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( TIOHMZ JPOJ[FE $B ) XFBLFS OFVUSBM NFUBMT

, OFVUSBM NFUBMT NPMFDVMBS CBOETBQQFBS

. 5J0 OFVUSBM NFUBMT|

3/ $/ $) OFVUSBM NFUBMT
4 ; JSDPOJVNPYJEF OFVUSBM NFUBMT

5BCMF 4QFDUSBM DMBTTJWDBUJPO PG TUBST

4QFDUSBM 5ZIQF 0 # " ' (

Te <,>

5BCMF &VFDUJWF 5FNQFSBUVSF

#BTJD 1SPQFSUJFT PG UIF 4VO

'SPNUIFQSFWIJPVT TFDUJPO JU XBTBMSFBEZ
PG UIF4VOJT

M =1:99 10°LH

BTBGVODUJPO PG TC

NFOUJPOFE UIBU UIF

5P WOEJU ,FQMFSYTUIJSE-BXDBOCFBQQMJFEJGUIFEJTUBODF
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XIF@FE50 10° LN JT UIF &BSUI 49 EJZIRBBOWIF QFSJPE PG SFWPMVU
UIF &BSUI BSPVEUWFNB/TOT PG UIM&BISRINBOE PG UIF 4VO *O UIJT D
XF DBO BTTWNRKUNBW IFSFAGRM, s Mo BOE XJUI UIJT XF WOE UIF NBT
J)BOTMNFJFS

*GUIFEJTUBODF "6 BOEUIFBOHVMBS EJBNFUFSPGUIF4VOBSF
R =6:96 10°N

5BLJOHJOUP BDDPVOU UIBUUIF TJ[FPGUIF4VOJT TNBMMFS UIBO
TFFJUDBOCFGPVOE XJUIUIF SBUJPPGJUT EJBNFUFSBOEUIJT EJ

XIFSFJTUIFBOHVMBS EJBMFWFSJORBBEUBONIBTT BOE SBEJVT PG Ul
BSFLOPXO UIFNFBOEFOTJUZDBOCFGPVOE

=1:4H BN
_FHSBWJUBUJPOBM BDDFMFSBUJPO JTHJWFO CZ

GM

Rz = 274N Sl

g:
XIF&SFITUIFHSBWJUBUJPOBM DPOTUBOU _FMVNJOPTJUZBOE FVF

L =3:83 10°°8 Te =5778,

4USVDUVSFPGUIF4VO BOE &OFSHZ5SBOTQPSU

F4VOJT DPNQPTFE NBJOMZ PG )ZESPHFO BQQSPYJNBUFMZ P
QSPYJNBUFMZ BOEIBTB  TNBMM QSPQPSUJPO PGSIHFBONZ FMFENF
4V O

*U JT FTUJNBUSFESBBUIBIFVO IBT BO BQQSPYJNBUF EJBNFUFS PG
NBYJNVNEFOTJUZPE& UIBUBTNBMNPTU PGUIF4VOYTNBTTJTDF
PG JUT WPMVNF _FUFNQFSBUVSFJO UIJT SFHJPOJT BSPVOE
OVDMFJ GVTF UPHFUIFS UP HFOFSBUF )FMJVN OVDMFJ JO B QSPUF
FFOFSHZ SFMFBTFE QHSITE®RBPGHNBN UMPTU JO UIJT SFBDUJPO
UISPVHBBERNBUJWFB; POGF PG BQQSPYJIJNBUFMZ LN XIFSF UIF |
IBT ESPQQFE UP BQQSPYJIJNBUFMZ , BOE WIFOWHRB DPROOVFDU.
'POFYUFOET UP UIF TVSGBDF RGPUIFTAMESEMBRRSJIF B MBZFS TFW
LJMPNFUFST XJEF BOE SFQSFTFOUTUIF CPVOEBSZ CFUXFFO UIF B

_FUFNQFSBUVSFPGUIFQIPUPTQIFSFESPQTUPBSPVOE , BUJU"
UFNQFSBUVSF XIFSFJUKPHIGPNPHOQUEE®XISRBNBTRIFSFJT DPNQPTF
PGHBTFTUIBUTQBO BSPVOE UIPVTBOET PG LIMPNFUFST XJEF XIF
BCPVU , EVF UP UIF NFDIBOJDBM EJTTJQBUJPO QSPDFTT XIJ
NBUJDBMMZ UPXBSET UIF PVUTJEF PG UIF4VO *UJT B SFHJPO XIF



$IBQUFS _F4VOBOEJUT"DUJWJUZ

'JHVSF %JBHSBN PG UIF TPMBS TUSVDUVSF TIPXJOH UIF MBZF ¢
BUNPTQIFSFPGUIF4VO 5BLBCWOE ¥E BWHEE(B S WMMDLIVFF

QSPNJOFODFT UIBU IBWF IJHI EFOTJUZ BOE MPX UFNQFSBUVSFTL
41PSUEVSBUJPOFYQMPTIWF FWFOMBTSERYOBRQPR A FIOFSB QEENDIBDWY U
PSWMBNFOUTBOE XBSFTDPOTUJUVUFBDUJWF SFHIJPOT BSFBT X

"CPWF UIF DISPNPTEBIECGFIUIRPIFBFHIPOIMPNFUFST UIJDL XIFSF U
QFSBUVSF SJTFTBHBJOUPBSPVOE $PSP@EIDUSIHBDHATRT BT U I
QFSBUVSFT PG VQ UP , BUBO FMFWBUJPO PG BCPVU BO
LIMPNFUFSTJOUP UIFJOUFSQMBOFUBSZ NFEJVN XIFSFUIFTPMB
EFFQJOUPUIFTPMBS TZTUFN

