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+DQQDBEQGHFXWHWKWRRONLVWRQE R F MFQ H Q\FR
VWXERQWHPSRUHYWOR S RIQY WL MFLHQBPIQW KHLU
KLV W R WIDFSDUGRRW KW Z H Q WHRHHGWIK )6 L HK D W D X JIXQVG
UHVHDUERMIGH. HORSIK LVWRIAFLHQFGIW K UR SRO® J\
VRFLRGR®&/$VKHWVURVYV DSSRHQY®HWEGHQ VW L RIX W H
6RFLHMQGHQHW IDRJGVKIBRFLRO'RIB\D UW P H® WL V

F XU U HDRWNLRXQD ERRKD O O$FGH U L BBI@Q/ D E R OZK/LPF K
ORRDW/ UD Q VIR U P\DRIKARFOWV D E R BILH QZFUHR/X JKW K H
ULVRII HSLIHQHRMLIFFURELRPFHPY2 JQD WK RUPRQH
ELRORDQ G H F NZHRW INE X V FRDW K\HR F IDIDAR L V W RWW K GO
RI ELRWH F K QR@O®1LIWF L HQIFUR P WRORZ 6KHLV
LQW H U H. \DWHIEE W H IR\ORENE L R O BD GV H F K Q R DIRWIK
SDUWLFRBPORQFHO DY GV K HQY L WEHRQ G L WRLIFDQMHD
UHVHDWPKW LG & H FWHHWYCHWR G L U RRAFSRRY ¥ HQW H U
IRBHSUR G X6ERLHGFD O WG X F D WLGREND V H Q LHRGL W R U
DW %LR6RFLHWLHYV



1 RW LTXLG EXW P X LHG 0 RGHWQIW 6XU DFVDQW LQ VIKH
( FRORP LF DQG &KHP LFDO&RQWRCRI 7Z HOVIHVK &HQWKU 6XU DFHV

7 K LW DIGRNF X VAHQW KFHR P H U F D@ F L H QMMM WRIDE O D V V
RI VXEVWD FPHW NWXUIDFH DFEWLOMRU VXUIDFWDQW
FRPSRXQGVRWH U DWHKIHQ W HURDFHR KDVRW DWW H U
VXFEWOLTXL@BBIDRWWKPHHWISRLBW ZRLTXLGYV
KL OWIK HY HH QRN W M/@ BB D F\NH DWW/ K ID FWLQH UHGLHQ
RISHVW L PIQE&HHW E L FR GHD\W W L ALOW KSR F H VR/ILROR G
RUSKDUPDFHXZLWIDRYW X DSOMHD IR@VKLQIJUHGLHQ!
ODEW®HQDERUDQYER@&D¥HHPHQ WURVBHFRQRPLF
DQGEKHPLFRQWRIBDKR®H QQRIWPRGHWEU I DFAHR/P
WKBHDYHF¥UR IV QG/ W LDLIDJQ F X OWRXWSK RN GWR
FKRFREBW®H FWLKRBWVRVYV FXOV8®URDFKHJURWEE YV
PDWH UFXIDOVKR IPHD V3 UR G X FWR RHQ F L S L HU@WWARNHKUD Q
GUXHP X OV LUDHUMHKIDX W ULRGWVS H U WD@WAKWD Q
SHVWLF\SSNW@RX WG I I|HUMBMKLYVWRTXFD® MWKDWQ
IRFXVIRQSDUWLFXOPUFROVWR[LDYG®HEY G FFHWR
GLITHUHQW. JKQMWWRKSRVVLBOMXIRHWKHVYMUIDFWDQ
UHJLPHEKLFKD YPIR VWDAF D SUHHGI X O DRAERQW H QW IVR Q
D UBI\S O D \IV KIK W X B FDVT X H RXYG L SSLUGR F H VS/K-DN R
ERXQGDDWHWHER G IDAQE FR V\ V WH B OFVRIQ W L @XQLGV \
IORXULVKLQJ



%RJLDSK\

% U L/MHX U HLQBW H Q LLRHV H D UF\MVHKEH6 D Q GL U H F W RWK H
6RFLOFAHQRARQRMQGRFLHMSDUWPRIQWKHIHQ FK
IDWLRJBQFRYQYLURQPHRRBM@CGFFXSDWERDQD® K
6DIHVBL6(6+LWHVHDUFMKHURW¥WROWKBHODWLRQV k
EHWZHWRLHQFHGHPRFUDRBVLWEHEKHUHQQRYDMLRQ
SURPRWHIG X0 RWR@WHVWEHRRNYFOXGBEBROLWLTXH
GHQDQRWHFKQR&MRILHV 'HPRFUDNIH LPHQW-V
3UHVV DQGXURSHIEMHFWVBUHVYV +LWVXUUHQW
ZRUM[SORWHSYHULPHIRWBRILQQRYDWOR@FOXGHYV
U H V H DSUFRKM R BIKSHR O LRIV K ¥ V X U UBRHR X SH$ING ( 6
WKGHSDUWRHD®EG U LMHXUHKRR UG L QUKBIBHNQF\ V
VRFIMFQHQHRSHUVDWVZHOODFWLYIRFXNWQGLD ORJXH
ZLWK VRFLHW\



: KDW RHV-W0 HDQWR' HIHQG 6 FIHQFH" ([ SHUAMH DQG WIKH ) XVXKIH
Rl ' HP RADRA

JURPWW RENULPYRIEH QO DQGHPDRDJHP HQWK H

8 6WRDUPHSVRW BDOWB\LV S XRWHHEH VW LEH GXO DLVPL R Q
)UD Q WHF L H QMQL MAL WDXWH. R QIHEWHUR Z LRRIQW HV W D W L
+RZ FDQ6FLHQBPB®G7HFKQRORWXGLIAY6 FRQWULEXW
D QD O\W DREEWL W LWRDXOQ0A H U V W DDIGED GEH V V WKL V
FULVARBLQYLWHIRWRIHGXWH AUL\RUW[SHUWLRH
FRPPXQLFBWREQH® RU U D WGEROQD®NXVWH QRN WHD G
LWHOSWILOQISRVLWLREM NWNU L R YWK®I'S L VW BDRLG
SROLVGLLPH®D VIRRQXE OH[FS H U WH[\SHH UW MY RWLP SO\
DERXSWRGXFULIPO L INEYRZ OH EIM) ER XMKHQVWLWXWLF
IUDPHZRW K BWW KRNQREZ O HGEXL GHR O O HE MAIYWHL R Q V
'KHQWKHVWDPHZRENDNHERWKFLHQ@FHGHPRFUDF\
EHFRPHXOQHUDKHS K U U N QW X DWH R\ | O HDFEA\R D G H U
FRQVWLW ¥W LREDYODWKUHDWHKPKVHUIRRGDWLRRDYV
GHPRFUDRLWVW LW X\@WKQVD ONH[DPLOHRQWHPSRUDL
H[DPSORNVFRQWHVWIBXEQHESHUWARGEH Y HORG
DSSUREFIKDRQ VW L WK MRII@®K L AKF R SURGXFWLR G
V LW X DAVRIDE W U YORQNGLIYPMR F U BoW L B RIQP\J U H V H DRIF K
DQGLWKHQE®V W L WRIWI[LSRHUWDLQ/EV L QH F HPW H ©
HQYLURQPHIQMIDIJULFXOWXKUIROD WL JXHVKDW
FRQ VW L WKW WREXDRBY LIBSHWR G X FAMUR S UREOHPDWL]L
E R VWKKRIE M HF Q/&X E M HRAR\ '8 H U VDLO/ KLHQ V W L WA KVOL\R Q \
FRQVW LWKMNWPHK LY SSRDAKD WL P S R U WILCFRGW F D WIL\R Q V
UHTX LYRIYL D QFEDWK LHFQID JHPHQ@W U HQ JWRH QWO L Q
L Q VW L W2 KSRRQAN LZBHCD N H QR B HUQ/G WQ Y R GWIHV/L Q J
ULVNVXJJHW WBWK XB DVSDWKKRXBIXQGHUVIWRR G
PXOW DREHR O O HWIVDMNHE K DWI ITHBMD QL QUBAMR X UFH V
WR FRQIURQW WRGD\ V GHPRFUDWLF IUDJLOLWLI
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ULVIMEQRIH\WRMERAUWD Q&HUHVHDBFX VRIQWV KHR FLROR J)\
RINQR Z O HIBRWRNWNVR © RF B Q ® D W XWWALG @FHR QK R Z
VFLHQM[ISIH B WS\DHU W DINE®IPRFUBAWHFRPSHWHQFH
L\RQWKSIROLRIMFKHQYLURQPHRIWERDFHLYB G KH
KDW[HFXVWKWG ULRHFRPSUHKHGE@ P BSYH VAROHRQW K H
SROLWHFR/QRMQGKLVWmRUWKHIQYLURQ BDHEW K H
ELRHFRQRKHDOVIRQY HVW LGB WRRU BW RF H G XOUH V
YHUVLRIQI\Q RZOHSUBFW LEHWW WX U U H R MEDG VDK H
SURMHWPWXH7KUHDGV ZKHUMKHDQGKHUWHDP
LOYHVWLKGMHFRQRBUDFWUIRBWHPHUJLQUIIRUWYV
W R KLWKHFRQRWP\R Z D WE\WU HHIQD & X VW D L @B ELOMH
LOQWHUHWR® O YOHANHU HD\Z KBGWD O YPH\D Q@G L ITHUHQ W
VHFWRUDARFLIDW®E\ GLIIH UBFRMWDUM KU RXGIKIHUHQW
WHFKQLS$RREWKFD VH@VKS$URMMHEFEM QD @FRHEGUHHQ
LOYHVWPWBWY¥HDFRQRPDQGHFRQRPIFDFWLBHYV
IRUHV WU\
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7 K LO/H F WXWE-R XWKDBIS U R S U L DRVQ B YRUS X WO L VEW W H
GLIITHUHQBRXRW G HUBSSSUR S U L IRW QR @ \KUIHW KD Q
FDSLWBPRQWRW W KEDUW L DXOLER LWD N .QIW X U H
D X W K R UEL\[W IBWW DW KISID S /UH VRX W R Q Y H V W LKI DWW\
VHHMMVKHRDMM@®IHPSLULNVBEADFOWHMSSURSULDWL
E\OLFH®\KRMRGRIDSSRSULDWLRKVLPXOWDQMRXWO \
RIUXOIRYHIRYHUQYRO X ISR W H FWHIFXIUDQ &1 Y HQ
FDULRIDDWXUH ERBUHE JW® HPQ WRHW DERKED Q G
W K IRWD X W K R UR W.IQHFURAU S R U DRVR\R@R/W D BVGRI [W U D F W
XWLODRERUKNSRQDW X KHQ RWORQWXDHELRWDIAILQDWH
L QV K®IR W [RROIDG Y HQ WODWDFODE\ DQG HDUKDPSRH
W K3HH QW XKRIHPR BUR Y L € DS 1BMDEX D U LIQYID QB L DD G
SRVV LEMWRIDOD SLWWD VMEEHPRGHU®DOLDQUFKRODYV
3H UK D-BWHRR UB SWEH V F U DEHKEL @ R WDKG Y HQ W X U K
DQEHQWREBBHUERDQD® @& K XWX LL URMDI H- D Q@ S WEGA
DSSURDHFKW®G®H[HP SWBDVRIFDSLWBQWHWN SUHW H
DFNQRZOHBKDYIQHYH Q@ KSIOD QHIVDSIURSULRMW LR G
QD W XZUHNY K R XIOHE) DW GIL@ WWR X SOLRB SL DB & K\HW D W H
DVD UHJXO DWRWWHRR G H UEN 8/ KWW DDVHEV S D URNL W V
PXVFOMRYLQURPVKH URWDJHOLQNMHRBQGXVWULDOL
ZKDOLWR KWHFRREDHZ KH UL FH QWS LIGRG L RD Y H
EHHRH\OLWWRRHRWD SSUR S U WDKARLFHIDW RO L F H QVRI V
X W L ORZABW H U VDML \S RO O XIQ.& DF H QWRIHQ ALHD Q G
JURBZLO/SHFDMNSD RW @ TXDFX QW %X MMWKRIE MHFWLY |
LW R W DANHWFRX@KDWKBWSHWHUBPVERGIROLRVLF
DSSURSULDWLRQ
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SIROHIDARQ FLHDWRQ DQG HQFRXQMY D
GUH WRZDWGV HSRUIDWRQ DQG WH
RXWIGH Z RUG DQG WH HP HUHQFHRI WH
ERRNIGZHU DV \VRP HMIQ] RXWIGH WH
ER[ RXWGH WH DFDGHP IE Z RUS



7TKHSTXDWK2BUHRMHPWILQDQ@RSEBDUFKLYH
IRU NQRZOHGDERXWZDWHUDQG DTXDWLF
HQYLURQPHQWYV

0 DVKL@H/ DILR® 80 5/ (+1$ &KUMM®I * LDP DIAD 80 5 *
($8 / DXUHOWBLP RQ80 5 /(+1$ (P P DOXH@ 9 XQHWES
5RP DIQ 9DMGDXG80 5 * ($8 ) DELHQQH ( UHLR "0 7 0 IQHV$BV

2XWFRQWULEXRERCR@® GHPHUJISQURMRHIFWWHIEUD ST XDWK2TXH
3(352QH:DWHKLFKLPW R[S O RWKHI DV L ERIORW\) WHARPURIZID W H U
VDPSOHRUGMWUE RFXPHOKWUHQGADWHBEP SRV LIVQ &KW DRV H
DTXDWQFLURQP H\W KWWEFR O O HENWH Y H D U E ®&HQUN. UR Q PHFQWQ PH V
DQGRFIVMFQHQWHDWW U\ VDR S HROSLWOH VLW ® F W RXW VIR K H
DFDGHRSKHWUDQVIRUWDYDR)HDOLEURUPXVHXRIZDWHWKDW
VWRUWHVIHUBBW FLHM HDWG®DNQRZOHBERXAD W HWHPRURI
WKUHDWHQHG ODQGVFDSHV VRFLDO PHPRU\ RI OLYLQJ ZLWHK
7KHLQVWDODIDOWK RZ KD W K TXDWK2TFRHK GG OLNMKD QW Q
DVVHPECGRODHW Q& FLHQYIH XBOMDWHEGS O D VIWLW VDWW S OHYG
LQVW UX RN GUERR O @HFBM D V XFURQ W D P L RDEN. RFEQ Y FSK\RWWR JU D S K V
DQB®XGURMFRUGRIQDWHU UNOMRWHBE[SHULHQFEVGO R S O

L QW H U D\VFW/IR @\VB< DRVIH WBL I THUHEW UL H PRHIL SXO \W PS DB G
LQVWUXPHQW RU OLVWHQLQJ WKURXJK DQ KHDGVHW
7KURXBXWUQWHUY HZHIDRWR KRERZWKBWRFHMEHVLJQLODIP
VFUDWBK VHDUWHAK DV W FDR/SHIDSW R HZ XHVWDRGW R M HXWH\G
RIWKUSHFXOBQYYHWR Q PTHIAK V&WHU H Q JWB 8 @ HY W RUH@DW LR QV KL
ZLWWKHSODFRARELOLP.@Q¥WUXJIJIGRQFHDW HWD O O HDX KV
FKHPLFDO FRQWDPLQDWLRQ DQG WKH GHJUDGDWLRQ RI ELR(



%RDUBPH 5DGLDQWXUHPHE\$SUQRDOQ
"HHUW

-DQ5\ SHQV21' 5$) 175$6 6LIUG ( HFNKRXW2 1' 5$) 175$6
&KUMWRSKH' HSDXV21' 5$) 1"5$6

+XPD@FWLNWUMWD WBHWWHR P R IWKEZD VW W DG LR D FIWILKY B HDYQHEOR U
ORQJ OULNGIGRDEDMFRP HRD L QMR XFOHDH FWUH G HW D WH.IR\Q
ZDVWHHPDLWVGLRDBWGEMHQ JHUWRMPDQIVQ W KHQYLURQFHQW
KXQGURBAKRXVRQBYUVRUNLRXDNDIBIRQJ WHWTHPHYWOXWLRQ
LVWKHUHHRWH Q WDKKV RGDNQRZOHGHHRUIHRORJGED SRV O
FRQVLGHEUMIHQW H U QDAFLR QBRRPPK Q MR HWKRQ@D\WRDIHO\
LVRODMHMD GLRDREZWVYWHRUVXFK ORQIHULRGWLPHQ%HOJLXP
21'5$) 1-5$BWHVSRQVRENKPDQDJHP ROQWD G L R D E DN WH) GR U
PDNLSROISFARSRVWDIQYS WO IGHFLVRAQKSIUL QFRBIHHBHRORJILFDO
GLVSRXMDWDNHQWK#HHOQUBYHUQPIHRW IROOREMBQDWLRQDO
VRFLHWEO MH5$) 1-54ADRBUHSDDNBFRGBFLWIRRIWBREWOLQH
W K®IL V'S RAM.DVCH O H FSWULRRFH\QF O XBR QDO LRGN E CSLIDFUW L FL BIOMVL R Q
VLWHOH FSMLRRFQZ Y /@ M HD VWA D UMRP DN W KWMR RIEHHISHRORJLFDO
GLVSRMRBZOQPRQWKHHQHUIDXEODDGRXQBHRSQASDUWLFXODU
21'5$) 1-5$BLXYHDPRQWRWKHUUPDWE¥RDW®PH DOOKIGLD QW
)XWXUBKULQWKLUWPHSOD\HKUD/Y WREULQUDGLRDEWY WHH R PW K H
WHP SR WDWRUDX HO GW®IKGILV S RDB DO VWL F®QWDHM\SRVVLEOH
$ORQWKED\ SOD\HKWDWWRDNNWUDWHKRILFOHM® QV Z A XH VW MRDW
SURYLONLURWRKHDULRBXPHQVRRQW WDLDDEWBQDJHP HEW
JDPHVL QVKH QU®WDRHHYHORSPOQ@MWE®D Y DL ODEKN L PRAW K H
FRQIHUHQFH



