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Abstract

Influential sets are sets of observations that have considerable impact on econo-
metric results. In this paper, we present a disciplined and insightful method for
assessing the sensitivity of regression-based inference to influential sets. We ex-
plore algorithmic approaches to identify influential sets, discuss interpretation,
and assess the sensitivity of earlier studies to these sets. We apply our method to
established results in development economics, and show that results are driven
by small influential sets. Identifying and analyzing these sets can reveal potential
omitted variable bias, unobserved heterogeneity, a lack of external validity, and

technical limitations of the methodological approach used.
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1 Introduction

Econometric methods are an important instrument of scientific discovery, and are vital
for the design of evidence-based policy. By approximating real-world phenomena, they
provide us with empirical insights, allow us to test theories, and facilitate prediction.
The sensitivity of these methods to modeling assumptions is a long-standing and active
subject of research. The econometric literature tends to focus on sensitivity along the
horizontal dimension of the data, which is related to the functional form of model
specifications. Examples go back to extreme bounds analysis (Leamer, 1983, 1985), and
include model averaging (Steel, 2020), elaborate research designs (Angrist and Pischke,
2010), and randomization (Athey and Imbens, 2017). The sensitivity of inference to
certain sets of observations, i.e., the vertical dimension of the data, however, has received
less attention in the modern econometric literature.

In this paper, we investigate the sensitivity of regression-based results to influential
sets of observations. It is well-known that individual influential observations can drive
the results of regression analysis (Cook, 1979). Influential sets may be substantially
more impactful, but have not received much attention in the literature due to their
inherent computational complexity. The empirical and theoretical analysis of these
sets is intractable in most of the relevant cases, and approximate methods need to be
used to identify them and assess their impact. Approximations, however, are prone to
underestimate the impacts of influential sets due to two phenomena — joint influence
and masking. Consider, for instance, the influence of sets of observations on the positive
slope of the regression line presented in Figure 1. The three observations on the top
right, marked ‘a’, are clearly influential, especially when considered as a set (see the top
right panel). After removing them, the positive slope is driven by the observations on
the center right, marked ‘b’. This influential set, however, is masked — we only uncover
its influence after accounting for set ‘a” (see the bottom panels of Figure 1). These two
phenomena affect the precision and accuracy of approximate methods for assessing
influential sets of observations.

The main contribution of this paper is a disciplined and insightful method to analyze
influential sets in linear regression models, and to assess the sensitivity of inferential
results to them. We focus on sets that are influential with respect to a particular quantity
of interest, such as the size or significance of a coefficient. This way, we narrow down
candidate sets to ones that (1) are immediately relevant to the question at hand, (2)
allow for insightful interpretation, and (3) can be identified reliably. Our sensitivity
check works by first identifying influential sets that overturn specific inferential results

of interest, such as a positive sign or a significance threshold. Then, we analyze the



*ObVFOUJBM4FUT JO -JOFBS 3FHSFTTJPO

'JHVSFObVFOUJBM TFUT JO B VOJWBSJBUF SFHSFTT

60JWBSJBUF SFHSFTTJPO XJUIUXPTFUTPGPCTFSWBUJPOTUIBUBSFJObVFOUJBM PO UIFQPTJ
BOENBTLJOH *OUIFUPQ SJHIUQBOFM XFDBOTFFUIBUSFNPWJOHBOZNFNCFSPGBKPJOU
PUIFS NFNCFST *OUIFCPUUPN SPX XFDBOTFFUIFFEFDUT PG NBTLJOH "GUFS SFNPWJOH TF

BOEUIFJObVFODF PG TFUQCrJTVONBTLFE "GUFSBDDPVOUJOHGPSUIFJObVFOUJBM TFU NBSL
OFHBUJWF



,VTDIOJH ;FOT $SFTQP $VBSFTNB

JEFOUJaFEJObVFOUJBM TFUT BOEJOWFTUJHBUF UIF DIBSBDUF
UuilBu ulJTBOBMZTJT DBO QSPWJEFJOTJHIUGVM TVNNBSZ TUE
JOUFSFTU BOEDBOJOGPSNVTBCPVUPNJUUFEWBSJBCMF C.
MBDLPG FYUFSOBM WBMJEJUZ BOEUFDIOJDBM MIJNJUBUJPOT