SF"DUJWF 4VO

AVOTQPUT
%JTDPWFSZ PG TVOTQPUT

4PMBS TQPUT DBO CF PCTFSWFE XJUIUIF OBLFEFZF TBGFMZ VTJC
JOBTIPSUQFSJPEPGUJIJNFBOE QSFGFSBCMZ XIFOJUJT PO UIF IP
SBEJBUJPOJTMFTTJOUFOTFEVFUPUIFGBDUUIBUUIFQBUIUIBU
TQIFSFJT HSFBUFS BOEJUT JOUFOTJUZ EFDSFBTFT _JT XBT WST|
XIP TUVEJFEUIF4VOJOUIJT XBZGPS BSPVOE ZFBST "UUIF CF
TVOTQPUT XFSFPCTFSWFE GPS UIFWSTU UJNF XJUIBUFMFTDPQF
QFPQMF (BMJMFP (BMJMFJ *UBMZ +PIBOO (PMETNJE )PMMBOE
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_PNBT )BSSJPU &0OHMBOE _FWSTUQPTUPOUIJTUPQJID XBTCZ (
4VOTIPVME IBWF B SPUBUJPO EVF UP UIF NPWFNFOU PG TVOTQPUT
+FTVJU IFJOJUIJBMMZ UIPVHIUUIBUIJTUFMFTDPQFIBETPNFEFGHF
OPUQVCMJTIJU PQFOMZ TJODF IJT FDDMFTJBTUJDBM TVQFSJPST
4DIFJOFS BOOPVODFEIJTEJTDPWFSZJOUISFFBOPOZNPVT MFRFS
IFSFQMJFEJO UISFFMFRFSTJO UIBUIFIBEEJTDPWFSFE UIFTF
PGEJTDVTTIJPOCFUXFFOUIFUXP /POFUIFMFTTUIFPCTFSWBUJPC
UIFWFSZWSTU POFVTJOHBUFMFTDPQF NBEF PO %FDFNCFS
OPUXJEFMZ LOPXO GPSBMNPTUUXPDFOUVSJFT

"OFS UIFQVCMJDBUJPO PG 4DIFJOFS UIFSF XBT OP HSFBU JOUFS
CFDBVTF GSPN Upr B QFSJPE.BGAHEMNF .UOPRONBISFIE JO
XIJDIUIFSFXBTBHSFBUSFEVDUJPOJOUIFBQQFBSBODFPGTVOTC
UIFTPMBS TVSGBDF

-BUFS XPVME DPNF BOPUIFSHSFBUEJTDPWFSZCZ 4DIXBCF (FSNB
TDPQFUP TFBSDI GPS QMBOFUT DMPTF UP UIFPSCJUPG .FSDVSZ

QFBSBODFT PG TVOTQPUT GPS ZFBST OPUJOHBQFSJPEJDJUZ P
IFQVCMITIFEPOUIFBWFSBHF ZFBB@MEN P EBSI BQUFS TVOTQPUT

(FOFSBM DIBSBDUFSJTUJDT

4VOTQPUTBSFUIFPMEFTU EFUFDUFE NBOJGFTUBUJPO PG TPMBS
TVSGBDFUIBUIBWFBTUSPOHNBHOFUJDWFMEPGBCPVU 5 UIBU
BWFSBHFWFMEJOUIFQIPUPTQIFSF _FTFMPPLEBSLCFDBVTFUIF:
UPUIFJSTVSSPVOEJOHTBTBSFTVMUPGUIFBDUJPOPGUIFNBHOF
SFEVDFT UIF NPWFNFOU BOE UFNQFSBUVSF PG UIBRM8E NB *UT E
XJUIBUFNQFSBUVSFPGBQQSPYIJNBUFMZ , XIJMF BSPVOE FYJ°
DBMIMFFEEVNCXXSBI B UFNQFSBUVSF PG BQQSPYJNBUFMZ , AVOTQF
QFOVNCSB BSHFSFEBIRNFESP + .$IBQUFS

4AVOTQPUT BQQFBS JOHSPVQT BOE HFOFSBMMZ JO UXP IFMJPHSB(
PSTPVUIFSOIFNJTQIFSF UIFJSBWFSBHF MBUJUVEF WBMVF CFJO
GSPNUIFNJE MBUJUVEFTPGUIFIFNJTQIFSFUPXBSETUIFFRVBUPS
EFQFOET PO UIFTPMBS DZDMF ZFBST

4VOTQPUT BSF VOJRVF CVUUIFZBSF TIJNJMBS JO TJ[F BOE TUSVD
WFMEUIFZDBOCFDMBTTIJWFEBT

60JQPMBIOHMF TQPU PSBDPNQBDU HSPVQ PG TPABWMXRBUI TQBDJ
HSBQIJDT *OUIFDBTFPG QFOVNCSB UIFTFQBSBUJPOJT NFBTVS
VNCSBBOEUIFDMPTFTUFEHFPGBQFOVNCSBPGBOPUIFSDPOUJF

#JQPMBP PS NPSF TQPUT B MBSHP HERWSBE WP SFTQBDF JT GP SN
UIFNJEEMFPGUIFDMVTUFS CZEJWJEJOHJUJOUP UXP EJVFSFOU ¢
UIJT DBUFHPSZ UIFSF NVTU CF B°NIJSPIW UNFTNFBIRSEQ BRO PG
AVOTQPU $MBTTJWDBUJPO