)DFLQRVLWLLYH VWHUG-QHYLWREDG JIHY
)XWXUH 2ULHQWHG 5HVHDUFK

0 RKDP P HG$P WU$QZ DUS QYHMW R ( GQEXUK / 1] D &LLRAD
&DSH7RZ Q8 QYHMW $ QGUHD 3RAR &DSH7RZ Q8 QYH MW
0 LFKHO DKRP H8QYHMW &RBUH/ RQGRQ

~QSUDFWBL7FH VR W HEQH SORLKDBX W X UH R U LHUDVGHE® O O HUGIMH D U FK
SURM IWFWKFHULWHFDO X VR LEK D VED @ HH O L QMG K BIH D OALKABWK H
QDWXRIKHD UW KOLV W HQFFO LOFVZ H CDO/S O X UL Y HYUW@ OV D VMUK H U
IRUHVHRHBQH[SHFWBHGEHWKBRZEHDRMD JURZWRIDORPHQWXP
EXLOGRQ® KHP SHWRWQRZOHBIBROLFAQRYDWRBYXQPULFNHO
‘H SURSRIVFRQW UL EXRVKFQNL PR GRLYHVVLROHBHDUFK
DIJHQORZRUN LS®B MK DQ H J U DWKHWRIW KXSVZL@QIMGRZQVZLQJV
RIH[LVWH:®FFR QVLIGRIZKXPDQEW M QRKRZW R D L Q WHIL QF R ED
ZRUWVERWBRD QJIKH QLW B X \DH) 6 D X WUHD W WHKUF@ X \DHD & | | H K\R Z
GRZHQDP M KSIURE OHP® HF R J QLK/MR P H QIR UD F W LDROQBV KW L PIIR U
UHVW UDX\WD@W H U G H S HQQE®! IQWW HDQULHHIT X L Y RIG Q VW DW KRRV H
W K IDW YW K BER U G DUMP DU JLRVIR IWHQD P HIBVY XOQHUBDXW B Y H
SDUW L ANKQROAD H @ XHDAD QJR WRZDVWHBQ]DOGXD OLJQROR
'LPSHQQ\ 7KHKD Y®IL YHISH UL HRIFWBIL ©ID P HIDA\G HRFY HB\Y LGHQF H
RIKRZVRDNBRDQBDNBHDEHWKDQJRWRPH @SRODSKMFRPH
DQGRQADQWLPRYHYRZGRZHFUHDWSH® AR W K HALY/ G RIPQ %/ KH L U
ZRUOGNM/FKRODBERXEBQW UMBKMHY HY HQIIHULPHQWYV FIRXDORJX
OHVVRQW® QVXUWREWDURRQV LV VDHFQMIQ W H ZDRIGYXOWLPDWHO\
SRV L W DGH DXQWX Y@V KHR N L GBID S HUK D USIXGE O IDRR D &® F W IDR)E®
FROODERUDHNZ R@WOR Q VL GPHIW KR G R O RQ HISV. VW HIPQFO X VR R G
SDUWLFLSDWRU\ DSSURDFKHY WR VSHFXODWLYH GHVLJQ DQ¢



5%' ,$17
(&2 120 ,(6

7KH WHU DV D M P ERORI WAHQIW DQG
SRZHJ EXWDOR VSHHG RIOZ HOY VR LHHU
W WH FDUERQ HD WH 1&Z HUJWSKIE
QDXH DV D LQDQHDOWHVRXUAH DQG WH
VWRANP DINRVDVD RRZ Q



) XWXUHSURRDUGILQIQXFOHDWLWHVYRFEFDO
SHUFHSWLIRQ6/PDOORGXODIHDFWROQNDU
ODUFRXOH )UDQFH DQG 6HOODILHOG 8

0 DVLDV6DEEH 8/ 12JH

6PDORGXOSHDFWRUSVDUHQFUHD\BIURIFR\WMGFKHIDSQ G HOLDEOH
ORZ FDIRRMURGEOLPBWBIQPHWLIDWEM@Q KLORQMKDQGIXO
DUFX U UHRS\HAAD WS R QDIDYSIX E QIQFV H UK VIR LWRKY HUSUR M B W V
YDULRXV VWDJHV Rl GHYHORSPHQW DV RI 1($
'"HVSLWHR Z L&A QWHU@ Y3V H J.D UKW O BRYDFRRO OLPLWHG
UHV HDKFW[SOR ORGEHHOU F H S W QRQVBAK PW\ SRW H Q W RIIWR H V H
QRYHBDFWRWUKKWXBWRSRYROWZRQVW U S\ IMAFWFOQHUDWH
SXEFIRQFHDQ®SSRVLWRRHVLGHQWVF MEBHQYLUWLRHE I IHFW

H JLIXFFL%UXQQHQJU!'EH&RQVHT X HXHEDAF O BERUCIGBM I W H Q
FRQFHQWIAD M M BQXQRIO M DW HWH H Q EHH\I O VXJIHVWEK®NV
ZLOO LQLWLDOO\ DOVR IROORZ WKLV SDWWHUQ

7KLWW X GRR Q G X FDNSHEEURMD (X UR S HEURR M 6\ 6L P S GIID P L QAHR/F D O
605 SHUFHS VOL-ROWZ O HIDG X F O WD WW X P\ SRW H Q VKIRI/&WR F K
UHDFWRWYXHXWXOBUFRXDUD QM) GHOODIBHOGDZL RIQVHPL

VW U X F W QW3 ZILMEZKRR FPLONLRF L WS UHV HQ \X B WQ Y Bl YH WW K H
OLWHUPWXEB ARPP X QLWL B OK X 8 W@ 9HQDEBWWD
DQBRFLRWHERQUEQDUDIQRII.LP WR[DPLERZSDVWGXVWULDC
DQ GV HF K Q R OR I/IDAVDHOF WKFDUBHR\F B[S H FW D W QRYQW L RQGHVLUDE O H
IXWXUHYV

~QLWL@®L DY E L ADMWHORIFDXS SREW05VZ L WXLV VHQVRILGBHIN H Q
GHOLEHBDWHGMD O QYK E8r/1H W R LELUFRD @ FDOHDBI 5 \D UIHU D P DY
DPHDQWRXWXUH DURRQXFOMDWWXVWOREGHER QR P DIQW®WWUDFW
GHFDUER QLJ G &Y WUHIHY R WFLLMWS D VOVR FIDQ@G X V \W H UD GLOWK H
SURFHVYV



SOLPDWAHNXUBWYWGYDOXDWERBRQDGR[MAKH
WHFKQLFQGSROLWDFIRQUWGDQRHYHJIJDWLYH
HPLVVLRQV

%<« DVWIFH &RLOWA O 1QHY 3DUY 36/

+RZLWK$URECRHPOLP BWBQUABWH J UDWHRSFR QR PLEBW K H RU \
YDORHVLIQRI@GIRVVLO IKFRGREPKDW DO XDSDRIDGRJE8X]]OHV
DULZYKHQVKHDH I®OHYHUDV®G G UH\L P OFM B Q JHR D G G U WWK/H V H
TXHVWISQRSRVRR F XRQW KWF H Q D WIKRSAWR O L | HFIDW PDWWH D U F K
H[SHUWRQWRO DR ® R R R WRKMD F KL QRIMAKMR G HO X DWNK YV H\E R
SURG YXWFKHPDSSURKKRRG HDW D W H ¥V HPQ RDWLVF L MD K BAR IS B U W
LNQRZOHGIM D VW UKXWXDRMD O X DGH. RIQZH VWDKD W W H QWRIRRZQ

W KPR G H O @ LRQIV L J DWFIHRYDLUQLVR H U WWZH DKIQL.GO RO L D LIRIUGE DQ F H V
7RDQD OWHKHNVEWHUW Z L Q-HIMHANQUPDREZW K SIH F X OQPW IRRQQ HIDWL Y H
HPLVVLRRQMRIWKRRVWRRWHVWEEBPHGW\WL W LJDWHHRQ@D UZAIRW
RULJLFRQGH LDAE BRAD QD O W H U QUDIMPLHYZHRVURNG G U R @V P B WBIQ J H
DQ&RZ WD W UD QV (MIWGH &W R UGWHER BPIRG H @K HK LV WRIQHJIDW LY H
HPLVVLRGQRZER 2V KSR O L W LIRDJGS D R IDHH D WHLPYLY/ V LARHDS/H R GV K H
IRUPRIYDOXDOWER R\WKMRGHQANLFAKULQORQSHFMWHP S RRID®H UV
~WO KR JKO LKIKZWW D FW BE QG HWWQKDW KGILWW\ BIPIDNWRRGHOV
ZRUN VKDSH WKH ZD\ PRGHOV SHUIRUP YDOXDWLRQV



SHPHGLDWLEAQWDQJBHRBQRPLRUPVRI
ELRHFRQRPL]DWLRQ

6DLDK ' HQYDX[ 8/12JH

— QVKID FRIF O LP B WHHV VR@HD W XWKIHWIBO H HBR H W KWL KD \ . @ K L F K

ZH SUR G XEMV HREQO L Y IHIUW L\ XK HWHVHDHFXO R WHKHFRQRPL]DWLRG
SURFHWRWHXRLYHQW LRALOWEDU DM\EHHREZKRR G QY R QA YPHGR WWARV
VKL ISV DFW MWR2AD URRW K/ X VWD L FXDWH. YDYERQHPWQDJIHPHQW
SUDFWL@HWY JLORPUMSHF LI LIFWGO\RWHKAD \V. @KL AKKRYHVRXUFHYV
DU DOXH®VDO+HXVH IRUPDWWREHVRQDO WKURXJK
UHVSHF WL H UDQR & B S W COAWIDEEQV DRHBVKHF R QR PR B PW K D W
HPHUJJRXWIWKRSKMRFHVIGI® KHEKD UDFW H U LOpM\W X RIDY

'REHVRQ DO 'HOYHQQH DO
2XUUHVHDVRRZBQHQWDQJO IDMMIORVGHSHQGRHONN HWL]D®/EG R Q
FRPPRGLILFOUWRIERIQYAKHD UW L MG R WDKR Q W R O R/KLLE YOKZD \R |
VHHLQJ WKH ILHOG DQG WKH IRUHVW DQG WR WKH PDWHULD
7KHLHOG & KIFR U HIYWA RO R Q MIKIR X DRAVP H U M X E VW WEBW R G XOF H
FRPPRGLEXW VHFRV\VWHER KL FKX O W LCSLOYHH@IW L VQ @\ D WHULDO LWL
FRH[LVYWHUWQ@B@MBH DU HBY X W XHFHR QRP DR M KILHD G @&/ K H
IRUHVWDQDJMEG URXBIIOUBPXOWLYDQAROHIFWQDIJHPSQWFWLFHV
LQYRONQRZO HGKBWH MAR HP H G LSTDV3A D F WWRHHAW SHFWQFH B D V H
WKH VRLO V IHUWLOLW\ DQG WR LQFUHDVH WKH UHVLOLHQFF
$\HDUYCROXRH DO WHEDUDMEHHRZKRRGWR OIKHS O D\ FWURIDE

WK HYHP H G L 5W RFE & \EXKHIWR MQV KHD P ED\ % DU QW'R G\GR H HRUX P D Q
QHHBGQYGBULPMBQFHQWRYPHMRK D QWH HDLJW L F X GW & B WDK HVH

W KEHHRZKR RGW R G\GR HM X Y HAQKIHIVAHR W KIR UHXMML GH R Y L GHY H Q X H
IRUWKISXEODREPLQLVWUDRVPRQNP WQEWWDLQREPBHAWQDIHPHQW
SUDFW%RM®R Z H YSHIUU W L ALL@ D SWHF X O DAMDYEHK L P HT X D OR.IW K H
HFRV\WWHPV ZLOO EH LQFUHDVHG

$VGDO. +HXWH 7 1 DW(UHO DGH (FRQRP\ &RG &DSIMIODQG WH * UHDW( FRQRP 1] DARQ RI WH
2 AHDQ 0 7 3UHW &DP EUGIH

WDXQ 9 %ID6 ' REMVRQ $ 7KH P XVBELON Rl HARQRP IF WIQIV -RXUQDORI &X®XLDO
(FRQRP \ ' 2—-KW8V GRLRU

' HOHQQH 3 O DFT + 3DIRWM & *RIQJ : I WH)®Z 0 RYIQI &HQY DQG &KDQIIQ) 9DXHV IQ
%RP HGLFDCB WDPWFHY 6AHQAH 7HKQR®J\ DQG + XP DQ 9 DXHV ' 2—

'REHVRQ $ %I®6  %DXQ 9 6RUM RXWHFRQRP IF IRWP V' [IHG JXIGH VR FROWP SRUDU

FOSMEDP  -RXUQDCRI 6RADOYKHRY SS ' 2-KW8V GRLRU ;



&DULQBUWKHQYLURQPENOQMDULQRUWKH
HFRQRP\ UH LPDJLQIKXPDQ HQYLURQPHC
UHODWLRQRGXWVXRWD 6SDQLWK UFXODL
(FRQRP\

7HW' RH HP D 8 QYH)MW R 9LIR 9LOFHQ] R 3DYRQH "33 &6'&
0 DUR 3DQVHLD 8 QYHMW R 9LIR

7KHFRQFHIW&LUFXGBRQRPE&( KDUDLQNGIQLILWFDRRPWQRHFHQW
\HDUSLWFRMGLYRWDODWBEGUHQYLURQRHPWERW WUDQVIRUP
WKBHODWLEBWKHSXP DQYRFLHQEANKODW XAFDUORPLQDOROLF\
QDUUDWKDHSLRQDVWKESDWKZWR/ XV WD LARJR RIUR ZVEK L O H
SURWHRWHQYLURQPHOWFKRUGHOODSW X FIKWE UHV H QWKHG HL Q
DVDQ DOO KDQGV BQRMWRNWTXLUWHWZRURNEUQD @EWPHU

2 1WHQ LW LIRUHVED G H | LR W BUHS KL P SRV VL RULIOAMW\VLFDO
FRQVWUX&EWKIDR@R QHWKBORYHBBRPSHOPRQB H-SW K S\ S HZWH
H[DPLOQWHRLQWH U VILQRHA/GU F MG R Q RPPDNL D@ S D LOF FR X QWRUQ J
LWSRZHWR RELODLDHODE @ HVRX UBPMMURW KWRFLRWHRERPQUERO U\
-DVDQRLIP RIFDULQWKHQYLURQPRQWLRWKHFRQRPKLV
DSSURD®G K LYWW\ UL W IDADCHYXIFR U PRIEO L Q G XIBWYS O BIDAVK Z D\ V
DQG IRUPV RI FROOHFWLYH REOLYLRQ WKDW LW XQGHUZULW
% ULQINIODQDO\WSBED A IWRKK\HF K R OFPRJQDY H U V DWR R &&H( Z K L F K
RIWHQLWLNFBO®RI[SOLAWORMUWBRLQ®RYFKDEJ HFRQRPLF
HQYLUR QPWRMIDRIO L VDIMFID@AD W KGIH YRHW KWR F L RQ/HAORD JL QD U\
LWVHBEVRQ\QFK ZHLQW HOQRGR/Q W R R QW U MERVWIHR Q FU HW H
SURMHBWRH®WKXPDQ HQYLURQWRHD@\DIRUPBEXMWRRWKHRUL]H
VRFLRW H FIKRDLAD®D VB VRX QG D W WRRBOQP RELOLMRFLRWHFKQLF
FKDQSWRFHVVMAKID FRIDVW URZLG HIDRFHSWOG XUDE®HBJLQDU\
WKBHWDUJXHDGHUZDIQEHD B IS O DKEHUR BE® S X O MWLSARZ HRIW K H
&( KRZFDQ@HWKHRWK$RVVLE LG MREMHIKD Q H.WEHW KRIWBH\RQG
WKAFRQILRMAKLRDILQBXWLIIHUHRFDRHFRQFHOWMIOWHUQDWLY
VWUDWHJILHV IRU PRELOL]LQJ VRFLDO FKDQJH WKURXJK WKH

WDQAKLO  &RUBHM 0 " RHV ALFX@UHRQRP \ P M DW WH H WDPARQ Rl QDVWUDCLHVRXURHV!
( P SIUFDOHYIGHQAH EDVHG RQ DQDOMY R ( XURSHDQ HARQRP IHV RYHU WH SDWWGHFDGH ( FR®JLEDO
( FRQRP IEV KWBV GRLRU MHROFRQ

&WDP HU - +RZ 1HERW * RYHUDOAH 3RZ HW WH &ILFXOU (FRQRP\ S $P WMUGDP
(FRORPIF 9RDUGE  KWBV DP WAUGDP HARQRP IFERDUG FRP  DSS XS®DGV +RZ 1HERW
* RYHUQDQRH 3RZ HY/ WH &UUFX@U( FRQRP \ 7HQ * XIGIQJ 3UQAS®N |RUD &ILFX@U( FRQRP \ -DFTXHIQH
&P HU SG

+REVRQ . INOQRK 1 " LYHOMI\ LQJ DQG GHJIWRZ IQ) WH ALFX@U HARQRP \ 5 DGIFDOVRADO
WDQVRLP DARQ fo) D UHVRXUPH FDUAH ZRUGB ) XWWUHV