SPINQMFNFOUPVS BQQSPBDI XFFYQMPSFUISFFDPNQVUBU.
UPJEFOUJGZBOEBDDPVOU GPSJObVFOUJBMTFUT "MM UISF
UP VTF BOE CBMBODF BDDVSBDZ BOE QSFDJTJPO BHBJOTU D
aSTUBMHPSJUIN SFMJFT PO UIFGVMM TBNQMF JObVFODF PG
JEFOUJaDBUJPO PG TFUT BOE UIF FTUJNBUJPO PG UIFJS JODb
DPNQVUF CVUDPNFTBUUIFQSIJDF PG BDDVSBDZ BOE QSFDJ
BDDPVOU GPS KPJOUJObVFODFBOE NBTLJOH 5IF TFDPOE BM
TFUTJOUIFTBNF XBZ CVUDPNQVUFTUIFJObVFODF PG BHJWF
GPMMPXJOHBCJOBSZTFBSDIQBUUFSO 5IJTNBLFTJUFYUSFNF
BMMPXTJUUPBDDPVOU GPS KPJOUJObVFODF CVUOPUNBTLJC
DPODFSOT XJUI KPJOU JObVFODF BOE NBTLJOH CZBEBQUJWF
51JT XBZ KPJOU JObVFODFJT BDDPVOUFE GPS BOE NBTLFEP
JNQSPWJOHUIFBDDVSBDZBOE QSFDJTJPO

8F JOWFTUJHBUF UIFJNQBDUT PG JObVFOUJBM TFUT BOE U
SJUINTJOJEFOUJGZIJOHUIFNVTJOHBO JMMVTUSBUJWF FYBNC(
EFNPOTUSBUFUIFQSBDUJDBM SFMFWBODF BOE XJEFBQQMJIL
FTUBCMJTIFE SFTVMUT JO UIFaFMEPG EFWFMPQNFOU FDPOPN
FEFDUPG SVHHFEHFPHSBQIZPOJODAENGEQBESERYBBBAD "GSJD
UIFEFWFMPQNFOUJNQBDURGBUOF 3J6HFPB®ZTNBMM JObVFOUJ
SIFBOBMZTIJTPGUIFTFTFUT TVHHFTUT UIFFYJTUFODFPGDP
MIJNJUBUJPOTPGUIFEBUBFNQMPZFE *OB MBSHF TDBMF BQQ
/IVOO BOE 8BOUDIFLR@bVFOUJBM TFUTBSFDPODFOUSBUFE J
JOEJDBUJOHIFUFSPHFOFJUZJO UIF FEFDUTDPOTJEFSFE 5FL
uBMWBSJBCMF FTUJNBUFTJTJMMVTUSBUFE JOBOBQQMJDBL
%SPMMFS OWFSBMM XF aOE UIBU JObVFOUJBM TFUT BSF QSF
DSVDJBMJOTJHIUT JO QSBDUJDF

OvsSsBOBMZTJTCVIJMETPOBMPOHIJTUPSZPGTUVEJFTPOUIF!
BOEPVUMIJFSTJOUIFTUBUJTUJDBM™BOWEIBD PBRPNRBSUSBE D QB D F&l
CVIMEVQPOUIFOPUJPOPGJObVFODBPPHPJOBOEBD E U P BWUFNDPET
GvobuJBO®BM FUBMXIJDI XFHFOFSBMJ[FUPTFUT PG PCTFS
BSFNBOZBQQSPBDIFTUPJEFOUJGZBOEBDDPVOUGPS TIJOHI