4VOTQPU .BHOFUJD 'JFME

"T NFOUJPOFE BCPWF TVOTQPUT HFOFSBMMZ BQQFBS JO NBHOF
QPMBSJUZPGUIFNBJOTQPUJOQPTIJUIJPOWBSIJFTFWFSZ ZFBST)
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'JHVSF (SPVQPGTVOTQPUT _FJINBHFTIPXTJOUIFVQQFS SJHI
WJIJTJCMF XIJUFMJHIU JOUIFNJEEMFBHSPVQPGTVOTQPUTDPO
MPXFS MFODPSOFSBCMBDLDJSDMFSFQSFTFOUJOHUIFTIJ[FPG U
GSPN40)0 &4"BOKFOO®FUI3 'JHVSF

UIJTJT LOPXO BT )BMFYT -BX &WFSZ ZFBST ZPV DBO TFF BO JOV
NBHOFUJD WFMET PG UIFTF SFHIJPOT UIFO ZPV DBO EFWOF B ZFE

AVOTQPUBMTP BQQFBS BT VQXBSE XVY UVCFT JOUFSTFDUJOH XJ
JOEVDUJPOJOUIFVNCSBJT 5BOEJOUIFQFOVNCSBJUJT 5 *(
JTBQQSPYIJNBUFMZ WFSUJDBM QFSQFOEJDVMBS UP UIFTPMBS T\
JODSFBTFT BT JUBQQSPBDIFT UIF QFOVNCSB )BMF BMTP PCTFS)
B NBHOFUJD EJQPMF W KEJPDG SEWWSTFT FBDI TPMBS NBHOFUJD D
NBKPSJUZ PG UIFNBHOFUJD WFME JO UIF QIPUPTQIFSF PVUTJEF T
NBHOFUJD FMFNFOUT XJUINBHOFUJD JOUFOTJUJFTPGBSPVOE

'SPNTVOTQPUT JUJTPOMZQPTTIJICMFUPPCTFSWFUIFTVSGBDF P
BDPNNPO RVFTUJPO XIFOBOBMZ[JOHUIFNJT SFMBUFE UP UIF JOL
WFME JO UIFTFBSFBT BOEIPXJUWBSJFTEFQFOEJOH PO JUT EFQ
UIFTINQMFTU NPEFMTJT UIBU PG B NPOPMJUIJD XPXDPMVNO 'JS
JOTJEFUIF XPXUVCFJTOFHMJHIJCMF DPNQBSBCMF UP UIF NBHOFL
UIFHSBWJUBUJPOBM GPSDFJT OPU SFMFWBOU JO PCUBJOJOH B N
WFMEJO QPMBS DZMJOESJDBM DPPSEJOBUFT XJUIPVUUBLJOH JOI

1 d @
a2 %@

_VFT B=0 BOEBBE=0JTLOPXO UIFO
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@F

_FTVSSPVOEJOH QIPUPTQIFSF XIFSF UIF XPXUVCFJT TVCNFSHF
XJUIIFBP@JU_FCPVOEBSZDPOEJUJPOTRzZ XIFEPX BSF

é 1@ & _
re @

2

B i
20" P(2)

_FSFGPSFzZ XIFQUIF WFME JT BQQSPYJNBUBMZ FFSIJ§PBOBM UIBU J
XIFD!1 UIFWFME CFDPNFTBYEBSUJIBZBM UIBUJT

"MUIPVHI UIJT NPEFM FYQMBJOT UIF PSJFOUBUJPO JUIBT QSPCM
TJODF UIF EJVFSFODF JO SBEJBUFE FOFSHZ CFUXFFO UIF TQPU B
UPTQIFSF IBT B EJVFSFODF PG B GBDUPS PG XI1IJDIJT MFTT UIBO
DPOWFDUJPOJOUIFTQPUJTJOIJCIJUFE _JTTVHHFTUTUIBU UIFSH
USBOTQPSUBOEUIBUUIF WFME)BICVMERIFSIBRUBBNQMFY

4VOTQPUTBOE UIF .BHOFUJD $ZDMF

*UJTBMSFBEZ LOPXO GSPN QSFWJPVT TFDUJPOT UIBU UIF BNPVC
PWFS B QFSJPEPG ZFBST KVTUBTTPMBS BDUJWJUZJT SFMBUFE
$PSSFTQPOEJOHMZ UIF/VNCFSPG4VOTQPUT XBTJOUSPEVDFE BT

R = k(10g+ f)

XIFQFIT UIF OVNCFS PG TYQUNGRWNESFS PTG TKOT@BPLPSBEDUJPO
GBDUPS EFQFOEJOH PO UIFJOTUSVNFOU XJUI XIJIR RIFITF NFBTVS
HJWFO JONPOUITUPBWPJE FVFDUT PRFRIMBBS\WFUBNGCFS BO B\ D D(
)BOTMNFJFSIBQUFS

"DUJWF 3FHJPOT

"DUJWF 3FHJPOT DPSSFTQPOE UP MPDBMJ[FE BSFBT PG UIF 4VO X|
GBDVMBF XBSFTBOE QSPNJOFODFTPDDVS BNPOHPUIFS QIFOPNF
UIF TUBS "NPOH UIF NPTU FWJIEF KB P ORI BFFSEIFOPEOFIJWFO BSFB
PG DPODFOUSBUFE NBHOFUJD WFME UIFSF BSF UXP [POFT XJUI BQ
NBHOFUJD XVY CVU XJUI PQQPTJUF QPMBSJUJFT _FTFBSF UIF DIE
UIJT XPSL TP IFSFBOFS FBDI UJNF XF SFGFS UP BDUJWF SFHJPOT
DPSSFTQPOE UP UIF CAEEMBS "AQIRVFCBFTH J P O