KWBV GRLRU MXMUHV

DRIl 6 P 6 + ' UIHDP VFDSHV Rl 0 RGH.QW 6RARWFKQIFDO-P DIIQDUHY DQG WH

) DEUFDMRQRI 3RZ HU 8 QlYHUMW RI &KIFDIR 3WHW



7KHKRXVIHOZDXYL.QVKDWDSSHDRHP QH U J\

HFRQRP\ HQYLURRRGHBW QQRMDGHDVLEOH
SDWKzZzD\V WR UHDFK SROLF\ WDUJHWV"

9 DQLEB! ( FLUHP HQWSRUERQQH S QLYH MW

&OLPFWBIQBHWLJDWIHRRVMVIFRPSXWRG H®WR [SORUWHID WMIRLLHV
UHGXFLQJHPLVVLRRNRIWHQP RWSHFIWIDRUJE WU PLWDREDO
ZDUPLWR r&RU *: RIK\GURJIHFW URO\V2YHWLPWKHWBUJHWV
KD YEHFRAMK FUH D WIVDU IOWYD @/ K H\S S HDQF U H D \XIQQ BIOW L E I0GIH
PRGHO @HUBYZ D URI WK HDH P LW DWKRI®NYU HUAFRPPHED QGRQLQJ
WDUJHWYV

'KDW RPRGHOGRIKHSQRO WD UMIWRQDWWD HRZEOPMRGHGD WD
DQGROLPUWNQVIROREGOL]L®D RIHWKQRJIJUDSRKXRWFOLPDWH
PLWLJDWEHR® LRWK(H —ZL GO VF WPLEGHODWIDPHZKHWPHRGHOOHUYV
FDQ FKDQJH WKH UXOHV ZKHQ WKH\ ORVH

ZLOW EVYGH VF U LKERLAVK(KUR S HORP P L VWLIRMSSIROH\PIQ GHVHD U FK
SUDFWWRH\RVGW X D WK IRFNR G HPIVQ QURND M U J HRHOZ L BIPSODL Q
KR 2V XFKUL\DHMAR O YEHBR G H O OKIUOSHU H Y LRXWNWD YRR VWRFE XV H G

R QN KR B 16 (& &BQ G LV F RXIDWHZV. O O J XAHK B R/G H O RIHYUR/X F IR R U H

W R RIDIW K HEIUV S R MDUOWK H\QWURQKBMHFKQROR&EBH W& &G UHHQ
K\GURJNQQIXHDYG/RFLRWHFBBYLFBWPDQG UMGIRQVBH[LEOH
HOHFYWXLFIOPRGHONFR WX ID\GRBRURSWLPDWVWKPSWHR®W J\
HIILFLHQMD U QLXQUIY HD\Q G1 D VFR Q VW U DALIQRK\Q REOHRSO R\ PHRWH V
DFFHSWDIEOB VW WBURMHFRLWEK H\Q W U RBRE FIH S MQX@ROY D WIRR Q V
VKDSH WKH PHDQLQJ RI D WDUJHW RYHUVKRRW IHDVLELO
+RZHYHELWBERIKPWRGHOQQQR Y DAMMRRI® YEH HOXVKHGRWKH U
GLUHFWLERH)S/UH P MBR/R UWX VWD LYREW H D I XWNXGEYBRQF O XGH
W K PR G H O G §/® RIUGHF U H D WLEH X O D\ BYPIV X VW D WOHDFEKOGHR OR J L F L
IXWXUHV EHFDXVH FKDOOHQJLQJ HFRQRPLF LQVWLWXWLRQV

7KH IRGBZ1QJ HHHQFH QMY QRWGH IQWYH DV WH SDSHU — Z LOVXEP IWLY QRWHQAMHD Z UWHQ —

WHUH RUH OAMG RQO WH P R P HGLDW® UHBIYDQWRXUAHV —FRX@ WIQN R

© RUNVRI VRADOAHQAHY DQDOMQJ P RGHY

YN 6 2RPHQ - P DILQIQI WH FRUIGRURI FIP DM P IWDARQ : KDWY DAMBNH 1Q -38& V

SROAFY R DOMASDARY'  (QVLRQP HQEO  6AHQAH 3RIA

KWBV GRLRU MHOWAL

&DWHQ &  &RIOM % YWRP 7KH /P IW R * LIRZ W R * UHHQKRX\H * DV ( P MRQV 3DWZ D\ V

7HAKQRBILFDO&KDQIH 1Q * REDO&RP SXWAU 0 RGHY &ROWP SRIDU  ( XLRSHDQ + MRY
KW8V GRLRU 6 :

ODP $  &DURQ : 2 YHUKRRW+RZ WH Z RUT VXUHQGHUHG \R F@P DM EUHDNGRZ Q 9HUR

YRR\

6WKWHQEHU  / 5DAQHY GXQH SWRP HAWH  &RP P HQW BN WIRKQRBILHV % &8&6 VROWHDN

GHYHQXHV QPHWDLLHV DX] VFR<QDURV G DIWQXDARQ « YDX(«V SDUBH*  &" ( +( 66



[KHXVHRIJUHHEBRQGMM%% HOJLXB HHQ MXH
VWDWH WKURXJK D ILQDQFLDO LQVWUXP

/ RUWV* DWW\ 8/12JH

"RUNLQ@RZDDGYHHMOQUDQVKDNERBRFRRD IR IWKEUR S HIQREGRUH
REMHFWRYHY BBKLHYXGEK RDIH T X LRI LSYXHE @ IQFY H V W P IKIORK
FODVEHWKKE VHP SKDWRIQNKWXVWDLORIBXEIOWD BBV-QRUGWR
GHIZOQWKKS B UD G RYLLAMDXDWKR® D ¥ HHIQQ FR X U DVKXMR IDQRY HO
ILQDQEQD @ U X WHK@RY H U HIUMIER Q G * % 7 K LIVQ V W U XIP\B DMHIEW
ILQDQREIQYHVW MDQW D UNBIGH EFQUHO\RQEHEW VXDDGEEL.QDQFLDO
PDUNHAMYS XUSRRAIWKSESD SHW RWXWKLEY VW UXIRR@W HFKOLFG O
VRFLSHUVSHPWRWHWV HF K QLW D Q G S\R K &L W KB HAVORMD QD FW LY H
FUHDW LRV URHY QD QB EW®/UK\R VYSD UW L F L FDMIDE@ R Q U NBIQVG
LQHVWDEOEWKSNQDFWRLWHMDMUDPHZRWRROOKZD UHV XORMD

VR F VDMD Q G S/RKAP %F D U UZIHVAYS DU W LF X OIBRW KR U Q@ HJLWLPLVH\
WKBHOLR@AK D QP DDA HYWRY Q & KHUHHMUD Q VD WEWQ UWLFLRDWH V
WKH QDQFLD MQBWPRERYDWRRVYKHQYLURQPWAWHUQPBQW V
KH®G FRXQ WIREYH VWRQ VL G MKGH.H SIL\Y L Q@B ®& RUWKH O J IDXFG

W KIHX W R Q RIPY VR W N G H UHD QWAL HVHA/XB® & X H V VWAL RV R 16 * % Y Q

W K UHH®IW L W KIHING H O BIG\W R:HD O O RSRHQJ L RQ &/ K)HD H P LARKP P X Q L W\

D U J XAHK Bl Y FHKQ WILWWR L MRV HV KL § V W U X H QAU HEQHB®I\Q GRLAVK H L U
JRDOWGHTXHVWALR®RQJ O D\GWIDER PAD Q GIHY® KIHH G H @ B GDH.OH
PRGHUQLVHUV ZKLOH WKH :DOORRQ 5HJLRQ LV SHUFHLYHG |

+ HHIYDOMR WQUH HHFV\WDWDYHKHSHG P HZ UMVKH DEVACRWDERYH
WAHY - 9XUHV 3 +RZ ( XURSHGKDSHVWWH 1 DMUHR WH%-DIDQ) HEHIDIRQ ' LIHHQMDMG (8 P SDFW
7UWIHYYRM &R RSHIMRQDQG' HAHOADD DIRQ 5HIIRQDO ) HGH.DB\WMGAHY

SKIDSH® S 0 MHP HU$S  3RMAUS ) DLH@ARQRP HGHBMURQQHP HABUMMAHVGHVO ICHY

' XW$ )HQBN3 + 0 HDGRZARW- * UHQQ) /HYIDNDQ 7KH WH R WH HOMURQP HOBOWBAM'
( QMURQP HQBCB R

(VSHDQG: 1 6WYHQVO / &RP P HQUXUMRQ DVD6RADCBURFHW $QQXDBHYEZ. R 6RARBI

)DIMQDK ) 6AKZDQ 0 7UDP SXWK & © KHH MWV DQG P DUHW P HHW 7KH 1IQDQADDDIRQ R
\RYHIHIQGHEW DQDIHP HQAL HZ. 3ROMDQ FRQRP \

YRXUDGHO  +HDD . 0 RID®IHZ VR 0 DINHBRAHN $QQXDBHVEZ. Rl 6RARBI

IDFRPH/3  /H* DBV 3 “QARGXAIRY 8 QGHIMIQEQ) 3XEQF 3RTA \MURXIK -W-QMKP HON ) URP WH
1 DMUHR -QMKP HOMRWHERARBI\ R 3XETF3RTI -QUKP HOBMRQ * RYH.CDQAH

OHWY'  7KIHPDQQO 0 DUNHWEDVHG EXVWABMW BIG 7KHURBIR SXEQF GHYHBSP HOWEDQNV IQ \KDSIQJ
P DUNHWEDVHG I LQDGRHIQWH( XURSHDQS QRQ &RP SHMRQ  &KDQIH

2(& OREMIQ) 9RQG ODMHN IRU D /RZEDERQ 7WQMRY  SHARMG IR
KWBV ZZZ RHFGRU HQ SXEGDIRQ/ P REIMIQ) ERQG P DINHWIRUD ®Z FDUERQ

WDQMRE) J KW O

IDQ2XEKHNGHQ 0 &KDUMU1 ' HHQYH 3 ) OQEHY $KHDG : DBQD %KIQG YXWEDRKIQ) 8S
SHARQWKAIY &RP P XQUAV 7KUIRXIK 6AHQAH 7HAKQRBJ\  DQG -QORYDIRQ 3RIA 0 DNQJ 9X@MD R 6AHQH
7THKQRBI\  6RAHW



WHFRPLEDIGLD QWKWKRXWH RQVULYHRNV
'"HPRFUDWLF - QQRYDWLRQ"

0 DQXHOXQJ 7UD0 6 6RSKID. QRSI 7UD00 6 $®f DQGHU
. HQV@QG 7UX 6

~QQRYDKMILRBHOURPRVDWGBNHWROXWOQRABHHBERVUDQV MRKIP
HFRQRPQG& WDELCHRRFUDQVUWLWXWR\RBYKDIEDVDQRII
SHFHQWABILRKDNY EHHQPDJLOMGNKAHQWHQ® L WRUSW L Y MQKIL V
LQQR Y DAVKIDYQHI Bil R W H Q K DHK@W O DIQQIES X J H 3ULHEBGHUEHUJ
JLIKWKRXWH. FOQNHPDJL @HGLYVLERGHORQV SRWHKSIODFHV
+RZHYHAODLPWJIJDUGUKREQQRY DWLYHQRMIKH JL RQWI O ISPWDOOH O
QD U U D W KB DVHO V L2ROYWKRIQ KD Q O L J K W KIRKMHDQW [ S H F WHRG
F U HDMUD Q V | FURIDEOMRREQVK $IQD FHMW FDOD KELQBMWAG HWDFKPHQW
RIWKHQQRYDWRRMHJILFOQEDWODWWBQUEUHQGNHQI 2QWKH
RWKKDQ®HJLROQMIGYDQPME SHULP H\BWBFERPRUISDUWLFLSDWR
LQQRY DA MRKEB R FXEOQBFT 7KLYUROLIHBIHWSRQLPHQWDWL |
UHFRQILUHUIMHREDPRFUDFXUHQW DQGRQW U L&RW WX DORF® O O\
VHQVLWLYH VROXWLRQV
‘H H[S O RUHI L RQIIE W K RXVUID\G LIBRRM R P MH/Q GHUVWREREOLWLFDO
LPSOLFDRIPREWLOLUHILRGVQQRY DWIIRZFQ RIQWKH[DP S RHD
FRQ F UGIW K W KROQNEMFWIHO WHU VRIKWEB@ BREL QIQMQRYDWLRQ WK
0XQLFKOXVWRHW KHXWXBHRELOLWHWURSRPHIWBQ@EXEH RXU
LQVLIJBEWHWURXQGAMBXWZQHPEHG G H G RIHW KW & A O/ HELD V HREQ
LQWHUYLHZV GRFXPHQW DQDO\VLV DQG HWKQRJUDSKLF ILH
‘H GLVFXRZDFWRURPVKSULYBSWHORBD @ HVHDWHKWR QB PWK H
UHJLR@UDGLDQ®R Y KXEYH H[S O RAUREZW K H\) D F W RIHHFP\R Q FALIOHH V
SURG X FRIMF@ O DERICHX WD R ®\R F DLDRRWGHHGP RFUBWDR O LQJ PDNLQJ
KDV RHMRFHD QK BWPRFUDG® KHFRQRBUHHR UG HDFR B U GILR) J
OLJKWKRXVH ORJLFV"

/ DXUHQW 94UFH 3ROAFDO( [ SHUP HQW 7KDWO DMAU 2 WGHUQJ ' HP RADRA IRP ([ SHUP HQWO
6V 6RADBWGHV RI 6FAHQAH KWBV GRLRU
0 DFT  +DGUHQ SXODWQ) WH -QORYDWYH 5HIIRQ 3DUAASDRY -QORYDMRQ &M HQV DQG

BWKRRG [Q : DIRQD 12 YDMRQ &UWDO 6WGHY R -QORYDARQ R
KWBV GRLRU QRPWLY L

31 RWQKDXHU 6HEDWDQ DQG 6KHMD -DVDQRI| 3DQDAHD RU' IDIQRWY' P DIIQDUHV R -QQRYDMRQ
DQG WH 07 0RGHO IQ 7KUHH 3ROAFDO &XAXUHV  6RADO 6WGEHY Rl 6FAHQFH

KWBV GRLRU

3IRWQKDXHU 6HEDWMDQ 0 $®{ DQGHU : HQWDIQG DQG / XIVH 5XJH 8 QGHUMIQGIQ) 5HILIRQDO
“QORYDMRQ &XAMUHV 1 DUDWHY ' IWHPARQDDW DQG &RQVHUYDWYH -QORYDMRQ 1Q %DYDUD 5 HVHDURK
3RIA KWBV GRLRU MHVSRO

3UHEH 0D DQG -HUHP IDV +HEHJ S5HIIRQQJ 0 MRQ 2 UHOMG -QORYDMRQ 3RIA  7KH
$UAEXOMRQRI ' LLHAWRQDON EHVE HHQ ) HGHUDCDQG 5 HIIRQDCE LHQDV IQ WH * HUP DQ + LIK 7HRK 6\WWDWI\
(QVMLRQP HQEO  QQRYDARQ  DQG ~ 6RAHEO  7LDQVMRQV 6HSWP EHU

KWBV GRLRU MHMW

7MQ) $QQD / RZ HQKDXSW 2 Q 1 RQWDDEION 7KH /IMQJ : RUB -V 1 RASP HODE®! R 3UHAMRQ
1 HMG 6FDBV  &RP P RQ. QRZ BIGIH KWBV GRLRU ;



JURFLOQHWRLUFXDIOBRORM&RQV XPHUKWYV
LQ WKH (8 &LUFXODU (FRQRP\ )UDPHZRUI

$QQD 0 DUD 7 RVIRNRWL 9UM 8 QYHIAMW/AXKWHO

7KHXURSHIQR® VD Q VWWE RQF XFERQ RPN S U H VOIRROVDV K LU Q¥
HQYLURQPSRGUEHOW SURIRXWHFRQILIJXRIKWRZRQOXMSURGXFHG
H[FKDQJMG® X VW D ZQW &LIU N HSWW KKIH D B YW K WWUWIR UP D WILR Y
FRQVXPOIDZZKLFKQFUH DVIX@I W LRWDVJIR Y H U Q DRGHAK D Q LIRRJ
VXVWDLERBDUMPSWKRBSHW[SORKRYUHFHQMI LV OLDQUMMHD WLY HV
LQFOXWK®EIR G H VIRIEXVWDLQDE G KMFMIK O DIVQ &/@5L JKMWBHSDL U
'"LUHFWILQWHUYGMKHFRQRMUAHFORHFRQVXPIHRRGEA UHGHILQLQJ
SURGXFW YDOXH EH\RQG WKH SRLQW RI VDOH

7KURXDRU L WQ K DIQD O RAVAK HVGIV W U X PG HHUY D P L QKHR/Z( 8
ODEUHFRQVWDXRNMMO D VELRQR/P R VBLXQUID EDQIBW'S D L U DCEQ ®R 2V \
LWKDOOHMKMYDGLWLRERQVXPSWRBHED®VHREGUDSREVROHVFHQFF
DQGLVSRVDEWMKOV\QHDLPHZRRWUOND QRESROHVKEQRIRBEHUDWH G
DVD IXQGDPH@WRQF LR GH R G X F WHLRVX U DQRR Q W L Q ¥ RIKO/RI|
FRQVXPSWQR® VWS H F IDDAOW H QWILR VRV KE H JPIOF K D Q LWRKD W
DWW ULEKIWH JKIVQGUHVSRQV L BALRFRW VKW HAKL OHH G H | L QWLKQH)
REOLJD WISREG X FDHUSVH O O-HMY R R/Q AW H F K Q R ORRERL@ 1D \DF MVQXKFHHY H

L QLW L WDLUYJENMY O \SR/\FKRORREVROHVEH @D QVIRBRRYXPHU
EHKDYLRXU DQG IRVWHULQJ D PRUH VXVWDLQDELOLW)\ FRQVI
%\ HQJDJLRUWKQWHUGLVFEHOVSBEBWLKHKEW SHBRQW ULBXR/HV
XQGHUVW VMXG HQBROQ VW U RFAVWKLR/DD L PD E OSIWD FWLERVW FDUERQ
HFRQRPLWMHUQVLUBWRZFRQV X PHDEDUWLFLQMHYBOXWLRG XF WV
D\DVVHWRHP DL QW D E QUIBX OIOMEHHES D LWIHVE MHKUBQ. V F D ID&HEE D W

WK PW D QNR UV KHKW XRIH8 PDUNHWJXO DINMRRI.@DQHBEXIQGDULHV
&UXFLDBEPRQVWWR MY UDQVWWERQF HFRQRBRHYRMQKLELW
HFRQRBUR G X F WIDW\ WAR O & KR W H QUNRL@DIKOD FIRHP SHW L W DYQHEQ H V V
JHQHUDWH QHZ HPSOR\PHQW RSSRUWXQLWLHV E\ UHVKDSLQ.