4FF GPS FYYHBPNQMF#FMTMFZ FUBBNQFM FUBM)BOTFO BOE 4BSHFOU
J)VCFES JVCFS BOE 3PODIFURNISPOOB FUBMPVTTFFVX BOE -FSPZ
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$IBUUFSKFFBOE \BES B SFWJFX BOEBOVNCFSPGVTFGVM SF1
FEDJFOUDPNQVWWPWOFFFUBYMMIQTUIBU XFCVIME VQPO EJSF
*OMIOFBS SFHSFTTJPO TIJOHMFJObVFOUJBM PCTFSWBUJPO
MINJUFE JOJNQ@BDU NPTU FYJTUJOH BQQSPBDIFT UP BTTFTT
UIFTFBSFPGBIPMJTUJD OBUVSF UISPPODM¥EWMTNWFE FUBUWI -
BOEBQQSPBDIFT MJLF XJOTPSJ[JOHPS USJNNJOH 5IFJN
PCTFSWBUJPOT IPXFWFS JTNPTUMZTIJEFTUFQQFE CZ UIF MJL
8IFOTFOTJUIJWJUZUPTVCTFUTPGUIFEBUBJTTVTQFDUFE Ul
QSPBDIUPDPSSFDUGPSUIFJS JObVFODF JWCSRCB/A B BHFEGILS IFFTUTULF
-FXJTFUBM 3PCVTU FTUIJNBUPST TVDIBT. FTUIJNBUPST BC
VQUPBCSFBLEPXO QPJOU SFTJTUBOUUPBOVNCFSPGBSCJ
/IPOFUIFMFTT SPCVTUFTUJNBUJPOJT SBSFMZVTFEJO QSBDUJEL
OPUFE GPSJGTDUBOPBIOOMVEFUIFFMVTIWFOPUJPOPGSPCVT
DPOUBNJOBUJPO UIFMPTTPGJOGPSNBUJPO BOEUIF MBSHFM
FUFST XIJDIDBO IBWF TJ[FBCMF R&ZFDRIOWPSBUIF SFAXMMUNPE QSP
JOUIJTDPOUSJICVUIPOJT EJSFDUMZ SFMFWBOU UP B SFTVMU
CFZPOEUIFJObVFODF GVODUJPO BOEJTCPUIIJHIMZJOGPSNB
.PSFPWFS XFTIPXUIBUUIFUZQFTPGTFOTIJUJWIUZVODPWEF:
JObVFOUJBM TFUT DBO EJEFSDPOTJEFSBCMZ JO QSBDUJDF
"OJNQPSUBOUBOEXJEFMZVTFEBQQSPBDIUIBUBDDPVOUT GF
SFTBNQMJOHNFUIPET TVDISBAIHA6 EPEUWTULIER+BDLEGCIEB
BOESJCTIJSBGPISDSPTT WBNDBBEBBRXE $PPRIFTFNFUIPET CVIME
VQPO UIFVTF PG SBOEPNTBNQMFT PG UIFEBUB UP QSPEVDF |
VTFE GPS NPEFM TFMFDUJPO BOE UP RVBOUJGZ UIF PWFSBMN
ovsS BQQSPBDIJT SFMBUFEUPUIFTFNFUIPETUPUIFFYUFOU U
TVCTBNQMF UIBU SFQSFTFOUT UIF XPSTU DBTF TDFOBSJP JO
JOGFSFOUJBM SFTVMU PG JOUFSFTU "OPUIFS BQQSPBDI JO
EFUFDUJOH PVUMJFST "TPQQPTFEUPJObVFOUJBM PCTFSWBU
UIBUJT UIFZEP OPUSFMZPOBOFYQMJDJUJObVFODF GVOD
DPOTJEFSBCMZ BOE NBLFT VOTVQFSWJTFE DMVTUFSJOH N
EFBMJOH XJUIPVUMJFST JO SFHSFEDENEOBROBBMBEE NBEF F H
BOE3PVTTFFVXIPUXFMM BOE 4MBUF
"OJNQPSUBOU TUSBOEPG UIFMJUFSBUVSF GPDVTFT PO JEF
UIQMF JObVFOUJBM PCTFSWBUJPOT PS NPSF DPODSFUFMZ I
#FMTMFZ FUBWMIFTF BQQSPBDIFTBSFPGUFOCBTFE PO UIF JOE