"DUJWF SFHIPOTBSF GPSNFEBU TJUFT XIFSFUIFSFBSF NBHOFUJIL
UIF (SFFLMFRFSPONFSHBIJOH GSPN UIF QIPUPTQIFSFJOUP UIF TPMB ¢

"MMUIFTF NBHOFUJD MPPQT FYIJCJUNBHOFUJD WFME MJOFT F
UIFVOQQFSTPMBS BUNPTQIFSJID MBMBEFITW B OB CBTHBQRKYYFBIP O
DISPNPTQIFSF OFBS TV®RRWPQHI OFBTSFDIFIPO [POF CFUXFFO UIF QI
BOEUIF NBHOFUJD MPPQT *OPOFPGUIFGPPUQPJOUTPGUIFTP
UPXBSETUIFPVUTJEFPGUIF4VO QPTJUIJWFQPMBSJUZ BOEJO UI!
PGUIF4VO OFHBUJWFQPMBSJUZ "UJUTNBYJNVNFYQBOTJPO B
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SFMFBTFE UIFBDUJWFSFHJPOTIBWFBCPVUGPVSPSEFSTPG NBH!
XVY BOE EV.YBEJ®PO 4PMBS "DUJWF 3FHJPO

'"JHVSF 7JTIJCMF .BHOFUJD -PPQT *NBHF UBSBOTG SRR @ BFHI'BG
"OE $PSPOBM ,£FVOOQWREEBS

&WPMVUJPO PG "DUIJWF #JQPMBS 3FHJPOT

"DDPSEJOH UP TFWFSBDMISOKNW F SUIFBUIPDATT PG FNFSHFODF PG B
SFHIJPO UBLFT B GSBDUJPO PG UJNF DPNQBSFE UP JUT MIGFUJNF
BTTPDIJBUFE XJUIUIFEFWFMPQNFOUPGBOFNFSHIJOHXPXSFHJPO
'JSTU UIFCJQPMBS SFHIJPO EPFT OPUBQQFBS UP BVFDU UIF OFB €
BOEDISPNPTQIFSF _FGPSNFEGBDVMBFPGPQQPTIJUF QPMBSJUZ
IPVS PG NBOJGFTUBUJPO UIFTFQBSBUJPO SBUJPPG UIFGPPUQPJ
UP WBMVFT CFUXFFO BOE LN TJOUIFOFYU IPVST _FFYQB
DPOUJOVFT TMPXMZ GPS UIF GPMMPXJOH EBZT /FX NBHOFUJD XV
SFHIPOT XJUIPQQPTJUF QPMBSJUJFTUIBU IBWF KVTU FNFSHFE PS¢

*OJUJBMMZ UIFTF SFHIPOT PG FNFSHFOU CJQPMBS XVY NBZ IBWF
BOFS POF EBZ UIFZBTTVNF B aDPIFSFOU&4 SPUBUJPO PG XIBU DBO
SFHIJPOFTUBCMJTIJOHJUTFMG BMNPTU QBSBMMFM UP UIF 4VOYT |

-BSHFBDUJWFSFHIJPOTBSFNBEFVQPGWBSJIPVT&'3TUIBUBQQFB
BGFXEBZT %VSJOHUIJTQSPDFTTUIFQPMBSJUZEJTUSJCVUJPOJ
BMIJHOFE CVUVTVBMMZ UIF &'3TFNFSHF BOEBSF MPDBUFE JO TV
BMMUIF XPXIBTBSJTFO BSFHIJPODBOCFBQQSFDJBUFE TINQMF (

*OHFOFSBM UIF &'3TBQQFBS BT JOUSVEFST TJODFJUIBT CFFO T
UIFTF SFHIJPOT OPVQXBSEDVSSFOUTPGQMBTNBQSFDFEFECZ UI
QIFOPNFOPO TVHHFTUT UIF GPMMPXJOH CFIBWJPS CFUXFFO BO FN
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BSPVOEJU "QSPHSFTTIWFXPXMPPQESBXTQMBTNBBSPVOEJU _
JOTUBCIJMJUZ TVDIUIBUUIF XPXMPPQBOEUIFVQESBOTBSFFOUS
BCPVUUIF TBNF UJNF _F NPWFNFOU PG UIF XPXUVCFT BTTPDJBU
UIFEJWFSHFOU QMBTNB XPX CFDBVTFJO POFQBSUPGUIF SFHJIP(
MPDBM QMBTNB XPXBOE JOBOPUIFS SFHIJPOBHBJOTUJU _FEZOE
UIBUUIFZBSFOPUEJSFDUMZBTTPDJBUFE XJUIDPOWFDUJWF XPX"
GPVOE XJUIJOUIFFNFSHFOU XPXMPPQT

'JHVSF &NFSHJOH XPX SFHIP®OMJOCF BPBOMESUBHFBBME TUBHFT
XJOH D EBZ MBOF®FHOUFS *NBHFT UBLFO GSPN ) ;JSJO #JH #
UPSYSEJO 4PMBS "DUJWF 3FHJPO 'JHVSF
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"TOFX XVY DPOUJOVFT UP FNFSHFJO UIF BDUJWF SFHIJPO QPSFT
BOE XIJMM NFSHFJOUP MBSHFS TQPUT XIJDIJIJNQMJFT UIBU UIF XV*
NFBOXIJMF FNFSHJOH XVY WMBNFOUT DBO CF PCTFSWFE $PNNP
UIF NJEEMF PG UIF YPMEY XVY TP UIBU JOPOMZ TPNF QBSUT PG Ul
4VCTFRVFOUMZ UIFEJTUBODF CFUXFFO UIFTQPUT PG PQQPTJIUF
UP JODSFBTF "O FYBNQMF PG UIF HSPXUI PG BO BDUZWF SFHJPO |
DPNQBSJOHJIJNBHFT B BOE C XJUl D UIFMBRFSUBLFOPOFEBZ