0 1D 1 HAMRRYIF 7DWDQD " WDJIFHYIE 5DGIFHYIE  7UDQMMRQ VR &ILFX@U( FRORP \  ( FRQRP LF DQG 6RADO
" HYHRSP HQW -QMUODWROQDOGHHQWILE &RQIHIHOFH RQ ( FRQRP IF DQG 6RADO" HYHRSP HOW

6KP XHO— %HKHU $QQH/IMH 6IERQ.  &RQILRQMY 3LRGXPW2 EVROMAHQRH  &RO(P EID -RXUQDORI
(XRRSHDQ/DZ QR ) DO

(BRQRWH 0 DMH (NHWD &DUD' DBDP P DU S5HIXOMQI 3@QOHG 2 EVROMAHORH $ 5HYIHZ RI /HIDO
$SSWIRDFKHV R -QFUHDVH 3URGXFW' XWDEIONV DQG SHSDWDEIMN 1Q (XWRSH 5SHYIHZ RI ( XURSHDQ
&RP SDIDWH -QMODARQDY QVLRQP HQEO DZ QR

3IHUH (P P DQXHOO R\VH  7KH 8QHDM &DWH R 3WRIWDP P HG 2 EV\ROMAHQRH S QYHUW Rl 1HZ
%XQVZ IFN/ DZ -RXUQDO



KR WDNLQMKRGHFLVUIRWNRZKDWHZDQW
WREH" KRZLQOQRWDRA@W X UGIIW FDAI X WHOW
SDVWYV

0 DUIVH + RUYDVK 6 FKQHLGHUS QYHMW RI 0 XQEK

5XV®WHOWILPYEROLWERDUGD WYOGHEWMKLMHFRQRPLERODWLFDOO
VRFLIFXOW X FRQ®AU L FWRANHNQG R QWHOS HU L H QF RQ.D HWFMQ W IH
KRSHOHVVEKHPDWQQ DQGXWXUHOHWX@MWR/Q FKDUDFWHUL]HG
ILQDQFHQ®LUR QP H@WEMIW H UL BIOQ D WAIRK <HWQQRYDWLRQ
L QLW L IHW B ¥F WDKOUR K X ISR O IDFWHP HU JDQRHD QVBURY UGB LD QW
IXWXUHBXWRZWRKRPE\ZKRPDQ G &K DRR VW K$Q L WAAED WeH6V
WK&+-3BQGFLHGFM&+-33FW\WRELOIDW® HGHYHO RSWH QWRH \
W KX VOdH OWV K H DR MJ L RQ\D Q R Y D VWRLGPVK O W D QGHLRDXINDIRAM WK
DOALQQRYDGHIRBOQWEPSORWHR® QRYBWHVHQKDWMBU 7KURXJK
LQQRYDWLRQ VISMEIMW E¥YA VR FPKOLGX | D F W X X VO&D H J L RICRMAR
WRGDL\QWR Y DHWFIRRQR PUH[S HF WHRBU D Q V LROWERL O LERRH ZKHUH V
+RVSHUV DOLJQHED WL RGIF® QR (RYE R D OW E MMHE WWRFHAM H Y H
D EHWMMX WH OHJIR®OIE UR XWKJ D Q V Q DMWWLKRGR QIZDRSIKNGN KS-6
DQGXURSHLOQWKDQWWLRABPDRWHRERQUERO BLRWH QK D-XORWD QR |
KRPRJHQUHHLRM GQYGHVLWKKRYHUORRREQ®®F LVIRAW
FXOW XJHVQ G X BINR W H Q K B WHW RUVRFLR SR ®BSWE E LGN KDL V
XQGHUBO@HUQBWLIYGID RLWRNKWXUOHUHVHDERRRQVWKRRIHV
LQQR Y DSWLRRAVQH BYWRWW J L FRW MVRRW KHWEW; LDJQRVHQURQ W K
VSHFGIHF LMK EFQS UHVFUYEHG L ALFJ L Q D WIER Q&K DWKIEK W X U H
VKRXPHD QZKREHORQQWEU L Q JIW@JIKIHR UIK Q G D P H DXWD/ONV RIKR\Z
IXWXURRBHBWO RUJD Q DJHRXIQ®WQ R Y DDURIPF K Q RROVAHIUI ZUL W H V
ORFDO FXOWXUHV KLVWRULHV DQG LGHQWLWLHYV



SHWKLQEKOQUPDF HXMWLFYOD WRILFD® G L W K
D IXWXUH UDGLDQW ELR HFRQRP\

&RORU' RXJMV <RINS QLYHMW

7KHELRPHGYAB W ERWEK EMLFG ULY MWK R 2D E OMR Q W H U Y GVKHH
YHWDWRUKXPDBLRORBRVH +LJKDP $G Y D Q MG U DISR YN
HPHUJB BN HF K QR OMRKIDW\D RZW B O WFHHOIDQ/G H Q HWK PW N Bt SW K H
KXPDBRGEKLAKPRVEURQR X @ BMIKENU HROUD WGH. VHD VB W E X\ [HW

DO O0DQWD WGH. VHDIVWWH UL RXVL IH W K U HORAQHEQ MEDR® | | H F W
FKLOGDBQ@QVKMDVARDMRURIWAKHBRQRWDYWUHDWPHQWDJOLFK
OLOOHU 'HVSLWHKLYFUHGURPHINEG G KIID FRIW KY ¥J Q L | XFIPGW
QHH®XPHURXWULRDY MV LVRVIHQM KH U DBRWW UGLVHDEHNQ J
ZLWKGUDRGVKPDUNBWVKLUQ G X W/SIR\Q VERHLF D XR/IH V F D O DF\R I/ @VJ
ODFDXOD\ 6HQLRU :LWKWGGLP QHMWKHXUUBORHFRQ®WRHQ
WUDQV IR UWDWDWHDHIRWQEH L X UVEAKH Q\WDNHIV QD Q¥ HIDW H
SURIZMHVGHY HOR S PHIGW DVEK U R XWIKBI H RYW KHP HUJ IVMHQ VLWL]LQJ
FRQFHRSWRFBBOUPDFHKQQRF O WRRIDDWY O ZKLFXRRIQ O\
DFWWD IRLVWWRP DNHH Y L G HSGIWV U L P HHQDWDXAR HWK B R P L Q IPR\E R |
ELRSKDUPDFSYRGXPDWXRQ\KRIOB\RI QY LVIORE OW H U QUDIMALYIHQ W
ELRHFRQIXKRLFBEBE@HDFKLHYBBRLYRVKS D S DWW NDWQ G Q V Z HKUR/Z
FD@HPRYM/RZD DER F L IMX@XW XZKH UMK HD 8 Y D Q WHUGI D W IDHUGHW V
GHYHORSRWWXVRUWBUR I DO\ FRQRRBIUR ZVEKKVEHF D MW KW HFK QR
VFLHQARLSIDFHMVWREHQHWHKELYRINMDWLHEIPWRUMRIH[FKDQJH
ZRXEGUHTXLWRG GHUBERD OWH U Q B RZPLHWWMK HYH U JLIRU R |
SURGXFWHRRKD QWY RFLDMMWNGR FISK® UPDFHX®QRYO WLRQX SW
HVWDEOLVKHG ELR SKDUPDFHXWLFDO PDUNHWYV DQG WKHLU

'RXJOV& 0 $IW ) YRRQ: GH1IHYDUREDO ' RIDQRYD / * XQHEDXP 6
. GIOKRX\WO @GN 7 6RADO SKDUP DRHXWFDO IQQRYDWRQ DQG DOMLQDWYH IRWPP V Rl UHVHDUK
GHYHBRSP HOWDQG GHS® P HQMRUGUXJV |RUWDIH GIMHDVHY 2 LBKDQHWRXUQDOR! 5DLH ' MHDVHV

JHPDIGK / - Ol®U. / $ FRP SUHKHOMYH WXG Rl WH WDH GMHDVHY DQG FRQGIMRQV
VDU HWG E\ RUBKDQ GUXJ GHVIQDMRQV DQG DSSURYDY RYHUWH IRUN \ HDW/ Rl WH 2 LBKDQ ' X $FW
2 IBKDQHWRXUDCRI 5DUH' IMHDVHV KWBV GRLRU v

+JKDP 5 P DILQIQI WH IXWMUH Rl FHOWHWDSIHY FEQIFDOMDY LOQRYDWRQ DQG WH LOMUIHPARQ
Rl FORIFDCDFDGHP LF DQG FRP P HADOYIMRQV 1 HZ * HQHWEV DQG 6RAHW

0 DFEDX® 5 $GYDQFHG 7KHWDS\ 0 HGFQDO3LRGXFW  7UDQVIRUP DAWRQDO3 DAHQWIAHQH LW 96KW
" HWOHG IRU &RPPHHADO  )DIOH' 9DOH fo) + HDOK $
KW8V GRLRU MWDO

5RWH 1 7KH SROAFV Rl @H MWHD %RP HGIHQH SRZ HU DQG VXEMPAYIW 1Q WH VE HQW LUV
FHOMU  3UQPHRQ 8 QLYHUMW 3UHW 6HQIRU 0 $1\WU* OEHDV Z WGUDZ DOZ KDW QH WRUJHQH
WHUDS\ " 1 DIMUH YARWIFKQR®I\

7DP EX\]HU ( 9DQGHQGUHWAKH % $XVQ & 3 %RRNV 3 - /DUMRQ . O UL HGOP DQ . -
3KQRWR 0 7KHWDSIHY 1RU WDIH GIMHDVHY  WHDSHXWE P RGDOAHV SURJUHW DQG FKDEBIQIHV
DKHDG 1 DW(H5HYLHZ V' X3 ' IVFRYHU






5%' $17
167,787,216

7KH RZODV D P ERORI ZMGRP DQG
PDAMY WH I@J DV D JXIGH WH VSRRO
DQG WUDG VR FRQUHAW DQG  EXIG
FRPPXQW DQG WH P HIDSKRQH R
P D\H ROMVHOKHDLG



)YXWXULQJ DV GHPRFUDWLF LQTXLU\

$ EH + HQGUNV 8 WHAKWS QLYH MW

$ VW KHH W K H U OIDRHBK/D O O HOQ.REW. P DWW Bl S W DKWRLXR/QL@N H F XD QW \
UXUWODQVIRUFPRIQAPD GHWPRFUDBWILFAPW UJHGVKHR UMRID Q
LPDJLQDWBRWH SURGHEL QW EGMHZ HS-R® L F\ P CONHELW L ] HIKQH/
1HWKHUOP@GVQHPYXWFKHGHUODHUE HH QG MPDJLUG WK URQ J
G HP R F UDQVILASWD\W KW KID/QV D UMIIR@X W X UDDJH [SHB WL YHHE UFLVH
ZHXQGHUVMWI\RBR OO HBWUNYRUP BWDFWLIFMHIHO]HU 2RPHQ
HWD O 7KURX DKW K UKD VHQWHUYHQWLRQ IURPEXLOGLQJ
SURIHVVERODQWLFRRIQIL ROQIDIHPBQ®XEOH[KLELWHR®DEOH
FRPPXQLWRBYHVWLO VW HQOMXWHN\W R K J&H U L HHQQWUIDD ®f P H-QW
WKLV DSSURDFK WKHUH DUH WKUHH FRUH GLPHQVLRQV
S5HIUDPLQJ IXWXULQJ DV VKDUHG LQYHVWLIJDWLRQ UDWKHL
([SDQGLQJ HSLVWHPRORJLFDO ERXQGDULHV RI YDOLG NQR
JHILWLPL]LQJ DIIHFWLYH DQG HPERGLHG H[SHULHQFHV DV
5DWKWKDWUHDWEKQYLWLDWHWHQRWISBUWLF L BB WKRLQ LXHP
HQIJDIZZH WKRZLWXQGDPHQWD ORI HFR Q| L WWMHDOV L REHW ZHH Q
H[SHUWSIRHGIHYHOR SBPBGWE GHLEFJI D JH P B@RW H D WALRIIWS D FIHRW
GLYHDVYWRWURVQJIDLONQRDJI LQ GRKBUMHXOW ILPOHL Q DADLE M
H[DPLQMGE\QWKHVEIHG URQRVINQR Z O HGEWEHL @3 S U H F LDDQ/GH G
IRXQGDWMRRMXOO HILWLPLRDWYE QU D W XRQXMUMWK URXIRKOOHFWLY
LQYHVWLIBWYRXWXULQJ DV GHPRFUDWLF LQTXLU\ DWWHPSV
HSLVWHPRORIQARDDGHRFUDWUDFWHFBFWAKHU FROODERUDWL
NQRZOHGJH RIVNIHQJIJWREGMYHORSPO®WSRZHRRPPXQLWRHYV
FR FUHDWH UHVSRQVHV WR FRPSOH[ VRFLR WHFKQLFDO WUD

+DMUO $  3HQHU3 $Q (QHUHME 2 G WH 8 QGHUAMIQGIQ) 7THFKQITXHV RI ) XWUQJ
1Q WH WDQVMRQ VRZ DUGV UHQHZ DEGIHQHU\  ( QHU\ SHVHDURK  6RADCBAHQAH
2RPHQ - +RIIPDQ - +DMUO $ 7HAKQITXHVRI IXWUQI 2 QKRZ 1P DILQHG | XUV EHFRP H

VRAD® SHURW DWYH ( XURSHDQ -RXUQDCRI 6RADOY KHRY



*RYHUQMXKIHQ G-PDJLQDURIHWLVW H QM IVINO
DQG WKH —QVWLWXWLRQDO 3ROLWLFV R

. DVSHUGFKL® @Q $DLKXV8 QYHIMMNL LOD ) LDKP  $DIKXV
8 QYHUMWANO DNRVRR 7 DNDK DVKL$DUKXV 8 QLYHIMMN

~QHFHEWUW[LVWHQWNDED WD VW VURIS® DRVIKAW UHKXWARQRQ LW\ V
ORQJ WWXPYLYDKDYHPHUJH&LQIOXHQMLI@MDVYKBSLDIREDO
JRYHUQDQEXWXUH R UNKIN)AR® XFOEDDQEBXSHULQWSHIELIHQ
FOLPBRGIODRWWHJLQHBEDAGHPVYRKFHELVINWHQ F U H D WIRELD\E]H G
SROLF\PDWHBIN LWBW®RFIPIRY HP H QMNX VW UINH QW HQUHHPSWLYH
DFWLRWKEVHVHQWMHVQRQ RFEXFHZ HVHDSUFRKMREWD JLQIRULH V
HILVWHQWYN® DQGH[SORKRZ 676 FDQKHOBULWLRKRSOPNKH
LQVWLWXW L FD@IEH UDRULRIQ AHKH5 GLVFRXUYEWNWYFKDWRORJLF
XQGHUSLQOH QRFXRQKRZVFLHQWRIGIFO LVQSIH F X O MWILKYLID § G
SKLODQWWUWBREOQR VRO ¥WROREMIBURG X\FS$H FLGLP JQ RR/INWK H

I X W X BHW HOQH J L W L FFIH Q @/U D WO H]FHKGQ R FUMDWS IRFOAKHAMPHD UJL QDO L]L Q.
DOWHUGRWLWRPDOQDUHBYVJIXHKDW UDPHZRUMVKDERWLRRQV
GHPRFUDMMUEWLBDRED®BSRQVLEDQDBWKHRY HURHRI WLP B\
FXOWLYOPRIGGRID QW L F L YIDWR R\G B Q UWWKRIQS G D Q HWYOUUM LENVIVK H
VDPHVLPMWKLUUDPLQYLQFUHDVERQWH\EWRBYHPHQWBUWQG
DOWHUGXWOYFP P X QL WKHIFWD OO WEMSLVWBRMWKRLUQGROLWLFDO
KHIJHPRQ!(5 GLVFRX{KLWOWKH HQGFXUUHGWPLQDB\HIBQ DO\W LF
SKLORVRBRBREX®BUHQ\W®HKFIIRI U H D WWHLUADLW /&I QWRLKRM) S H V
RINXWX BIQW LV L PQMGK RMHIHFORVYW®&EQPDJL Q DIMWAR/LH DU O\
VWDUHVHDIHLKQ Y GWWF X VR'QRRZE 7 FD R HFRQFH DWPHR GULWL T X H
WKH JURZLQJ LQIOXHQFH Rl H[LVWHQWLDO ULVN IUDPHZRUN\