"gNPOJUPSJOHr BIBYXSIPBDBBFSIPMI FU BBO QBSUMZBMMFWJBUF UIF MBTL
.PEFM BWFSBHJOHNFUIPETDBOBMTPCFVTFEUPBTTFTREEBEB TFOTJUJIJW.
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PCTESWBUJPOTGPSUIFGVMM TBNQMF " OP UBKIWE FSSFIDAOU
FUBM XIPBQQSPYJNBUFUIFJObVFODFPGBTFUPGPCTFSW
JOEJWJEVBM JObVFODFTUIBUBSFDPNQVUFEIFTY® HBEMPOFBS B
POUIFPUIFSIBOE FNQMPZTUIFJObVFODFNBUSJYBTBIFV
TEFUT 8FBEEUPUIJT MJUESBUVSF CZRVBOUJGZJOH UIF JNQB|
JOH DPOUSJCVUFUXP TUSBJHIUGPSXBSE BMHPSJUINT UIBU |
BDDVSBDZ JTTVFT BOE TIPXIPXUP HBJOEFFQFS JOTJHIUT GS|
OVS QSFGFSSFE BEBQUJWFBMHPSJUINJT DMPBEMZ SFMBUFE
BOFBEJBOE 4JNPOP&XIP JUFSBUJWFMZ TQMJU UIF TBNQMF UP JE
PVUMJFST
#Z BQQMZJOHPVSBQQSPBDIUP JEFOUJGZBOEBTTFTTJODVF
NJOPS BEEJUJPOBM JOTJHIUTUP UIFBQQMJFE FDPOPNFUSJD
EJEFSFOUJBM FEFDU PG SVHHFEOFTTJO "GSJDBBT B EFUFSNJ
X1JDI JT DPOTJEFSFE B NFEJBUPS GPS UIF /\WQBBOP GWHE TM|
NBZ CFB TUBUJTUJDBM BSUJGBDU #Z DPOUSBTU XF aOE U]
NJTUSVTU JO NPEFSO EBZ8FTUFSO"GSJDB XIJDIXBT TVCKED!L
UP CEFDPOTJEFSBCMZ MBSHFS UIBO Q 8PW BB\OTMZ LI A 81 UU
PVS aOEJOHT FNQIBTJ[FUIF MPOHTUBOEJOH OFFE GPS NPSF .
EBUB TFFDPNCF 8F T TIPXUIBUTVNNBSJFTCBTFEPO JObVFOL
CFBOJNQPSUBOUBEEJUJPO UP UIF SFHSFTTJPO TUBUJTUJDT
aOE UIBUJOTUSVNFOUBM WBSJBCMF SFHSFTTJPO JT QBSUJD
4JNVMBUJPO SFTVMUT QSFTFOUFE JO UIF"QQFOEJY TIPX DF
UIBO GPS PSEJOBSZ MFBTU TRVBSFT FWFO XJUI TUSPOH JOT
NFOUT UIF aOERO®IA PG XIP EPDVNFOUT IJHI TVTDFQUJCJIJMJUZP
WBSJBCMF SFHSFTTJPO UP MEWFSBHF *O BEEJUJPO XF EPD)
BDSPTT DPVOUSJFTJT OPU QBSUJDVMBSMZ TFOTJUJWE UP JObD
"QQFOEJY
5/F SFNBJOEFS PG UIJT QBQFS JT TUSVDU\WSFETRIBG RINMPRXTF
UIFPSFUJDBM GSBNFXPSL 8F QSFTFOUBOE JMMVTUSBUF UIF BN
BOEBTTFTT JObVFOUJBM*TFURDOMFBENPOTUSBUF UIF BOBM.
JObVFOUJBMTFUTCZSFWJTJUJOHFTUBCMJTIFEFNQJSJDBM SF
EJTDVTTUIFJOUFSQSFUBUJPO PG TFOTJUJWJUZ UP JObVFOUJE
BQQMJFE FYBNQMFT*OCIEPDXFAP ODMVEF "MM DPEFT BOE EBL
UIJT QBQFS BSF BWBBUBGBRE POINWDBM NBUFSIJBMJT QSPWJEFE