_FOFYUQIBTFIJOUIFEFWFMPQNFOUPGBOBDUJWFSFHJPOJTUIF £
PGUIFCIQPMFT XJUIUIFWFMETJOUIFFOWJSPONHARBXTIPXIJDI JU |
FYBNQMFPGBOBDUIJWFSFHIJPOBOEUIFBTTPDJBUFENBHOFUJD W
POUIFNBHOFUJD WFMENBQBSFTIPXOJO XIJUF QPTJUJWF BOEC
TIPXOJOHSBZ "DPNQBDUCJQPMFDBOCFTFFOPOUIFSJHIUPGDF
BOEBXIJUFNBQPOUIFSIJIHIU _FDPSPOBMJNBHF SJHIU TIPXT UIE
DPOOFDU UP FBDIPUIFS BT XPVMECF FYQFDUFE GSPN BO FNFSHF
DBOBMTP TFFPVUHPIJOHDPOOFDUJPOTPGUIFCIQPMF XJUIUIF T\
GPSNFECZUIFDPOOFDUJPO SFDPOOFDUJPO PG UMSEJQPMBS SFt

'JHVSF $PBMJIJHOFE JNBHFT PG QIPUPTQIFSJD NBHOFUJD WFME
JOBOBDUJWF SFHJPO UIBU IBT SFDPOOFDUFE XJUIJUT TVSSPVOE
/"4" &44PMBS BOE )FMJPTQ 409 0 DVOSHFS WABPWPBSYZ"DUJWF 3FHJPO 'J
VSF

"DUIJWF SFHIJPOT XIFSHMBETBEREUITVOVMMBIT HFOFSBMMZ PDDVS BSF
BOE LNJOTJ[F BOEIBWFBMJGFUJNFPGPOFPSUXPNPOUIT

_FZBMTPIBWFVOJRVFQSPQFSUJFTBTTPDJBUFE XJUIUIFTPMBSD
BUUIF NJOJNVN PG UIFTPMBS DZDMF FWFO OPUBQQFBSJOH XIJI
PGBQQFBSBODFWBSJFTCZBGBDUPSPG JOQIBTF XJUIUIFTPMB
SFHBSEMFTT PG XIFUIFSJUJTBUUIFNBYJIJNVNPSUIFNJOJNVN UIF
BDUJWF SFHIJPOT BEG OPWIBVFDUFE

4PMBS '"MBSFT

"TPMBS XBSFJTEFWOFEBTBTVEEFO SBQJEBOEJOUFOTFFYQMPT
JMMVNJOBUJPOJOBDPNQMFYBDUJWFSFHJPO XJUIWBSJPVT XBW
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EVFUPUIFGBDU UIBUBO BDDVNVMBUJPO PG NBHOFUJD FOFSHZ J
JTUIFO SFMFBTFE _FTF FOFSHZ SRR FBHTBSF SERUXTFEFG NBHOJU\
JOUJNFJIJOUFSWBMT CFUXFFO Upr TFDPOET JOBTNBMM BSFE
NPSFUIBO PGUIFTPMBSEJTL _FXBSFTBSFIPRFSUIBOUIF FO\
PO TPNFPDDBTJPOTUIFZDBO MPTF CBMBODF BOE FWFO SFBDI B I.
DPSFJOBTIPSUQFSIJPEPGUINF _FZFNJUJOBSBOHF PG SBEJBL
VMUSBWIJPMFU &BFZTBOEZGBSUIDMF FNJTTJPO *O XIJUF MJHIU
XBSFTDBOCFWJTJCMF

'JHVSF '"MBSF JO &67 _JTJIJNBHF TIPXT UIBU SBEJBUJPO JT FNJ
NFSPVT NBHOFUJD WM BN FEBWBO TNBHOBBLEFOHIP O "OE $PSPOBM &Y
,FOOFUI 3 "JHVSF

_FWSTUPCTFSWBUJPOPGBTPMBS XBSFXBTNBEFJO XIJUFMJHIUC
BOE 3JDIBSE )PEHTPO JO _JTFNJTTJPOPSIJHJOBUFE JO B TNBM
QFSTJTUFE GPS B GFX NJOVUFT -BUFS XIFO UIF 4VO XBT BMSFBE
MJOFT JO UIF DISPNPTQIFSF NPSF SFQPSUT PG UIF PCTFSWBUJP(
UIFJSHSFBUDPNQMFYJUZ XFSFHFOFSBUFE

*OUIF MBUF T JUXBTQPTTICMFUPPCTFSWF XBSFTJOIBSE 9 S
FSHZ HSFBUFS UIBO LF7 XIJDIBMMPXFE- & 1FUFSTPOEJTDP)
EVSJOHB XBSF -BUFS EFWFMPQNFOU JONJDSPXBWFBOE 9 SBZ F|
UIFTF FNJRFEQBSUJDMFT DPOUBJOFEB TJHOJWDBOU GSBDUJPO F
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BSPVOE *O UIF BBXZITTGBPWYIGFBWZ OVDMFJ FYDJUFE CZ .F7
EJTDPWFSFE XIJDINBEFJUQPTTIJCMFUPEFUFDUJPOJD BDDFMFS
TPO9 SBZOF7 TIPXFEUIBUUIFFOFSHZPGUIFXBSFTIFBUTUIFQMB
UP UFNQFSBUVSFT CEUXFF B NBRFS PG NJOVUFT TPNF MPPQT PG B
CFDPNFCSJHIUJO TPO 9 SBZFNJ#FORO ISERIQUWRSIF DPSPOB