&KDQJLWEHBFULSWUDPDW XU MFDUR DWR
3DUWLFLSDWRU\ *RYHUQDQFH RI S8UEDQ

-RE =RP HLEMDJ 0 DOMMEKWS QYHIMW

7KHHWKHUODRHWU LWAK OO HQ U Q VLW PR Q DQR\Q K H DKRIPE V
WRXVWDLDRO WO K QTK QEHWL J DS V HBIWHAH @ L V WIRGRFMHDG
FRQFHDBR¥WRVWRPIRDOWERQW&ROUISQWW L FLEHSWRRD RKWW Q
UHS UR G EWWIRZIHG\ Q D P LEMWKH F K QH[SIHAGRWP L Q DWLYEXVVLRQV
DQG YXOQHUDEOH FRPPXQLWLHY EHDULQJ GLVSURSRUWLRQTE
7KLFRQWULEX@QWRBRGXFHQILHXBDPHQVSHOLHZ —QWHUSE D\
GUDPDWXWIRRDHO'HORWKGRXIWKQRJUDSMLRIQV HD UG'KK W F K
FRPPXQLWKHWREBYHRRIZDUWLFLSDRFRHIDWUEH U | R U P D\D WWKHH U
WKDIHXWDPRRVSHDEKHUMHHWLRBEVXNQ ®RZSUREOBRWIDPHG
IXQGDPHQWKDSEYRFDGDUW L FLAKWHDMWID QVDYERQ UDZLQJ
RQ+DMH&UWDPDWRIGNOLE H WIMBIDRQ HR URQPDW H SIDJAW LFLSDWLF
D P R Q JR/W/K H.WH D P L QMR/URHUH. WELLFFIDHDR V IQFROQMU DWD P HQW D J DQ 5

UR QG VW U L EW MIBRQV H U RZLKQHW KFHLWV L JHHQNOQ FO X GEB® UW L FL SD W R
SURFHVVHV WKDW GHWHUPLQH WKH IXWXUH RI KHDWLQJ LQ \
&XUUH@EWDOWHYVWHGERSVIIHUEBMW KERUKWRRB\RRPSRV KR Z
VHHPLQUIOK K QAHF POV DEEGN H D W\ YW HPWE H H SSIRO L VAHIPFEIHAE G H G
L@ XHVWRRQQY LUR Q PMQWWI@FGIH P R F UD MILFW L)FRRDFM V H D U FLKAH U V
RITHUFHWKRGR O RIQVDIXVOW RW XG\LRDUWLFLSDWLRQ )IRU SUDF
SUDFWLWILRWHRVYLGHRWYFUHNWHDWHRUBWVLIQPRUHLQFOXVLYH
HQJDJHPSQRFHWKFO@DYLIJDWHWHQV IERQWZ HHSHNMWRZOHGJH
DQG OLYHG H[SHULHQFH
&RQIHUISQENLFEZSBOSWNQAFRQGHQMHGB/ HRROR KIRFILITHUHQW
GUDPDWXBKREBEHWWHUEZKBMIKWXPBVUDGLDWEKRVWHPDLQ

WKH VKDGRZ

&KIOHY - . HDWDHV 0 (GV 5HP DNQJ SDUAAISDARQ 6FAHQRH HQYILRQP HOWDQG HP HUHQW
SXEQEV $ELQIGRQ 5RXVBIGIH

YHW8  )RFKGU 0 0 DFKIQHUHV IRUP DNQJ SXEQFV -QVRUELQ) DQG GH VRUELQ) SXETRV 1Q
SXEQF HQIDIHP HQWO LQHUD

+DWUO $ BHMQI WH WIJH $ GLDP DXU\ Rl SRIA GHIEHDARQ $GP IQMADARQ  VRAHW
ODUHV 1  /HDXQ - 0 DWUDY DQG GHYIFHV Rl WH SXEQF $Q LOWRGXPURQ ( FRQRP \ DQG
VRAHW

0 DUHV 1 0 DMUDO 3DUAASDARQ  7HAKQR®J\  WH ( QYILRQP HOWDQG (YHUGD\  3XETEV

YOMQIWRNH 3DAJWDYHO DFP 1aQ



$JRQLVWLF WRJHWKHU

&KUYV + HWHEHLO 3ROMFQIFR GLO IOQR + HUREQ %REDGLAD
3ROMFQIFR GLO LOCR

~QWKBHDIXWXUHRWOUHDRGWKBUHVHOAKR OIDQWY6DQAHODWHG
GLVFLSPRL@F\HPRMER Q G X¥NIZIR UNQ Q FUH D VIRPBMIHY) G PELJXR XV
FRQWHYWBDW HFKDUDFWRRBUME'GFR Q| COLE@ L V D J U H HUPDHVQ KIHKUD Q
FRQVHQWBXVLQBRSROLWHEOUDRQEN KHROODBMMKH XOHY EDVHG
LQWH U Q IRW GRMKIHD S DR MO R EFDA0L P B MIHQD B G LV U X D IXR/@ G —

DVZH @AW KFHK D O O HPQIGIW R ZD DE B G HB HV H DWFIKH DM ISIH. U WLQ/GH
GHPRFUD®N\W LW XW EFDPHE X\W IHZLVVXHSURPLWRXQGDPHQWDOO
FKDOOHYWDEOSVRABW/NQRZOHGJH SURQBHIFLRRQ PDNQ QJ
VKRUWWHIP RGLFRP WUXRMKRQVHGEDXQRORQ BEHWDNHRPWUDQWHG
'KDWDWWRIRZ W RRQFHBWRIPG® QW L F KRZXHD VE RWIKHVHDUFKHUV
DQGLWL]FARON HHABK L QMR'J H WZKHLGDHR Q HW K A DH@W D RXIMBHFLILF
GLIIHUHQFHYV

7KLYDSHHHNWRI [DPL@NZHMOVHQDPWGHUIRKRZVRPHRIWKHVH
GLIIHUHRLFHEWMS UR G X F WIQUIDOXGL QIDJRQLPWIBRBFKFKRODUYV
LQUHODMHOGBPHOKFLHQFHGHFKQR BRIXG DIPWBVKBIKLORV RS K\
6FLHQEH ERWHK[DPLQMWKKHODW L FEGWKAISABL HQ M [$HRU WILY G
GHPRFUPRQW HE W\®HGRVRVW D UWIRFLIIHUMKQMRBH-RDFHD Q&
HPSOR\GQJIHUMHRWW HSWX\WBJRY SHWW LB P8 ®HDQLPSRUWD QW
GLVWLQMEBRRPS®RZHGLIIHUWKQ®Y PN SW XIDMLYK\ES R O L X V
SUHVHQWDR®ERRHD QRIDFUHDWIDYSHD® O L YEDENQ GRUEWKW ZHHQ
XV VLPXOWDQHRORDGGHUIRKRZRXWGLVFLSOAIQDHUHBRBEAY
SURGXFVEHYKNBOEBGDL GIDWRWKBBRWRFFRPSOUWRRQBPRQVHQV XV
EXWQVWBDHHRR VWU BEWVYLYGHQ6RMWXR M KH YR\DK HEXWO WK D W

RI SUDFWLFH

' IBDOR & $GYHU/DUDO HMIQ &DP EUGIH 0 $ 7KHO 7 3UHW
0 RXIIH & $IRQWEV 7KIONQI WH: RUT 3SROAFD® / RQGRQ 8. 9HUR
. HQPDQ 0 $JRQVAE GHP RADR  &RQWIMHOWSRZ HUIQ WH HWD RI JREDODWRQ &DP EUGIH

&DP EUGIH 8 QYHUMW 3WHW



6WXG\LRDJWHULDQSWYUWLF L SPWDREWD 6 8
GHPRFUDF\

. DP L@D . DIKXQP DD $DOR 8 QYHMW 6DP SVD +\ \ VD® $DOR
8 QYHMW

6FLHQFGIGVHFKQRWVWIGLEVTBKDWD ORQKILVWRQHV W D E O IS\KKELGQLF
HQJDJHPBHWYHDRUPDEROLF\ PBNRFHVH[MHQ G WRIO HYSIH U W
GRPLQDWHGWRYPLH@PRHWHFKQRBRYLRULQR 5RZH JUHZHU

) H ORWAD O ~QWKBDWGWFDGH6KDWHYHUWKGLUHFWRRQ
UHFRQVLE®BUDRYW GHPRFUDWUWLE QJH RHQWRMW KIHQ VL JXOLQH G
IURPVKWWXBIGHPRFUDW ILJ@WHIERK@ R V F I/ H @\WLLHR BOD U U H V
&KLOYHUV .HDUQHYV +\\WWDOR HW DO
6LWXD\@HCEW Y HORSRXQHZU H V H DUFRKM GIFWH UHLDROF U DIR\F X V H V
RQGHPRFUDQGM®UWLFLSDWRAULEG BWKPIDW H U L DADKVLAHKWEF R U H
SURSRME RIVWRHD WHBRPBVLWLISQUW L F LFISDNVHME B LV IGMHIHUHQFH
LOWKHRUPDOD®IGQVWLWXWVRYWNRGINGE WLFLSDWVRWLEOMKH
XSVWUHDPROIPIDNLQIORQJ WSHUPQ QLQUKH LG VW URIBROLF\
SUHSDUDNMWERW X E GFIRFQ V X O WIDQVE RQNLIQPR X PWZH @DOL @G LY HUV H
SDUWLFLSDWRWEREQVW UWRIBROLFVRFHVVKNROVLQPLGGOH RXW
LQLWLDWRXBWGY XHYBGFWLRZW®OW FLWLHOQDJIHP HQDLOL | H
VXFEVSHHU VX SRQRUMUIRRYDWLHRQADOR 6LOYIGHIROODIHWQFD
DO 7KHSURMMEUBVSLUDWLW@ENYHEROU @BV WUDQGV
SDUWLFLSDWLEQVLEQBIODERUBOWRBHULWYGRUPRIFLWL]HQ
DFWLYWWDWFDLQYLVLEL®RAM DBQWFRXUGWWUYHHRRRAWLQL]HG
GHPRFUDWLFWD BIEX HVW L RVGER U HD X F U D WIS]DWWL RFLIRDW R U\
LQ YLHZ RI UHZRUNLQJ WKHP FI 9Rj; $PHOXQJ JUDKP H

&KIOHY - . HDUDHV 0 3DUAASDMRQ 1Q WH P DNQJ S5HWIONQ) SXETE HQIDIHP HOWIQ FR
SIRGXPARQMMMLP V -Q 5HP DNQJ 3DUAASDARQ 6AHQAH ( QYILRQP HQWDQG ( P HUHQWBXETRY SS

YHWV8 : \QQH % &D@RQ 0 * RQEDOHV 0 ( -DVDQRII 6 -HSVHQ 0 1 HXEDXHU & 7DNQ
( XURSHDQ NQRZ ®1GI H VRAHW VHURXV® / X[ HP ERXU ' * IRUSHVHDUFK (85

JIRUQR ' - &IMJ HQ SDUAASDVMRQ DQG HQYILRQP HQWAUMN $ VXUYH Rl LQWYMWRQDCP HAKDQMP V
BAHOFH 7HAKQR®J\  +XP DQ9IDXHV

JUXP 1 'RHHPD7  3IRWQKDXHU6 )1 LQ) WIFKQR®J\ Z W VRAHW  7KH FRSURGXPURQ Rl
GHP RADVE GH AW DQG IHVSROME®! LQQRYDARQ DAWKH 2 (& DQG WH ( XURSHDQ &RP P MWRQ 6FHQFH
7THKQR®J\  +XP DQ9DXHV

+\\\DR6 (ODDG7 2XGWKRRW1 (GV 7KH1 HZ 3URGXPARQRI 8 VH/ 5RXVBIGIH
+\\\D® 6DP S\D &IMJ HQ DPAYMAV [Q HQHU\ WDQMMRQ XVHUIQQRYDARQ QHZ FRP P XQMHV DQG
WH VKDSIQJ RI D VXWRIQDE®! IXWH 7D &U ) DQAY

0 DUHV1 0 DWUDCSDUAASDARQ 3DOWDYH

5RZH * HOH DQG /\QQ - )UZ HU 3XEQF SDUAASDARQ P HWRGV D ILDP HZ RWN |RU HYDOXXDWRQ
BAHORH 7THAKQR®J\  +XP DQ9DXHV

GH 9LE@ILDQFD 0 DUND GIOINNR 6LQL 1 XP P IOHQ DQG 6DP SVD +\\ \D® &KDUDAMU] Q) K\ EUG

KHDWQJ 1Q WH KRXVHKRGV ' LYHUH FRQILI XUDWRQDODUDQIHP HQW SUHP IVHG RQ AW HQV DUHQR DQG
SHHUVXSSRUN( QYILRQP HQBGQQRYDARQ DQG 6RAHVCOY LDQVMRQV

9Rj - S$PHXQ 1 QORYDAMQ) SXEQF SDUAHSDARQ P HWRGV 7HRKQRVAHQW DMRQ DQG
UH ®f LYH HQI DUHP HQWBRADOBWXGLHV Rl 6FAHQRH



SKDVLQJ B3XWKLIRUZDUXKHBROLWLFILRDWLI
6 XVWDLQDEHOHAMMD QGVKBHRORI3KDVH 2XW
—QLWLDWLYHYVY LQ $XWKRULWDULDQ 7LPH

$QQD * DB WHKWB QLYH AW

$PLGVKEDFNODYXL QAW W DL QBB RQMWNHI LJK®ODORMHY FLHQRH
VRFLHWHL@HQHJRWSEVEDMNHE UL YRHWX VWD L QB E LI QWHVIHDLUF K
LQFUHDW.RUOW L QR UHVEYQWDQJO HRWERU SR UDMWHUBRA®VWLFDO
DIHQGDYGWSWRSHQWRMWD\H U D AIHS W X X W & USHWL WULIF D 19D U BIQHEU V
DFWLYAL/OWRW FLHQWSIKDFNH RNWVHDSBRFWILKEELQW U H DRPW
FROODER UDMHFRHIB FRPSDWLW@NMV W D L Q DHE LFOUMM Q &/ SHFLILF
W UDQV L¥WNMARKEAYD P MWV LPHILY D X W K R U L SVFDQLLWIQOA W WA HWIKF D GHP L F
LOQVWLWDB@®RQGHPURHGRMVWULRYGORQ G QIRUFLAHRORJILFDC
FRPSOLDSFEH QFMW KERQWHKPM¥HFRPEHHSIROLWLEIRWEBKDSLQJ
DQEHLQIKDSHG WKHSROLWLRD®LEWEKLGH 6VFKROD UWKDKLS

W K R U R XHI[KS@\R WHKBIH J D WR YSHR\O L W L F L JIDHVLARK@RQGARX EME U RN H Q
VFLHQFH ¥RBMVHBDIHFBAKGIR RW F L H QDWLWLKFR DLW REHS B W H Q W L R G
KD¥HH®D LB R/ KWIR ®H UDFELQ QLW LD QMLYHRMGHPRFUGWRGRQ B
HFRORJLFDO FULVHV &DQ VFLHQFH SROLWLFL]DWLRQ UHODYV
IRWHLPDIJLYERHQEHR ®HKDWQZKRGULYWKHVIBLWLDWILEKV"
VW U D WGHRWLKIN\P S O R\Q & LKAZ K DMP SDRQ X VW D L QP BQ WALRWY K L V
SUHVHQWDM/DRQQHKBROLWLFR]Y WLHR@MM X VWD L QWEIDMMLW LR Q
IRFXVIRGQUUDGLBEDOVH RIWWNLDWDYHRI676SXECAFOLFROLWLFDO
VRFLRORYEXWXULBRQFHSW X B DH 3RO LW L FD YD WWR Q WDHFM. R U

G UL Y$IUDR F MWR/FW & R WIKFHFO H UW WBIQ V IRMUR Q@ | RYEWWQ RBEN LQV

6 F L HQOFQIE WL\Q V W L WX WH.@RHDWF D SSIREOCL\WL K BYOH V WIL\R ® RJ H W R
SROLWLFL]H DQG ZKDW IXWXUHV WKH\ FRQVWUXFW



OHGLDWHGN XUHIUDVSLYKHSURGXFWRRQ
DVSLUDWLRQDO IXWXUHV LQ D PHGLDWL

' DQQ\ 6VHXUS WHAKWS QLYHIW

"KLOWKXUJHQMFHVRLWHHQW UD Q V LD/MLBRQIMV D L QB EV. DR XKD YN
EHFRRH GHICRFH S WK EBL®R R Q V H QRUZKK/DW KIEK W XRHM KWMR R FONL N H
3XWRUWW UR QUICHJWKD U ®M\G HV L UDEDHDNY L OWER@HRUJID QL]H
SROLWERMIIBRJR X FE+DMBQGRPHQ 0D Q F U L WDIQFS/F K R OKCDUNH
GLDJQRDARD O HIMWDRIWHKIHP DJLQDWLIRKRVK  )LVKHU EXW
OHVWHTXHQWRWHW® KFHQ WMUR@HR X BRQWHP S RUBUDD Q GV ERQS H
FKDQQHWKBUR G X FIMQRIQU F X ORIV 81QU D W P B QHRBV KIEK W X {LLAW K

W KGHJUWR K L FRKX VR F IZIRQ OOSWPH G L D WR RUE W WRI@ WHHGWER
WKHXQGDPHQRMID®LDWRGVWUXFWHRQRRXOBGQGBGHSS Fl
(JUDKL $VWRQQHWRKNS®FHVWRHARFERQ VW UXAWYRQUH®D JHV
RIGHVLUDE®OXUFYQRQEHD QD O\PHMBFRPP X QL F BWRFHMZK L F K
VRFLDWRXSPMUHDVGIGUHSURGXRALD@VWLWXWLRQV <HWKH
FRPPXQLFBWRFHWKERXERQWHPSRUGUDD QGVEFDSHO LD\ H V
ZKLFAKHSUR GRAH WQF VR W B WHGR@N U V W XOGLGIIE\FR Q W U L\E R H
GHFUHDSKXEOW/ XV@B R O L W.IQAD/OL W XWURAYWKHQVWLWXWLRQDC
GLVFRXRMHR O R PLRFOOUI LIDQOR U R G XKD G L DXQWK WHKWB IV Q
EROVS\WROLWERMBVYXFWKEDSISWHVHRWRHUJLQDPHZRRDY K H
HPSL U DRDID RIMKPMHGLDWLFOIWQRRQUR Q PSHRONIMQ X VWDLQDELOL
WUDQVLTWLIR/QWV OXWWKED\W. QZKLFWKHVWVXKNY KLV W R U EMHM®O \
PHGLDWIJBGRZFKDQJHQWKI®PHGLDDQGV FDISHAMWKIPHGLDWHG
FRQVWUXFWLRQ Rl FROOHFWLYHO\ KHOG LPDJLQDULHV RI Wk