SIF SFQPTIJMPBZXBULNYMZG HTR SP NSKQZJIFODMMEBYBMM TDSJQUT EB
BBQBDLBHF XJUIUIFBQQSPBDIFTEFTDSIJCFEIJGCGRIMPBERB® GHFFN BQIHOE JY
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SIFPSFUJDBM GSBNFXPSL

8F TUBSUCZQSPWJEJOH UIFBOBMZUJDBM GSBNFXPSL VQPO >
TFUJEFOUJaDBUJPO BMHPSJUINT 8F EFaOF JObVFOUJBM TF
NBTLJOHJOUIJTTFUUJOH BOEQSPWJEFUIF MJOLUP QPQVMBS
JObVFOUJBM TFUT PG TJOHMFPCTFSWBUJPOT

*ObVFOUJBM TFUT

$POTJEFS UIFMJOFBS SFHSFTTJPO NPEFM
Z= 9 + "

XIFSEJT BIO 1 WFDUPS DPOUBJOJOH PCTFSWBUJPOY PIG UIF EF
B P NBUSJYPXBYOMBOBUPSZ WBBJBOWBPIUPS PG DPFEDJIFOL
CFFTUIJNBUFRE BOH WFDUPS PG FSSPS UFSNT XJUI[FSP NFBO
DPWBSJBODF RBEBOPUR UPETFSWBUJPAB GPEY, B&®% 5I1F
EFMFUJPO PG BORCTIFEDRWBBUFE XJUIB TVCTDSJIQUZ,QVBSFOU
UIFEFQFOEFOU WFDUPS XJUIPVUPCTFSWBUJPO
"TFUPGPCTFSWBEFROFEBTBOPO FNQUZTVCTFUPGUIFTFU
J B S=fsis2Z\ [L;N]g 8F VTF UIF TIPS FIBNOEUP EFOPUF B GSBDU.
2[011PGUIFEBUB BOEJOEJDBUFUIFDBSEJOBMJUJZMG BTFUVT
5IFFNQUZ TFUJT EFEDPOBEFCIZAU PG BMM TRUTEE DBSEJOBMJUZ
8F BSFJOUFSFTUFEJO UIFJNQBDUPG SFNPWJOH JObVFOU.
TPNFRVBOUJUZPGJOUFSFTUUPUIFFDPOPNFWIOVIBOMUJIBWMUT P
JGJIJUTPNJIJTTIPOIBT B MBEXSHG6 DYWQARBO POUP NPTU PUIFSTFUT P
SIFIJNQBDUPG SFNPWJOHBTFUJT NFBTVSFE XJUITPNF HFOFE
PGBOEPGUITFBOEBUIBUBSFDPNQBSFE *O PVBEIF/YSBGR3MF GSF
JOTUBODF XF XFSFJOUFSFTUFEJO IPXUIFPNJTTJPO PG TFU
QPTJUIJWF FTUIJNBUFPGUIFTMPQF DPFEDIJFOU 'PSUIJT QVSQ

1

(9)= 95 9%s) 9 Ze);
(S:?;)= TIH@) (S);