(FOFSBMMZ XBSFT PDDVS JOBSFBTBCPWF UIF QIPUPTQIFSF XIF
NBYIJNVN UIF NBYBNVNFZ VTVBMMZ BQQFBS BCPWF TVOTQPUT PS
XIJMF NBHOFUJD XVYFTPGPQQPTIJUF QPMBSJUZ FNFSHF 1SPHSF’
UIFOFVUSBM MJOFTPGUIFQIPUPTQIFSF XIFSFSFHIJPOTPGEJVFS
MIJOFTBSFDPOOFDUFE CZ UIF BSJTPGBWSEIF VAFRRRBET UNRPTTIBQFT PG
MPPQT GPSNFE CZ UIF GPPUQPJOUT PO FBDI TJEF PG UIF OFVUSBI
UIFOFVUSBM MJOF PG NBHOFUJD QPMBSJUZ XIFSFJUIBT CFFO NP”
NPWFNFOUTBUCPUITJEFT *ORVJFU SFHIJPOT PG UIF4VO UIF NP
UIFMINJUT PG TVQFBRYBONFNMBSIBRNNMS

1IBTFTPGTPMBS RBSFT
"UZQJDBM MBSHF XBSF IBFROBFFSNBQORSBTFT

®&lSF BSPSPOBM QMBTNB JO UIF XBSF SFHJPO IFBUT VQ TMPXM.
SBZT BOE &67 )PXFWFS TPNFUJNFT OPO UIFSNBM FNJTTJPOT
EJVFSFOU [POFTJOUIFGPMMPXJOH QIBTFT

@NQVMTIWRAMIBBHF OVNCFS PG FGFIS¥ FBIOPD FRINPWIS\PFOTIPO T XJ U
UIFTBNFBNPVOUPGFOFSHZBSFBDDFMFSBUFE XIFONPTUPG
SFMFBTFE _FBQQFBSBODFPG GPPUQPJOUTJIOUIFDISPNPTQI
SBZT -JLFXJTF TPNFIJHI FOFSHZQBSUJDMFTBSFUSBQQFE X
"OFS UIJT QIBTF FNBOBROASINBM TPO 9 SBZT SFBDI UIF NBYJN
UIFFOFSHZ JT SFMFBTFE XJUI MFTT QPXFS NBOJGFTUJOH JUT
EJTUSJCVUJPO

&MBTI1IBORIJT QIBTF UIFSBQJEJODSFBTFJO UIMAODOEUI PG UIF
TUPQT *UNPTUMZ DPJODJEFT XJUIUIFINQVMTIWF QIBTF

&%FDBZ1IBTB DPSPOBM QMBTNB SFUVSOTUPJUTPSJHJOBM TUI
XIFSFNBHOFUJD SFDPOWHVSBUJPOTDPOUJOVFUP PDDVS QM
DPOUJOVFBDDFMFSBUJOH QBSUJDMFTDBVTJOHJOUFSQMBOF

$SMBTTIJQDBUJPO PG TPMBS RBSFT

_FSFBSFEJVFSFOUUZQFT PBXBSNFDMBBEQUWBBUJIPO

e0QuUJDBM $MBTTJWDBUJPO _FDMBTTFT VTFE BSF 4 X1
BSFBJO XIJDIUIF XBSFJOUIFTPMBSEJTLJTJODMVEFE *U SFG
JONIJMMIPOUITPGBTPMBS IFNJTQIFSF

®4P0O9 3BZ$MBTTIJWDBUJPO _JTDMBTTIJWDBUJPOIBTCFFO EP(
6TIOHUIFJOUFOTJUZFNJTTIJPOQFBLPOBMPHBSJUINJD TDI

"DDPSEJOHUPUIJTUBCMF B# XBSBNBT BI@GSET REBEXDMBTT MFT
UuiIBO$ DBO POMZ CF EFUFDUFE EVSJOH UIF TPMBS NJOJNVN Q
FYDFFEDMBTT9 JOJOUFOTJUZ UIFTFBSFDMBTTIJWFE BT 9 {
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'JHVSF ADIFNFPGUIFJOUFOTIJUZPG #BE®FT BUHEVEBFSFOU XBWHF
*NQPSUBOU $SMBTTP G BPINDB S IFNJTQIFSF

4 "<
6 "<
6 "<
6 "<
">

5BCMF OQUJDBM DMBTTIJWDBUVMNG TESBECMP G XBSFT

&$MBTTIJWDBUJPO JOUPJNQVMTIJIWF BOEHSBEVBM %VF UP UIF |
PGBUJNFTDBMFDMBTTJWDBUJPO

-POH EVSBUJPO XBSFTBSFSFMBUFEUPDPSPOBMNBTT FKFDU.
EVSBUJPO XBSFTIBWFBMTP CFFOPCTFSWFE UP DBVTF FKFDU
JOBTJOHMFBDUJWF SFHIJPO XIJMF$.&TDBOTQSFBEPVUPWEE
MJOFTJO $.&T BSFPQFOJO FSVQUJIJWF FWFOUT UIFO UIFZ DMF
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4PO 9 SBZDMBTT 1FBLJOIQPXFS PG JO
UIF SBOHF PG 2 IXVY 8N
#
$
9
5BCMF 4P0 9 3BZT DMBTTJW PDBQWDR O FAIFISENAVFG XBSFT