&RX@UY 1 DQG+HSS $ 7KHO HGDWG &RQMAKPARQ Rl 5HDON 6RAHW &XMUH

0 HGIDW DARQ &DP EUGIH 3ROV 3UHW

(JUDKL < P DIIQHG' HP RADAHV 1 HAHWDU 3RQAFDO) IPARQV &DP EUGIH &DP EUGIH
8 QLYHUAW 3UHW

) MKHU 0 &DSMDDME HDDP -V 7KHH 1 R $OMUODWYH' / RQGRQ =HR YRRNV

* KRK $ 7KH* UHDW HUDQIHP HOW&TP DWW &KDQJH DQG WH 8 QIIQONDE®! &KIFDIR

8 QYHUAW RI &KIFDIR 3UHW

+DVIUO DQG2RP HQ - &DSVWUHG ) XWMUHV 5HWIONIQ] WH' LDP DRI ( QYILRQP HQWO
3ROAEV 2 [IRUG 2 [ IRUG 8 QLYHUAW 3LHW

+RQOHW $ 7KH) UDJP HOWMG: RUTS Rl WH 6RADO( WD\ V1Q 6RADCDQG 3 RDAFDO
3KIRVRSK\ $EDQ\ 6V 8 QYHMW Rl 1 HZ <RIN3UHW



JRUPDSROLWLWFXG\INQJQRZOHGRHSURGXFWL
DV REMHFWXDO SUDFWLFH

+ HBQD 9 DOYH ) LQQIWK ( QLRGP HONQWAXW 6ROND 1 LHYHQ $DOR
8 QYHMW 6DP SVD +\ \ VD® $DOR 8 QYHMW

7UDQVGLVFNRYRZOMER IS UR G XEW GR @ F DDVBISU D F WVLKEBWY W K H
SRWHQWRLHDWYRFLWREOHP VREYUHDINLWYHHKWRMSLYVWHPRORJILF
SDWEHSHQGHQKIBWP SHIQ QRYDWQ & R L FIKX P X O DWW K RW RMWZ
H[SHUMWMRDUURRGHRIH[SHUWDWRZOHGRHS UR G X & WR RIQVDAHY
WK¥PRUHJHTXHRWIDQ IWRES S BRW LFQ F WUDWHJI\ RRRP®XD O\
WKBURFHWHHWRLQRBXWRZIXW X UFRRX @® &/ KRX BBV KD S HGD
SURDFWDRYPOHQRZOHGERHSURG XW\W NRQDEBVHURVD QDQDO\WLFDO
DUFKLWHWWDIWRADGHR I KHXULWWGHUVWD @E&MHVNG B OL FIHYG
SDUWLF LS KAD \ W K HRUHY R X JWAE HR U F K H V WLDDSARHDG- WLFR/DICR Q
$ORQWKH QDO \WLFBIOLWHBFWRB ARG URMH FRUHRSL VW HPEMH F W
5KHLQEHUJHWRUU &HWLQDLEKDSH LYURM H EWWRIQU 1B RVE

HQH U M KFHR O O HIEQWLH\HW LE B W& R BYR®/RVRKDUPR QL RXOVIDY W L Q JO\
~QVWMWKBQUR GOMH® L F ERMOWUNAER{ WHI H |RFXRIWEKER SURGXFWLY|
SURFHEVYRLQWLRZD QG [S O R U DMUPWAH IDMRAXIH Y VIO HUD W LR G
WRVKBIQDO\WHRMD @3 WD QDA RITRXWUDQVRDWHRG@Y FDUURN®Q
JLQO VBB ZWK W X G \RLR) B U R G XIF\R E RIGI FSVXDFOV. QRHUJU & HWLQD
KHOBNRQWH U URRDWKI UDQV GRDIWWRQ@ H P D§ WERREMHRFMQ TXL U\
EHFRPHAVRQ WHVRMHI[® P S OWKH[SHUVRVF UH DSDIWBIMRWHJILRQDO
EOXEHLRHFRQWPD QV LFRRLRIQA JD WE AR Q | L J XTUSHREE M H BWKRAL JK O\
HQJDJLQIG®P HDQLQMHRAHYHMRPHWLHWS SDUWLF LLISDVWRG X FH G
SDUWRBKHRNRWKISURFHVOKRSHWKHIZRXOGBGHGLUMRWROOHFWLY
LQYHVWLJIDQWDRQEDOWSHUKDSYHQHDGIWRVKBEDQGR @®LQYXH
WUDQVLWLRQ IRFXV

& . QRW&EHWOD . DUQ 2 EMPAMDOB WDPAFH -Q 7KH 3WDPWFH 7XUD 1Q &RQMP SRIDY 7KHRU  HGIWG
E\ 7KHRGRIH5 6RKDWAL . DUQ . QRU&HWOD DQG ( INH YRQ6DYLIQ 5RXVBIGIH
SKHQEHJHU +DQV-, U 7RZ DUBVD+ IMRUY R ( SIMMP LF 7KIQIV 6\ QWHV] IQJ 3LRWMIQV IQ WH 7HW

7XEH 6\WBQ RUG 8 QLlYHIMW 3WIHW



[KHRWKHKHLU®YHLQE76 : KDWLVGHPRFUDWL
DERXW SDUWLFLSDWLRQ"

DQ 3HVHUIR; 5: 7+ $DFKHD8 QLYHMW

7KHESDSHWY L WAHW HDIURKN KBID W R HFD ®HMS RVLWLWQUQRWKHU
7KLUBYHLQY/FLHQMXGIKM)DPLQH I HWEBROORQ®Y D QYD SHURP
LZKLAKKISWURFO DD FIHEG UGY HDGGUHWHKBUREB®HH[WHQVLRQ
DWORWRW ULHQWIMW{GRIZRB KR X®OEU W L AL QR WHO HGBURIG X FWLR Q
DIWWWISHFR Q@G HKD G U ROAL® HVBK B WL H Q WBHR O L BAIRFAVKHID QD/Q G
WK XOVS X E ALV XK HZBLUBY HZD W RS HY H ®R)SH ZQ R U P D WWMLKYHHRRU \
H[SHUWLVH LQ RUGHU WR UHVWULFW SDUWLFLSDWLRQ WR W
'KDWSRVLWMIQRWKKHUWBY HLW HV HDWHBEOZIQWHK D &R O ORQ &
(YD QRD W& I$ UR E GRHHP[ W HROQLL@G L | |TH WZHDQBAL Q Y HV W LW RSARLGQLIW L F D O
OHJLW IRAG EN H UHJDWF WRIFIKOV D J WKBIX EORE RFL RWN KSIHR S 0@
VFLHQWFHFKQRIDREIQ QR YD WERNAK DMGHPRFUDBREWUWLFLSDWLR
7KL&L UHFWW H QWRL RS DLFFWEM Z K L PM KZHL ®RON K$IHR S RWY RFL R W\
WKEXEOLWHSUHVH@RHEQ HGV¥EHQFHFKQRIMDRAQ QR Y DWRR Q
HIDPSQIYNUDQV G LV FLS\OHMWAK S R Q VHEGIIDDFE Q Q RY D WILRIQD J
ODEVKLSURYLGRUYDHZO N® JHAL WER O LWLKDRHYV S H F LDLOVK K H
FRQ VW U XW WULTMNKWM R RULSIRO L W HBSRIM V H Q $UDAMERHQX/'SD Q H Z
HPSLUWAHDOHDIFRIJUDPPRHFRQVWUHRBAWIRUP DWIISYH VHQRIDWLR
FR O O HEX\ELW MV RALDR X $\@ H O D MLVRRU P D VBLHYFH. V L BBQ\R F H\RV H V
V F L HQ\FHHF K Q FDADRGXQ Q R Y DADLVRKPHKUDQY N LZKIR. W H F K Q TKID@QWR] G
SDUWLFLSDWH WKH RWKHU 7KLUG :DYH DVNV ZKR LV GHPRFU

WRZQ 0 6AHQFH IQ ' HP RADR ([ SHUMH -QUANMWRQY DQG 5HSUMVHQUMRQ &DP EUGIH 0 $
0 7 3LHW

&KIOHWY - DQG . HDUDHVO % 5HP DNQJ SDUARSDMRQ VAHQAH HOYILRQP HOWDQG HP HU HQWSXETEY
/ RQGRQ 5RXVBIGIH ( DUMVDQ

&RAQV+0 DQG (YDQV5 7KH WILG Z DYH Rl VAHQRH WXGIHY WXGIHV RI H SHUAWH DQG H SHUHQRH
6RADCB\MGLHV RI 6FAHQAH

' HOHQQH 3 DQG 0 DFT + %HDNQJ EDG Z W WH SDUAASDRY WD $FFHBLDAQ) WP H DQG
LOMOVL LQJ YDOXH LQ SDUAASDRY H SHUP HQW 6FLHQPH DV FXOMUH

' MK / YDQ GH 6DQGH 0 DQG 8 LEIQDW 1 7KH FROMAXPRYMAMXLD 1Q SROAFDOUHSUHVHOIMRQ
(GIOEXUK ( GIOEXUIK 8 QLYHUMW 3UHW

* RP DUA( DQG +DMUO $ A/ WDAWSRDAEY' ) RUDQ LQTXIY LW IRWP V IQ FROWP SRWDY SROMEV Q

-RHUHV % DQG 1RZRW + HGV 6RADOGWMGHY Rl 6AHORH DQG 7HKQR®I\  / RRNQJ %DFN $KHDG
" RIGIHKW. XZ HU SS

| DRXU% © KDAL Z HVBOHG SROAFY D QMBI &RQMP SRWDY 3 ROAFDOYKHRU

| DXUHQW6 ' HP RAIDWE H SHUP HOW 3UREGP DW LQJ QDQRWIFKQR®J\ DQG GHP RADRA 1Q ( XURSH
DQG WH 8 QWG 6V 7KH O 7 3LHW

6DZ DUG O 7KH IHSUHVHQEMYH FDIP - &RQWMP SRUDUY 3 ROAFDOYKHRU

9R; -3 5H P DNQJ WH P RGHLQ FROWMIMARQ 7KH FDVH IRUDQ REVHUYDRU RQ SXETF HQIDIHP HQW

SIDAWEHV Q BIPRQ' . XK@ DQQ 6 6P P — HAMDO HGV +DQGERRN Rl 6AHQAH DQG 3XECE 3R
&KHOMQKDP  ( GZ DUG ( QDU SS



5%' ,$17
1$785(6

7KH WDEEMDVD W P ERGRI 1 DIXUH RQKLIK
DB UDG W HFDSH WH  \WXQ
GRP IODWJ WH VAHQH DQG HP ERG\ IQU
JBREDOZDP 1Q) WH GDQGHIRQ IGZHU D
WIQ R IWJIOV DQG WDOFHV UHMGXHV Rl
KXP DQ DPAIW



WUHDWEKLQYWKWURXEQHOD HRGGYBQG®&/ KH
LQ GHWHUPLQDF\ RI HISRVXUH

1 RZ HQQ %/K®IUS QLYH W GH/ DXVDQCH

7K LS/D S WD NEHWH D WEK\DQRURIPHWDERGOR QB HENHWBRORPRQ
PHGLDWH@D VEHRNPHZHKO@ FL U F X @ QVWKBHN. DD ZK DMD S S HQIWR G LH V

— EUHD WIKRQUWO@F WQR O HV WRXV WDLLIBAD Q O ERXQGHUVBARR G
IRUPRI FKURQ@UFY LQQH[SRVXUWIMGLQJ :DKOEHUJ :KLOWKH
GHOHWHPISPRWEDBL RYKHD QW O UHDIBE R J QL @HEF L WQ WDV U

SR O O XWILARZD G DY P DGDP DM RO R EKIHD AWK XNH O DLR¥QEBLOOLRQ
SHRSOHUHDWQGRQWULBXRVQREDIUPLFKLPHUIDIQOVKURSRJIHQL
QDWXWN\PERDIKQRB DW H K DD® PROIO N WG X V WRIEIDMWKBIUD FWHUL]H
E\WKBOXUUWRIQUK B LV W LQQENWL RHKDQP D @ W P RV S K FIKJHL F L FID@G
ELRORDULFB®W G KR Z LW BEGL WRMWKPRGHBSQRPLRHWQ GXVWULDOL]DYV
WHFKQRORURBDBQWB FRQRMBIRYSHYRNMD UM KHHO DWLHRVQZHH Q
SROOXVWERGW DY ®LUVQODFWAVGKHMFLHQHABPLQM@IHIIHFRMD L U
SROOXPVEKR®DRQ®RQ KX PHD OVKE'VE RW K W HOVR IW KSR O L RVIL F V
EUHDWKH@LP " 7RH[S O RMKHVYHVW ERIQSVOD P L GHYUWHKHR BLH V
DLBROOXIWQE&® D OAKK FBRX WWRVKHR UM KHPSRUW RQWKRAHOOXODU
SURFHWHQIODPPDWDRQ®RYDQGHFNHU 0ODU\DQGBDWHO
DQ&DWHY 'RHUU-DUJXHKWQ |0 DP P BWRRQIUHNVO H YOMH@WK U R X J K
ZKLPKKWHHFRQILJ X BIKMDRQWKK$IQ WK UR S RBIGOHI[P L Q HEX WO V R

WR XQGHUVWDQG KRZ WKH LQ GHWHUPLQDF\ RI H[SRVXUH P|

/ DQGHANHU + DQQDK 3RVQGXVMDO0 HBERDP ) DW. QRZ BIGIH  3XEQF &XOXH
GRL

/ DQGHANHU + DQQDK +RZ \WH 6RADO" HW 8 QGHUWH 6NQ ) LRP \WH 6RADCDV 6LJ QDO 6RAHW DV

D 0 HVBERTF O I@HX . =166 . , @HU=HWFKUIW) ¥4 6R] IRRJIH 8 QG 6R] DGV FKRRJIH GRL

\Y
0 DU D 5XSD DQG5DVBDWO -QOP HG ' HHS 0 HGHOH DQGWH$QDWRP \ Rl -OMWHH / RQGRQ

1DGQ) $¢f O /IMQI IQ D 7R[IE : RUB $QQXDOSHYIHZ Rl $QWULRSREI\ GRL
DQQXHY DQMIR

6HIP 1DMP D 7KH 3RDAFV Rl %4HDWIQ) 7URXEBV 1Q &2 9- 3DQGHP LE -QHTXDOAHV DQG WH

5LIKVWR %4 HDWH DRIRW-QGID DQG * HP DQ\ 0 HAFQH $QWURSR®J\ 7KHRU

6REP RQ + DUV /IMQI RQ %RURZ HG %4HDW SHVSUWDRY ' MAHW 6RADOYWHDMIQ) DQG WH

9MIO ORYHPHQW Rl 9HOWDWRY 0 HGFDO $QWUIRSRERI\ 4 XDUMO GRL
P DT

: DKEHJ $\R ([ SRVHG URBILHV DQG WH YDONQI Rl 5HSLIRGXPWYH 9OV 1Q &KIQD 6AHQAH

7HAKQR®J\ DQG 6RAHW GRL

<DMV' RHW (P l® 5HZ RINQJ WH 6RADO’ HWLP IQDQW Rl +HDOK 5HVSRQGIQU VR 0 DMUDO

6HP LRWE -QGHWLP LODR 1Q 3XETE + HDOM -QMUYHOUWRQY 0 HGIFDCB QURSRERI\ 4 XDUMUD
GRL P DT



7KH :DU RYHU WKH %RG\ $- DQG )XWXUF

' HQLVD 9%6XVQDUX 5: 7+ $DFKHD

~ QD UHFHWIG® UUR QHQWH I L UPW &DWH F K Q RGORRIY R WW DALW K
SUREOHBRWLWSURPLVMBMHQWH OHGLRADFKQRORWL[MDWSOH
RITHSURPLDERXWDONVR®PRWKMXFBEW KRMHE HIHQNUHPDJILQHG
RORWKSWRPLVERBNJURXCSEWLILRAKGIGY HOYFRPSHORHWKLQN
KR Z XW XJUHP HFR Q | OLLFES\DF XYW U AR Q HRUVP D JL QER3 L HDWWRPED W
"KHUHD® XFKRQW K)[X\WO BB Y H O R S PH@\K\HILLG L XGAMXSIRIWHQW LD O\
KD YEHHRGGUHVAXGW HUVRQKRZJDGLDRIPEHQHZBGRQFHSWXDOL]H
GXMWRVKBOJRULWHKRZWR GKDWLHCINRQWHVWBWRBEEDSSHUW
"HEVWHU LWD\RSHQWDVBUHV QRS HDXH VW LERRD VL G FIUKLLOW
HSLVW BPHR KHQWH QRVWR G UHVHQ W.INWR 8 G U IHF ¥\O O H QUKW
EULQURROGIERRGVIHFLOLWDRX @S H U D WALKRHDR/DLOW R H D V WA K/ N
GLIIHUHEHAMZHHRDJLQERGLBWDU%LFNIRUG DQGVKARQFUHWH
SRVVLELWKDWKHNYHUERGLEBVSKHQRPHQR O SIHADLG! Q M ABND,
FRQF UHRNVHHDR Z D U | DRURIQ G X BAM F D XIWUHR X ®G H U D WULHREW D Y R Q\
VHQVERUSR WHDOPWYXDW IS UHV H G KIDA O HER\MWIGKV HR VR P I$ —