XIFSFXFXIMMTVQQSFTT Ul FBEFE B OFEEFRO@®E-VRAAE WBBMEVWT F U I F
TIPSUIBHE (S) GPS TINQMJIDJUZ

5P TVNNBSJ[FUIF TFOTXRUGWDVZ ROQQUIRBM JObVKQAQDIBM TFL
XFEFaOFBTUIFTNBMMFTU TFU XIPTFPNJTTJPO BDISBFWFT B T
GPSNBMJ[FUIJT TFU CZ &A8BTU E B ¥OIZO0}HOB VAXOJIDIIBBWDTFROWFT U I F
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NBYJNBM JObVFODFGPSBHJWFO TJ[FPGUIFPNJUUFETFU BT

S = BSH NBY):
S2[S]
8F DBO UIFO GPSNBMMZ EFaOF UIF NSO JN\NBM S©BEF D U JIBAMUT
UBSHFU JNQBDU PBTDGPWMMP X T

S =Sgsunib US)

OOF SFMFWBOU FYBNQMFJTUIF NJOJNBMJObVFOUJBM TFU U
TMPQRERBUSKIIJDIDBO CFBDIJFWFEOZ TFUUJOH

"GUFS PCUBJOJOHB NJOJNBM JObVFOUJBM TFU XFBSF JOUF
MVUFUFSNTBOE SFMBUJWFUPUIFGVMM TBNQMF TJ[F BOE U
J)PXFWFS DPODMVTIWFMZJEFOUJGZJOHTVDIBTFUJTDPNQVUB
OFFE UP FWHJVP\&BLQFPUFOUJBM TFUT *OTUFBE XFSFMZPOBQQSI
UIFNPTUUSJWJBM TFUUJOHT 5PBTTFTTUIF RVBMJUZPG UIF
UXPDPODFQUT SFMBUFEUP QPUFOUJBM TPVSDFT PG FSSPS

'JSTU XFEFaOF UIRKPFRJUJPOMWMIXODBEQQFOT XIFOBTFUPG PC
UJPOTJT KPJOUMZ NPSFJObVFOUJBM UIBO JUT NFNCFST XPVM
JObVFODF PG BO PCHHRABMB O RIOF TilP S #B(Offy;?) " KPJOUMZ
JObVFOWIBMUBERaFTj, GPSSBMMBOE OPO BNQUZASIFJObVFODF PG
BOZ NFNICFKEDSFBTFT TVCTUBOUJBMMZBGUFS UIF SFNPWBM PG |
JOUIFUPQ SIHHYG®®S UIF KPJOUMZ JObVFOUJBM TFU gBr +PJ(
DIBMMFOHF GPSBQQSPYJIJNBUJPOT XIJDISFMZPOBTTFTTJO!
TFUT

4FDPOE XF BEBAQBAOHJIF QIFOPNFOPO XIFSF NFNCFST PG B
JObVFOUSBBMBFFOPU JEFOUJaFE CZ BIF FIITJNEOPRFBP® O DBO C
PCTFSWFEJO UIF CPAIHMSESNPS PSP GFU qCrJT NBTLFE CZ qBr XIFO D
TFUTPGTIJ[FGPVSBOEBCPWF .BTLJOHBéFDUTUIFBDDVSBDZ
DBO RVBOUJGZJUTTFWFSJUZWIJBUIFEJEFSFODFJO JObVFODI
TFUT PSUIFDBSEJOBMJUZPGUIFTFUEJEFSFODF

$PNQVUJOHJObVFODF FTUJNBUFT

SIFTUBUJTUJDT MJUFSBUVSFJT SJDIJOSFTVMUTGPSJEFOUJGZ
PCTFSWBUJXBUUFESKFF BOE BES B SFWJFX &éFDUJWFMZ BOE
NFBTVSJOH JObVFODFJTDFOUSBMUP UIJT QVSTVJU BOE UIFSF
TUBUJTUJDT TFSWJOH UIJT QVSQPTF 'PSRPZUNFBODESFT U
UIFMFWFSBHF UIF EJBHPOBM FMF ) E®U®IP GIU BFSFI BUWBUBNMY
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FMFNFOUT OOFOPUBCMFFYBNQMFEJSFDUMZ NFBT\WEFT UIF J
UIFO0O-4 FTUIJNBBREGFPBBO CFFYQSFTTFEBT