IPVST QSPWJEJOH B MPOH SFMFBTF PG FOFSHZ UIBU JT DIBSE
XBSFT _FO BUUIFJOUFSTFDUJPO PG UIF OFXMZ GPSNFE MP|
QBSBMMFM BSDTDBOCFPCTFSWFE BU)

.BHOFUJD SFDPOOFDUJPO PG MPPQT DBO HFOFSBUF FWFOUT L
QVMTJIWF XBSFT PG UPE+PHSECG B PBEMVBALZPRYQBOE PWEN BO BSFB PG
JO) UIFSFGPSFUIFEJVFSFODFCFUXFFOFSVQUJWFBOE JNQVN
PSEFSPGJOUFOTJUZ

&e3BEJP #VSTU 3BEJPCVSTUTBSFPCTFSWFEBU XBWFMFOHUIT C
DMBTTIJWDBUJPO XBT EFWFMPQFE CZ'SFODIBOE "VTUSBMJBO
DBO CF PCTFSWZAFEBINJDIFQBEEUBNMNESBN JOXXBYDTUMFSFMBUFE UP
UIJNF BOEYPEOYUTFUIF GSFRVFODZ 4JODF UIF GSFRVFODZ WBSJF
JUJT QPTTIJCMF UP TUVEZ UIF FWPMVUJPO PG XBSFT BOE UIF]J

DPSPOB
5ZQF $POWOFE | &SVQUJIJWF
3BEJP #VSTU R ( ¥k *7
4PO 9 3BZ %VSEUJPO > |
$.& 4]
*OUFSQMBOFUBSZ T|PDLT 4]
&EWFOUT :FKFBsS S
5BCMF 3BEJPDMBTTIJWDBUJPEOTMNRFAS8 @MMBS '"MBSFT

5ZQF ***BOE7CVSTUBSFDIBSBDUFSJTUJD PGJIJNQVMTJIWF XBS
EFWFMPQFE XBSFT _FZBSFBMTPBTTPDJBUFE XJUIUIF BDDFN
MJOFTUPXBSETUIFDPSPOB 5ZQF***FYQMPTIJPOTHFOFSBMM.:
NBZPSNBZOPUIBWF XBSFT *UJTSFMBUFEUP TVQSBUIFSNJD
PVUPGUIFDPSPOB _FEZOBNJD TQFDUSVNPGUIJTUZQFJT DI
IJHIBOE MPX GSFRVFODJFTBTUIFCFBNFYDJUFTQMBTNBBU M
DPSPOB 5ZQF *** CVSTUBSF SFMBUFE UP XBSFT

5ZQF**BOE*7CVSTUBSFBTTPDJBUFE XJUIFSVQUJIJWF XBSFT 5
XIJDINBZCFEVFUPTIPDLXBWFNPWJOHUISPVHIUIFDPSPOB X
LNT FTFUZQFTPGCVSTUBSFUIFSFTVMUPG QMBTNB SBEJB
IZESPEZOBNJD TIPDLT UIBU QSPQBHBUF UISPVHI UIF DPSPOB
BSFBTTPDJBUFE XJUITPNF XBSF PG XI1JDI B8 PAMMBBIUFE UP
BOE PGUIJTUZQFBSFBTTPDJBUFE XJUI $.&T 5ZQF *7T BS
PG NBHOFUJD SFDPOOFDUJPOJO $.&T
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4PMBS .BHOFUJD 'IJFME

.BHOFUJD 'JFME BOE 4PMBS $ZDMF

.PTUQIFOPNFOBJOUIFTPMBS BUNPTQIFSFBSFSFMBUFE UP UIF NI
JOUP NVDI NPSF DPNQMFY TUSVDUVSFT UIBU DPWFS B XJEF SBOH|
TQIFSF DIBOHJOHTZTUFNBUJDBMMB QMUOFS IBRREFSTP MBS WIED M F
NJOJNVN QPJOU PG UIFDZDMF XFBL NBHOFUJD WFMET BQQFBS X.
DPODFOUSBUJPOTPGNBHOFUJDWFMEBSFOPUFWJEFOU _FMBSF
IBTBTINIJMBSJUZUPBCBSNBHOFU XIFSFUIFQPTJUJWF BOE OFHE
UIFBYJTPG SPUBUJPO JOBEEJUJPOUPHFOFSBUJOHB MBSHF TDE
BSFPSHBOJ[FEJOBO FOWFMPQJOH XBZGSPNQPTQWPMPREEBNM FHB L
UZQF DPOWHVSBUJPO

'JHVSF _F4VO UBLFOBU VMUSBWIJPMFU XBWFMF&MUI XJUI UI
USFNF6MUSBWJIPMFU *NBHD ORMBHMTFMPDFQF F&FNITTIPO CZJSPO BL
TPMBSDPSPOBBUUFNQFSBUVSFTBCPWFPOFNJIJMMIJPO $FMTJVTE
BUUIFNJOJNVNPGUIFTPMBSDZDMF XIJMFPOUIFSJHIUBUJUTNB
TFFOUIFTUSPOHUSBQQFEWFME QBRFSOPGBOFBTU XFTUUPSPJ
HFOFSBMMZ XIFSF BDUJWF SFHIJIPOTBOE TVOTQPUTBSF GPSNFE
&4" /"4"$IBQMJO 'JHVSF