V\V W HW XTHX HV WRIR®H Q W ISIVRYBHFWDRHENMLER G LAD UV R U H
WK DXQ JH QW HWHH | O H F VW RI)WHRGT X D O L WHPVE L Y IPMMCH UL R ® Q
H[SOR UDWWRDRHD ZLGHSURM IDEWL QURXQGHUVWEHK®® CRH F\EH U
WHFKQRQRIULHNMWPELYDPBYWULDLQPLWOLMMYHYQBGSSOLFRWLRQ
$-WHFKQ R GRROWLKED W W O FK DHDADE R WAR J Q L W QHH Q V R/BI\L D QG
LQW URDBKEHY D OMOEXD GG E R XWKRD W H U LRI\DR. @VG [EHRGM. HQ/ X F K
DFRQWKWRSLPQJLQDRIXHOW L PTRZHEHVF U LELQUWRW\OGWYH
KLIKBRQWHWWREHVWRQUGHUVWROEWXPHOLWDU\DBRSKNL U
UDGLDQW SRWHQWLDOV DUH VKDSHG LQ WKH SUHVHQW

UFNRUG $ &KHP IFDO+ HIRHV 3KDUP DFRBILFDOSXSHURGIHY 1Q WH 86 0 LOBY ' XWKDP 1&
' XNH 8 QLYHUAW 3UHW

WRZQ1 5DSSHUA% : HEVWMUS &ROMAMG ) XWUHY $ 6RARBI\ Rl 3URVSHPRYH 7HAKQR 6FHQRH
S5RXWIGIH / RQGRQ 1 HZ <RWN

* XWMURQ + 1 XFODUSIWY $ : HDSRQV/ DERUDWRU DWKH ( QG RI WH &R@G : DU %HNBA DQG/ RV
$QIHBN 8 QLYHMW RI &DORUID 3UHW

9DQ / HOM + ( SMMP LE -P DIIQDUHV DQG 676 / XQFK 7D . | WA +DP EXUHU. R®U &XAMUHV R

S5HVHDURK 5: 7+ $DRKHQ



7KH(WKLFRM &DUHSQ (QF\FORSHREILIXWXUH
VXITHULQJ

$P\ &MUH8QAYHMWR 0 XQFK -HIRHQ 2 RP HQ 8 WHKW
8 QYHMW

$VVXVWDLQWBIQ BBSH DX W RKWWIUHDPKQ GOREBIQYLURQPHQWD
SROLWLYM OOD SVQIQIFUHDYXPEHUVFKRODWWLPLOQIRIHWKLQN
KXPDQ QDWHKOBWLRQWMWEBRZHWEUHDNUWKYWHRKHDUJXH
FRPHWKWHVY SR QVWRIDQUURMWKHPF/DUHQ 'UDZL @DV KGRW RR Q
DQHWKRIFWUBWULIJLQDQHMUIQOYW HU DAFKBBXQUYFLHQ WOV MWW
KRSAMVRJHYLWBQVY]LHR Q® HBMIB/ X VW DL Q BRDQ MW FR/F X V LRXQ
UHODWLRRNEKHOGHOREHVSRQVLE IDDQ®VAMYRPRURADQDJHULDO
LPDJL QDUIMHIDX FBQH W K RFF/D USHJ HV X S SRIV IH\ X D UMGHZPIO O EHLQJ
DQGHO | DRUHWAX EM HEW V HWW KBIH SIRUMF R V\VWHPAMHZKLAHO O
LQWHQWWRKGIB& W H PBRRW P X ODGAKY K RFFD UIR W K$SHQWKURSRFHQH
RYHUORRGGDPHQEMRGROLDNFBPORN FDURNKDWHTXLBHLWLFDO
WUDQVG LV HBIDLUGP BQYK 50 S HAHD U J YWHK B WUHHDAL @ X FK RUH

W K DV@D N LUGHV SR Q V LEE UDHOVD W L REQYE HEVO EHMOD QRQ LQQRFHQW
SUDFWIFIMSHORHOODFDVDW WDNHNYG LI HU H QFIHW WRIIOV. DH G
GHDWIQGDQ@HDGRQLPDJLQDEOHI LWDZL RDDEUHD ®RWHP SLULFDO
H[DPSOWNRAFOLPPWRLSWOROR HQHWRE LI LFDIH\RKR ZV K DWK H
H[LVWLVQK RFFD UHW K HMH O@QHYLWREQFZEWW Q@LPXOWDQHRXV
LJIQRURRPSOMRWLRIGR Q WHEIRROS R ZHQE D O X D WR LARLQ-MW K B WQ V H
DQHWKRFAFWD UHQRWQFRP SD WIL\ERHVKUR S RFRWQLRQMHZDUGVKLS
"KDW VRQ®HHGM VN U D GLEX W XEMHLRW@ QHW K RFFVD H R ZF D @ H
JUDSSOH ZLWK LWV FRUUHVSRQGLQJ DPELYDOHQFHV DQG KD

' H/DYH@AWD 0 3 0 DMAY/RI FDLH 6SHRXOWYH HWIEV IQ P RUH WDQ KXP DQ Z RUBV 9RO
8 Rl 0 IQQHVRVD 3LHW
OFDHQ ' 3 Q D ELR\HQ ZRUB 7RZ DUGV DQ HWIFV R LHSDW 1Q WH $QWURSRAHOH 7KH

$OMURSRAHQH 5 HYIHZ



/HPSRUDORMISB&/O IKFH D OSMKR E O HRPO DFF L G
DQG WKH SUHYHQWLRQ RI 17'V

0 HWHA . WDJK ) XLER 8 QYHMW RI / LYH.SRRO

$ GRVRI PLFURJUPRIPRORDFLRBWLWDBLQWVLGHONFRPPHQWER G
ZRPH@KRDUBODQ QLRUIPD QRWOUHBGNJQDROWHSUHYHQRVLRQ
QHXUBDXOEGH I HFWA/V LOVKIRHW $\KLJIKIBR VR PLFURJUDW V
UHFRPPHQWREBPHFERQVLGMWHHHD WKLJKLVNQFOXGEROHQ@KR
SUHYLRKY/®QL7' DIIHFWHBIJQDDRPHQ@LWXI DPLRLVWRIAY'V
DQBRPHRLWIH.DEHWRW@KRNDRHUWMHGLFLQXHRE\D QWL HSLOHSV
PHGLFLRQBE QWL UHWHRBYE LR D UHHFRP P H QGRREQ V X IOWIKK H L U
GRFWRU DV WKH\ PD\ DOVR QHHG WKH KLJKHU GRVH 1+6
7KLSDSHRQV L GHBD\HWHP SR U DS O/MOE KRYWNVDNEBUDFWLFHV
RIDVVHVWKMLWRNL7' DIIHF®UiIEI Q DINF® D Q D J VDKWL VLNW KWK R U W
DQOGRQUHUPWWHQWSIDR@RB RVH UHVBRRVXUHP ARPSYD U L \DRYEV
WLPHIUDPPHWKHKQ FWRLROR QG H I L QW &BIX E AIHD BW R E HPGW V

VR O X WIKRED S HFW L W LHFRIDIHMWKKHX HV W RRAX\D AR Q Q H F \8 RR/®IV
UHVSRQVBIQH[SODQDWRRRU AIHQ ®DNISRVVLPQIEKRVKHD OLWK
SURPRWMGJHVX®WK QGRDIOQRWRULW LFRDZOYLWKRVH UHVSRQVH
UDWERKDW RUHQW H U H.WWRL[BJO RAWIRZG RVH UH V BIRIDPHZ RUINVK L Q
PRGHUWSLGHP L FDARS X E OKLHFD ORMKE HH Q U L F E HRU LDV @ D O \VQ &

V R F WDIOH RALWWKKSIU R E ORHPL W D PRLLORNY L BEQ L WADF\DHE GHSHRQ
YLWDPWEWD UM LWIR® QHFWRLRWKFD SD FWWD N RQQHF WLAR & M
HQYLURQBIPQWK .DPPLQJD DQ®UJIJXDEGODSDFRLMWHFVENG
GRVHRQHZD\RUWKRWKHWKHSRVVLELDUKMD OMIGLITHUBRWULWLYH
HQYLURQ R MO\ HDRIHHEVEMG RV B O W K RXR®HFHVVDM@IQMW UL FW
QR U P D W/LHYQHV-HQ VW HEIRG/ BU H V H DW/WE @D QL Q Y L W DWRE RIQP.R U H
UHODWAWR B SR U DIDQ ®/H RSIOQ WK SIU R E O R PSVX E CKLHFD ODVKE QV K LV
FDVH WKH SUREOHP RI IRODWH

.DPPLQD + 9MIP LQV DQG WH G .QDP IFV Rl P RBFXOU] DARQ %RFKHP MM SRR DQG
LIOGXVA 1Q %4MAIQ Q6 GH&KDGHHIDQ DQG + . DP P IQID (GV 0 RBFXOU] Q) %4R®RI\
DQG 0 HGIAQH 1 HZ 3WDPWAHY DQG $@DQRHV V  VSS $P WALGDP + DLZ RRG 3LHW
1+6 30QQQ) \RXU SKHIQDQR  KWBV ZZZ QKVXN SUIHJIQDOR W LQU IRUD EDE\ SOQQQU
\ RXUSUHIQDQR

6P W 5 7KH HP HJHQRH R YMBP [QV DV EIR SROAFDOREMIFW GXUQJ : RUT : DU— 6WGHV IQ
+ IMRY DQG 3KIRVRSK\ Rl YREIIFDADQG %4RP HGIFDOBAHQRHV GRL MAKSVE



7KH*RRG$SQWKURSRBBAMW LRQRIKXEUR WV
D IXWXUH YLVLRQ ZRUWK HQJDJLQJ IRU |

$LP 1O * UXQZ DA . DUDIXKH QMMMR 7THKQRBI\

7KHVHFKQRORG Y DPREW KEBID FWQW X UQBR Y D WQRKMHF R QR ®\H Z
OLIHVIVQ@GHRY VXPSBDWR QB Q @\KHJR ZWIKVKHR UGB S X O DRADLYRHD O
FRQWULBMMWKHP HUJH@PMK$IQWKUR SRAHIH QK ROVW : 7KLV
W H LPFD N HWV KSR L @/\K BWK\M U D RIKVX P D@ H F K Q ROOQREIL Y L O L FIDVRLRZQ
EHRXQIBWOPRYYWHBODRBODQBWWK & KIDMW HWH D EHGE U VIRWN
ORQJ WLPHV LQ WKH IXWXUH

8V XD OMK$Q WK UR S R FHK@HI D F W Bl WLGHHUEX GROJ O R BFJQ \DHQVME H D Y \
SUREOHPWHDRVD WK UHWDRV K HX U W KH UV W HR KB P DLQVD Q GQ D W X U H
+RZHYHRWYHUFRPLKHQOWKUR S RFHHPW EHLP SRV V UHJ B U @D
SDWHKHSHQGH QFHHDP S OWKGIHFHVWBWR Y L G HO &KLXFRP@ RVWQ D UW K
ZLWIRRGHQHUILQIRUPDWKRQGIIQIJ&FRQVXPSWRRQYHHGW UJH
LQIUDVW U BRWXHFKQ R (ZRKILARY F® Q W LIQXI D X H CBROLIY B W VEK
KXPDQ LQWHUYHQWLRQ *UXQZDOG

~ @\ SUHVHQ W2 WLBJ&W. HM M WHKKHP HU JHR MHK$Q WK UR S R EW® H
DIRFXRQVFLHQWQ®.HAFKQRORMFENFRQELQQWURBEEHWLWLFDOO
GLVFXRYMW U D W R ILHVOZ LQMKKHH] L V W HSQUARLEDDH® Y R OAYKIREW X U H
H JFRQYLYLBODENWKDWXHWFDSLORD YA@DPBEWWIRERORQL]LQJ
VSDFBQ® HFKQR RSWPILNGFN Y R O X WK HRVK LEFEL QW G U H WKHV
TXHVWERBWKKXPDEWRXEH EOHR U HDAVHR REQ W K URISRIRR R U
ERWKXPDBLYLO L PIVBLIRED W XHIDYL UR QP 8 @ WH W KNHKE R X CEGID

W D U DX@IK X EUIRWUDGLDWWUEZ KL FKR X ® B W L Y\DPL H Q OHB R F L HRAU\
HQJDJHPHQW IRU PDNLQJ WKH ZRUOG D EHWWHU SODFH

* KQZ DG $ 7RZDG D * RRG $QWURSRAHOH 1 DYLIDWQJ WH 9LFRXV &UF®I Rl 7HAKQREJILFDO
3 LRI UHW DQG 8 QOMQGHG &RQVHTXHOAHV -RXUODCRI 5 HVSROVE®I-QQRYDARQ DFFHSWG
© DBIQKRUMWL : XD & HGV + DQGERRN Rl WH $QWURSRFHOH + XP DQV EHVE HHQ + HIVIUH DQG

) XWLH 94-UID 6SUQIHU



%HWZHIOQYLODGWHFKQLFEDWWHRBUYJIDQLF
URERWLFV DV D ODERUDWRU\ IRU K\EULC

1 DVWKDA@H* XIP ELHVI2 LH 8 QiYHMWY 3DUV 1 DQMIH &1 56

7KLS/URSRW[BO RKRZR UJDQRER\E DKWV D G L W QRWRIDE RDE@®D U L H V
EHWZHMY DQI®RQ OLSURGXAK\EUH®WLWKBWFDERQYHQWLRQD
SUHGLPRIGH2X W HVHDM\WMKKGD LV FEH V¥ XPDQLWRWHQW BH®0 HV

2 5 DQDO\KHRZGHYHOR S RIQRMYR E R W REM U R @A WK Q DW XW KD W
UDGLFDIOMHURRXBRQFHSWIQRBRG HOMBIQ W L EWL R WMIL\FVRIW R H. F
HFRV\VWHPQW L REDHER VK DQGDQGHFNHU WKHEHRPLPHWLF
W HF K QR QIRIJLHHWER Q/H[ S H FMAHHU J HEHW D Y LRD@L I HV W RWLR QX
HFRORJ\ ZKHUH DJHQF\ LV

GLVWULEXWHG EHWZHHQ WHFKQLFDO DQG ELRORJLFDO FRPS
7KURXDIQHWK QR JUBISKD E R U D VERIY IHHOR 8 R QIF W X D WRWYL BH G
ELRORYLAVVGIPNVW XIGR ZUH VHD U BKIYU\QRIP HW K RRAREVHUYDWLRC
DQGRFXPHQWIMH\RSRW WHK HVHF D O FP VW B Q MO7& IVDLDHAMH TR D F \
WUDGLWHRWBDR ULBIVKLQH RUJBRDWURO DXVORIQBMKHPVR
HODERUZRDWD UDZRR X ORD O%U D F WR IFKH\W D E LIDW W'H Q MALW MW R V
WUDQVIRUPDWLRQ SURFHVVHV UDWKHU WKDQ IL[HG VWDWHYV
%\PRELOLVKER QFHBWNYX ZR UNQJRIDGE P ER G IHF®R O R JLVH\EZH
ZLGBPRQVVVKREMKHNRIPP X Q LM\LW D BHJ S W K L P HDOVO L (ZQ FWKK H V H
K\EUP® W H U L DUCH.FARLIMD\M] K GOLIH Q EQV KFHR FR Q VW RUWWHAFIKRQQR O R J L H \
7KHVSUDFWIRWW Q\S UBOLOXKRIBB W W H QWO DM L RIOR KW D QJOH G
EHFRPLQJV RI KXPDQV DQG QRQ KXPDQV LQ WKH $QWKURSRF
7KLV UHVHDUFK FRQWULEXWHV WR XQGHUVWDQGLQJ KRZ WK
WHFKQR QRNMUANMNRXQGDPHQWDRRMVREBHODWS RQWMKHFKQLFDO
PDWHULDOLWLHY DQG WKH WHPSRUDOLWLHYV WKH\ LQGXFH



7/TKHLVDSSHDUOULBGURELRWHERORQLRODW\
1DUUDWLYH DQG $QWL FRORQLDO 3URSR

$C{ LvV=LP P HU8/12JH

5HVHDRBKXPDPLFURESRWEWRS UH Y L RRXWHO O RR INVHIB/RADHQR |
WKRHLFUREHWZKK L FKX BR G LKID/® \P EL RMWH.GFD W L K@W&ILS D S S HDW H G
DUHQWKSURFRVGLVDSSHDMMOAMIHU $ W\SLFDGH ELRORIKLVWR U\
IDQGHUFNHU 7KLQDUUDRQEBHVDSSHPUEQR E LLRAUDR X Q GLHG
ELRPHGUFRNMO DNGEQIRWPEHPDMRRFLR HFRWRDIFDI® UPDMM RQV
WKHEDVURUWZR OREBROOHMMGRAQVHUYDRWLWQDWKMBAREDO
OLFUREL&ROVHU YDDWKMH.FURERRWPMP L Q¥ WH @ PHK GUHRL QG

X VW K I)WD U U D \B UBHRWQ Q ROFMV K FMOD FUX FUBRQ KV KD SLSQUDFWLFHV
+DUDZD\ 2XUW D @NOWK R 2W K DWWK LQ/D U U D WW K W/ K H RRINW K H
GLVDSSHPUEQRELRR@ HNGLVFXUNDRYBQ® KLVWRUPBPDDQDU\
&KDNUDEDUWARRORQRD DFRD®/I XVW UDRIGNV HDRUPKFUREERWD
FKDUD FWW K& R{®HIX UD VRURRO R G DOVON WKGW IR OG&Z H DOV RP R |
WKHLRIQVHTXH@BPHYGH UG W@RIKE LY H URIKWP D @R P P X Q L WMKHWL U
KLVWRDQIBWKKLVWRPHFRDQLRPYKBOWHURMXWQF UR E L7RKW D

D U W LIERRGH O X2GMAKV HU LIRHS UR S R\DDLGWIBVE HW H U P MKIFRQ GLW LR QV
QHFHVVRWMKHODER URWRMRQOW \G\D Q J H URXWY U D WY IKYZRUX OXCH D G
VFLHQWBMWWWYEHIITHUBQWL FR®URIAWIDG BAM DWBLNW®WURGXFH
OHVV FDWDVWURSKLF IXWXUHV /LERLURQ

&KDNLDEDWY ' ISHVK 3LRYIQAD IQJ ( XURSH 3RWIRERQIDOY KRXIKVDQG + IMRUFDO LT HHQFH 3UQFHRQ
1- 3UQFHRQ 8 QLYHIMW 3UHW

+DWDZD ' RQQD- 3UP DM 9IMRQV * HQGHU 5DFH DQG 1 DWUH IQ WH : RUT RI 0 RGHWD 6AHQAH 1 HZ
<RWN 5RXWBIGIH

/ DQGHANHU +DQQDK $QUEIRWE 5HVMBQRH DQG WH %4R®J\ Rl +DMRU %RG. DQG 6RAHW QR



)XWXUBRVWKMWXHUFKLSRELIJXLRNVRFLR
WHFKQLRWE UHON QRZOHGQHUDV W U XIFRWX Ut
WKH $SQWKURSRFHQH

0 DVKL@BH/ DILIR® 805 * ($8 "15%( &KUMM * LDP DIAD
805* ($8 "15%(

(QYLURQPWOMALEED® NV %HPHUJHQVKH WRWXBRQWDPLQDWLR
DQBFFXPXO0 RVBIRROM X WEVKWY Y L UR QIPOI@ W Y D O XDKMHHI L F L IRQ F \
SXECBIROLRUFKHPLER®N QD JHP MW R WKFR OO HBY®®RDJ WHUP
VW RURWHD P S CFHR\O O HIFQWB GR K ¥ R V \ V WDHIPW K HALIU | H DIY® O LIWK
QHZ WHFKQLTXHYV
5HO\LRQVRFLRORRFEEBRIONQRZOHIGRHJDVWUWKWRBAXQLFDWLRQ
IRF X VRIQW K¥LV L RQ X W XHIMHE H G GZH.GV K. IQHN € R Z O HLGIIW D VW U X FW X |
DQGVKHRIHQRQSUHV QW FWRFFHRQVHU Y RADVRRID FRPSDULVRQ
EHW ZHMKH U P D(@ %D Q & KRIQ J R LSQUR MRIIF\WWW HUE UD S TXDWK2aTXH
3(352QH:DWHKLFAR X EGGHGLFDWRYGI VKZDWBUXDWQFLURQPHQW\
LQUDQRMVKRERZYLVLRQXW XIWH P WWK HLHV LD Q Gl Y R O X W/IKRIQ U
SUHVHRUWURMHKWHER UD FWLRJH QY LUR QP H B WWD® SR RIQR. B V
VWUXJJOHV
7KHFRPPXQLFDMRLRQ®XM R ZXQFHUW DD Q @IPHE\L. J\X DR XIWW X U H

L Q10O X RMQKFHIV®II U D V W UXIFWEKK ¥ W @VFW/L WK RQIRQ B ODW BRHFKQLFD O
FKRLFHBRWHKHBQNKFHUHGLPWHIRIQBD QD O\ WHFX® LWENVR S
PRUNQRZOHWEH\QFDSV>GLNWHKHOFWR QX W XWGIGE D\ W B FR/QN K H
FDXVRMQYLURQPHQWDGDWYRIOWE WXBOWKURS BIHYMX UHV
DQWKUHDWROOXENPRQPDGIHKHPLFW®&W UP D@ %S UR MHI[FWWH Q G
WKHYHIJD WLYHQP@WB QWLFIEDWHY® O X WLRFGW KHXEVWLWKWLRQ
FKHPLFDQWRQHHO\RQUWD QG DU CLQBW LRSU HV H I DINWDA QR
LQWRFR X\KWO L P B WHQ DI & KWW H IDGRRVE L R G L Y HUKSHIX D W K2 T X H

S UR MHHFDW FIKRHWH Q H ZZDA W R R Q V WINQDRWVE K RBHW R L WLFOF L B Y G
HFRORJLFDOO\ VREHU

YRZNHU* & 6WBUG / BRUAMQJ 7KIQIV 2 XW &OWMLIEDWRQ DQG -W &RQVHTXHQAHV 0 -7 3LHW

YRZNHU* & 0 HP RU SWDPWFHV IO WH VAHQRHV 0 7 SIHW

%DXQ 9 7KH WXI1 Rl P HP RUHV 3@QQQJ KIQGWIKWIQ DQIP DORY REDQNY 6RADOBWWGIHV R

6FAHORH KWBV GRLRU

(GZDWGV 3 1 . QRZ BIGIH LQIDVAKPMUHY IRUWH $QMURSRAHQH 7KH $QWURSRAHQH 5HYIHZ
KWBV GRLRU

* IDQWX & : DDHU-  6DDIDU - ) 7KH SROAFV Rl DOWASDMRQ 2 Q NQRZ IQ) DQG JRYHWQIQJ

HOYLLRQP HQUA XWWUHV ) XVKUHV KW8V GRLRU MXVXUHV

IHZIV 5 $ LBIQ % $ EUH KMRU Rl VSHAP HQ EDQONQJ 6\RUIIH IQWAIMWRQY DQG

DSSTDWRQW6 7R[ [FR®RJIFDO (QMLRQP HQWO  &KHP MM

KW8V GRLRU

5DGQ - . RZDO( &U RSRIMFV ) IR] HQ@H IQDP HWMQJ Z RUB

6\BU 6 / 7KH (WQRIWDSK\ Rl -Q IDWAXPWIH $P HUFDQ %-KDYIRUDOGAHQWAN

KW8V GRLRU



/IRQJ WHUWRUDIHWHFKQRVFDISQBRDFR
VHFEFXULQJ WKH IXWXUH

&DVKDUQD / DQGWUY P &KD® HY/8 QYHMW Rl 7THAKQR®J\
9DBIUH 1 RYHP EHUS QLYHIMWM* XY ( LIGI $ GEHQD <DQHYD

3ROMFQFR GL7RUCR -RODVIKDQ 5 XVIKHU RUG 8 QLYH AWM * XY
(LI

/RQJ W H/WPR UHIHW XIUR D QVLHOGNVRFLHWVFLHQFHWQHUDQ G
ELRGLY HQYGE MV VW DAREQAD WAWRUDVHQ Y HVWPGNHE RV V LERIO L W\
L V R O DRVELNDH FUNRVBA K HVLXUU U R X Q &/IERUIR WW RW IR UE HS U R W H FWRPG
WKHREHLGHQWWYDQREMHRWS 76V W X G\O O R F DUMMRIX WFRWK H
FRQVWUXRAWRRQ WWHWRU DI O LRUR EMHBVB\L Y H DVAR UNMD U W
VFLHQWDMABHH GRWQ X FO DY WHR FLHWLHW YNV L RQW K HX W X U H
$QDO\RIP\DWHULBPKQVRB DIQNE XOWXUPI®QV RRORQJ WWHARPU D J H
FDQ SURYLGH LQVLJKWY DERXW FRQWHPSRUDU\ YLHZV RQ QI
~QVRPHLHOG@XFRVPXVHXPYRQJ WIHWRU R DAD OR QKIL VW RKL FK
SURYLRS$IS/RUWWERQWH VMW KBV QK LAKGHDER XWDWBUHVHUYH
IRWKHKWXDEBZKDWYHHGWRWHARWREGD QR HWLPHGLITHUHQW
GRPDLO®WKIHYHMRQJ WHURPUKDDWP HU JMRBUHHFHQ®E YV SRWRH
WHFKQRG B® O LVEHHD RS PRRQM D P S DHWURQULYRUHRORJLFDO
GLVSRRQ®FOEDVWEBVKH VZDWKHPELWWRBQHY MEXBUROLIHUDWLF
RIQXFOBDRPYKLOHHED QEMUSIURPRWEBVMEKH VWRQVXWKHXUYLYDO
RISOD@®HFWHK/UHDWEH GG P W Bl Q JAHR G DW K AR QUW/X\F W R R®D W D
FHQWILNARWLY EWHIH RS URDQUE R Q WIUER D VG L YEXY LQPIRBHOV
DQG GLJLWDO LQQRYDWLRQ

~QYHVW LOR /L QUURPUPRGW U L\WRWE QD ORMKR 2 XWX DHKD G H
LWWSKHQRPH®@RE WD E 6 VWLAADOR KR 2V KIKK W XUNHK D SEE XL OW
VWUXFWXUHV DQG LQ GLVFRXUVH



7KH (QG RI BROYLQJ

5HQ« 1 IWHQ : DIHQQIH) 8 QYHIMW

7KHWNDS UR E QKX W FAD W HW K ID\U X Q F O FSIR@ O XOWNHKGHD\U EIL WBK $ 6
FKHPLFD@WYVSRQWMFXKDWH[USHUW@® L @ G R O O DEIRIDAZKD W H U
VHFWHROQWVHZKHBDWH®P DA XVIRWROXWERQYWXEE VR E OMBPNWM K H
IRURIFOHD @IDQUIDQ & HFK QR MR KAWL Y R VHWBR QPR E L O LL]JGMK H
SXUVRLAVO HDQO% HOW\DIW® RV K'KK W FXKDWHBARU KR ZHYMRB O YW® H
SUREQRHPQFOHEDQYHWUT X\ WK U IWP S OKD WL J X DHWO H D Q KRJIM L W H
ILJXWDHSR O O X VPL@ORW K AMY D V& B G E RRB Q HF O H DMKED WEXWLUW L HV
W KL H QV K LLVH OVGK HKFHU X BAOL | | L FIORVO GR QN RFOHD QIQGRY ROYLQJ
ZKL®Y DLOWEG KQ R QRIMMGY H2X Q F O WB\QO R GX UW ISHR E O H-R)V
RW KEHRIUGAKHQWRPHWR)$6 SR O @DWHNEKHQ ® IVR O Y LN KBIL P
JRDOWREVF X BM&KMH D QD/Y D L OIRAEIGBK U V XK MU HZ R Q G KBLIR HW K L V
OHDFWHUHSHUWR IBHWF U LZECIWR HR QK H U HQV KBIW WSHAR R K L6 W6
DZDN\URPFWRQWRZDSGNFWDWHWH QMLUGEWRBDDYGQWHQWLRQ\
VHHPWRDYFDUURMBIK LD OHBRQTXLQWRZR QR WD Q R WKRIRIGV
GRQNHHRUW[DPSGHXWWRO % X XK H UFHO H D GSIRQDIO YEWB IBRVF F X U
DORQJYRREWROORZDWH S H UMRKERVW RO Y)®BUREOHPM VHQW
P\ ILUNWW H PDSBHW F U LZEKLEOM O KD S S HLQW KW W HW BVRV KIR R B |
FOHDQ ZDWHU

+HXW ) 0 RO% : KDWYV D* RRG 7TRP DIR* $ &DVH RI 9DXIQJ 1Q 3WDRWEH 9 DXDWRQ 6WGLHY



7TKHDITRUHVWRMULBRVWFRV\VWRBE8RUWXQLV
IRWPLWLIDWOQQBDAK® Q FRHHFRORJWKD® DW "
*"HRSROLRNLFFWVHVW UNCDMWEEHGERQIOLFWL(
YDOXDWLRQV RI HFRV\VWHPYV

1 DWIP D $ EGHQKDI RXU"QWNYMYWWGEH 5 HFKHIRKH SRXUGI
" «YHRSSHP HOW

-Q D QD U W LLF® FIL H Q FHD W X IDLRIDISR | W K IO R E @ OHUHH VW R UD W LR
SRWHQWLIJG VWKDW UDHHRW XE 6DKZUDLEBUBY DL OIREW/H H H
UHVWRUZUWMLRPGRUWBRQWHTXH@FHUYRWDWWPRVS KEIDWIERAPRYDO

H J% DV \M MO $JDLQAMXVFRD O@W DV VLIRWHVW DB RQRRLHMNH QW
SXEOLFDWRB@VDLQWKHDIIRUHVWBDIWURYWFRV\VWHPHYHPHG
GHWULPWEWD®L Y IDIQWYW\PRD UERIYT XHVW BD SRS HO G P D Q
HW O $ QHZHQHUDRILERE R O HYWW W R ISRWLHR@W ISBOQ YD SHU V
L\QRZEHLGXEOLVWBGE LQIDR F R XQKFU L W L BIGVGUHHGEM VD YD Q QDK
VFLHQWKYWMR DXWKRBEHYHSRWH W UNVRJIUDSYHNWHQP H\H U
HWD O 7KDRMR QW URM B UAD\QV BIHY/Q B/Q GHR S R O ISW UNSGI FRVQ Y H V
ZKDB/GHVLUDEDHRHXPDQLRUS D IRALW KR XBKE: KDW\DGHJIJUDGHG
HFRV\VWHFW R KRP'$FFRUGW&XLFRKULWBRBY DU LYW RUAVHVV
GHJUD G IWIERHV W R URDSASLIRRIQV X G DW WHABX\OMR QW ERISD L\G RV K H
HITHRW FLH QGLV EE S Q/IRJHINF L H QWL HGAL V WRDIAAR WHK AW H\Q WD L O
DQG RVKSR VLWL RR) D & VWK HIUQY R OLYQMK 8 H E D WHV RG R L QU K H
FRPPXQLFZWERQFIHR SR OW RRLUFIVV W D W L RUF IUHH@RIAN M/G SW K H
ZD\W @KLFXLIIHUWHQWQRRP X LWURWS LI HUBHDQWIW KZHR U ® B O X H
IRUHV@ RQ | R WHHFRW \V WHPRS\L UL FW& BY SHWE DV HRED FRU SRV
VFLHQWUWIFFEAWH QMR SLQISR® FSHXEOLVMKHERORDEHPRWH
VHQVLQJ MRXUQDOV DQG LQWHUYLHZV ZLWK VFLHQWLVWV L

YDWQ -HDQ) DOFRY <HBIQD ) IQHIRG &@XGH * DIAD ' DQ® 0 RAFRQH 0 DUFH® 5H HQGH ' HYIQ
5RXW &ROQWMDIQMQ0 =RKQHU DQG7KRP DV:  &WRZ WHU 7KH* GREDO7UHH 5 HWRUDARQ 3RWMIQWDO
BSAHQAHB
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7KH 6SWLDO5 HVHDUAK &HOWH DWWH 8 QYHUMW RI / 12 JH IV FHBEUDWQD W

W DQQYHUDU 1O &UHDWG 1Q 6SLULDOKDV GHYHBSHG LQR D
YIELDQW676 FRP P XQW SWDPAAQJ 1XQGDP HOWODQG DSSTHG UHVHDURK
P HWRGR®J IFDOQORYDURQ DOG LOMGMVASTDDY FRQYHWDARQ DARRW WH

VRADOVAHQAHV DQG KXP DQWHY $Q DQQIYHIDU  SLRYIGHY WH RFFDMRQ R
SDXVH DQG WHBPWRQ SDW SUHVHOWDQG IXWUH WLV D P RP HOWRI

UHFR@PWRQ DQG DOWASDARQ VR QI B! RXWDQG HP SKDM] H Z KDWP DALY/
5HP HP EHUQ] ®RNQJ DKHDG DQG FHREWDWQJ Z RIN EHVAWIQ WH JRRG
FRP SDQ. Rl RIHY ZKIEK IV ZK\ 6SILDOL RUDQ] QI D FRQIHHOFH RQ
5DGIDQW) XWUHV 1Q/ 2 JH %HOIXP  RQ 2 AREHU DQG \ RX DUH
LOYIWG R SDUAASDM

7KH WHP H Rl 5DGIDQW) XWUHV 1V DQ LQYMMRQ VR UH BPAWRQ WH | XVXUHV
WDW676 VAKROWY Z LOHOFRXQWU HQIDIH Z MK DQG FRQPHS\WMDA H 1Q WHU
RZ QFRP P XQMHV FRXQMHV DOG VRAHMHN 7KLV 1V Z KHUH WH DP ELYDGIQRH
Rl 5DGDQW) XWUHV DV D WHP H FRP HV IQR S@® WGDQAH P D EH
FDSDAMAQ) DQG GHVAKPWYH IMP D\ FRQORW WH WDQWP DMAMRQ Rl HOHUI
DQG IBZ EXWDOR SHUYDWYH FRQEP IQDARQ $ \P GBI FDQ EH WDGDQWDV
FDQ D QXFODUIMRRSH ( QMXMDVP  IDGIDMV RXVE DUG DQG IV FRQEIIRXV
DQG VR DUH SDWRIHQV + RZ FDQ Z H I1QG WH UJKWOXDQPH VR GHVRUEH WH

GHHS IRRWIG DP ELYDGIQRHY WDWHKDWDRAMU] H RXU FRP SO  SUIHVHQWDQG
Z IQKDSH RXUI XVXUH'

5DGIDQW) XWUHV P DUNV RXU LHXVDOWR ERIOFRQMP SRWDU  DQG | XWWLH
FKD@IQIHV GRZ Q VR D SRRU DOM.ODWYH RI RSWP WP YHWXV SHWIP WP
DOG QYWY VR WION WIRXIK WRXEGIG WIFKQR®JIIEDO HFR®RJLEDO DOG
SROAFDA XVUHV