'SPNUIFTFDPOWHVSBUJPOTUIFBDUJWFSFHIJPOTCFHJOUPBQQFI
TFMWFTBUMPXFS MBUJUVEFT UIFOBOFSBCPVU UP ZFBSTUIFO
TUSPOH NBHOFUJD XVY SFBDIUIFJS NBYJNVN BOENPTUBSF MPDB
FRVBUPS BECPMIOE UIF FRVBUPS 'SPNUIFTFPCTFSWBUJPOT UIF!
JO XIJDIUIFDPOWHVSBUJPOT BSF OP MPOHFS BSSBOHFE BDDPSE.
OPSUI TPVUI QPTJUJPO CVU JOTUFBE UIF NBHOFUJD WFME MJO
UPSPOEBWHVSBUJPO

*UJTBMTPCFMIJFWFE UIBU UIFNBHOFUJD WFME JO UIF DPOWFDUJ
UP UIF QSPDFTT PG SPUBUJPO _F WFME JT SFEVDFE JO TNBMM D¢
TUSFOHUI PG UIF NBHOFUJD WFME BT UIF EFOTJUZ PG WFME MJOF
TUSPOH FOPVHIUP HFOFSBUF SFBDUJPOT JO UIF TPMBS QMBTNB
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BOEUIFWFMEUVCFTCFDPNFMJHIUFSDPNQBSFEUPUIFJSTVSSPV
JOTUBCIJMJUJFTBOEUIVTUP SJTFBCPWFUIJT [POF 8IFOUIJTIBQ

_FWBSJBUJPO JO UIF OVNCFS PG TQPUT BOE TPMBS BDUJWF SFH.
UIF TPMBS DZDMF CVU UIFTF JO UVSO DIBOHF JO QPMBSJUZ _JT
SFWFSTFT UIFOUIFCBS PG NBHOFU UIBU XFJOJUJBMMZ DPOTJEF!
OPSUICFDPNFTTPVUIBOEWIDFWFSTB _JTQSPDFTTPDDVST XIFC
HFOFSBUFECZUIFUPSPJEBM WFME BSFBU UIFISNBYJNVNBQQFB!

% 4PMBS .BHOFUJD 'IJFMEBOE JUT 5PQPMPHZ

7BRVFSP + .$IBQUFS _FSFBSFUXP NBJODPNQPOFOUT UP UIF |
XVY GSPNUIFTPMBSTVSGBDF EFQFOEJOHSMPUFENBHOFUJD WFME
$.' XIIJDIDPNQSJTFT9 3BZ 6MUSBWJIJPMFUO@PE& .BIHOE MFDX'BWW KM F
0.’ PG XIJDIUIF4PMBS 8JOE )FMJPTQIFSF )JHI &0OFSHZ 1BSUJDNM
'JFMEBOE (BMBDUJD $PTNJD 3BZTBSFDIBSBDUFSJTUJD _FTFUXP
FUBSZBUNPTQIFSFT

B_FNBHOFUJD XVYPGBDUJWF SFHIJIPOTJTDIBSBDUFSJ[FECZDN
UlBUEPNJOBUFWBSJBUJPOTPGUIFUPUBMJSSBEJBODF BOE U
TPMBS TQFDUSVN 9 SBZT BOE 6MUSBWJPMFU .PTU PG UIF S
MBZFSTPDDVSJOUIFTF SFHIJPOT

C-BSHF TDBMF NBHOFUJD SFHIJPOTIBWFPQFO NBHOFUJD WFME
NFEJVN _FTFHFOFSBUFBDPOUJOVPVTPVUXBSE XPXDPNQPTI
BTQSPUPOT OFVUSPOTBOE IFMJVAPMBGEMB®EPMB S NBGPXO B
OFUIJDWFMEPGUIFPQFO SFHJPO 0."' JTGSP[FOJOUPUIJT XJO
.BHOFUJD 'JFME *.' _JTQSPEVDFTBMBSHF TDBEMBMNBHOFUJD
TQIFSHJIDI SFBDIFTBMM TJUFTJOUIFTPMBS TZTUFN

(BMBDUJD $PT¥ID BBEFDPNQPTFEPGIJHIFOFSHZQBSUJDMFT |
FOFSHIJFT CFUXFFO (F7 _FTFBSFHFOFSBUFEPVUTJEF UIFT
&BSUI DPOUJOVPVTMZ GSPN EJVFSFOU EJSFDUJPOT #PUI UIF
PG ($3T EFQFOE PO UIF TUSFOHUI PG UIF )FMJPTQIFSF CFJOL
XFBLFS

*O'JHVSBIFUXPUPQPMPHIFTDBOCFEJTUJOHVITIFE B "DUJWF S
WFMEBSFPCTFSWFEJOUIFCSJHIUSFHIJPOT XIJMF C PQFONBHO
JOUFSQMBOFUBSZ NFEJVNBSFTFFOJO UIF EBSL SFHJPOT

4Q0BDF 8FBUIFS

*OUIJT TFDUJPO XF XIJMM TFFIPX UIF4VOJT JOWPMWFE JO TQBD!
RVFODFT PO &BSUI

SF4VOBTUIFNBJO TPVSDFPG TQBDF XFBUIFS

7TPMLFS #PUINFIBQUFS _F4VOJT UIF NBJO TPVSDF PG FOFSHZ J(
BOE PG TQBDF XFBUIFS "T XF IBWF TFFO UIF NBJO GPSNT PG FOI
BSF XBSFT DPSPOBM NBTT FKFDUJPOT FWFOUT PG TPMBS FOFSHt
EFUFSNJOFDPOEJUJPOTJOUIFJOUFSQMBOFUBSZNFEJVNBOEHF
TPMBS DZDMF
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