_ _ (99 *xl%

i=  (?) (fig)—l—hi,
XIFSEFBOKE BSFUIFSFTJEVBM BOE MFWFSBBHF REGMN TEOFPW B LRNPEX
uJJuz UBSNE&EEFEFCA#FMTMFZ FUBGBDIJMJUBUFT UIF RVJDL FWBM
JOEJWIJEVBM JObVFODFPGBMMPCTFSWBUJPOT 4JNJMBS SF
TQIFSJDBM WBSJBODFT DPFeEBFMOWMIFUBOEBBOBE BIBPIUBHF
MFBTUTRVBSFT 4-41FVMVMJINBUNVNIDI DPOWFOJFOU GPSNT UPHEF
FEDIJFOUVQEBUJOH GPSNVMBF G(FE{%QE,)YBNCGQB/EFJI\HJPUFB\MEB:IWVBDIPN
UBUJPOPGUIFJOBPXFWPBE EVFUPUIFDPNCJOBUPSJBM DPNQMI
NJOJNBMJObVFOUJBMTFUHFOFSBMMZ SEFNBJOTJOTVSNPVOUB
BSFOFFEFE

"MHPSJUINTUPBTTFTT JObVFOUJBM TFU"

*OUIJTTFDUJPO XF GPSNBMJ[FUISFFTINQMFBMHPSJUINT GP
FOUJBMTFUTBOEUIFJSJObVFODF #FGPSF XFJOUSPEVDF UIFB
UIFJS CFIBWJPS GPS PMEVEYBIFQBFUBMHPSJUIN FYIBWST UMW MZ
VTFTUIFGVMM TBNQMFJObVFODFPGJOEJWJEVBM PCTFSWB
DIFBQUPDPNQVUF CVUTVEFSTJOUFSNT PG BDDYESBOUBFH QS|
JObVFOUJBM TFUTJO UIFTBNF XBZ CVUDPNQVUFTUIFJS JObV
BDDPVOU GPS KPJOUJObVFODF GPS MJUUMF PWFSVFBE B51F M
TINQMFBEBQUJWF QSPDFEVSF GPSJEFOUJGZJOH JObVFOUJBI
BDDVSBDZBU TMJHIUMZ JODSFBTFEDPNQVUBUJPOBMDPTU -BT
DFSOTBOEUIFVTFPGBQQSPYJNBUJPOT GPS UIFJEFOUJaDBUJ
TFUT

"OJMMVTUSBUJPO

8FIMMVTUSBUF UIFQFSGPSNBODFPG UIFUISEHHBENEBF®EBMNT W J
UIBUXFBSFJOUFSFTUFEJOBTTFTTJOHIPXUIFPNJTTIJPOPGTF

$POTIJEFS BUPUBM OVNCFSN&1IP@O BOW BPIUF®UBBM TFNTPB TI[F VQ U
"TTVNFUIBU FWFSZ DBOMBDRABMIBROPNIFDSPTFDPOE W WFSZ SPVHIMZ UIF UJNF O
UIFDSPTT QSPEVDUPGBGPVS CZ GPVS NBUSJY &OVNFSBUJPO XPVME SF

UINFTUIFBHFPGUIF &BSUI XIJDIJTTBGFMZPVUPGTDPQFGPS OPO UFOV
"EEJUJPOBM SFTVMUTDPNQBSJOHUIFQFSGPSNBODF PG UIFBMHPSJUIN

BSFQSPWIJEFEA®GFODIBIR@QFOEJY
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TMPQF PG UIF0-4 SFHSFTTJPO MJOF BBPEQSFTFRENBS&RE BB J
JOUIFUPQ SIJHIUPGUIFTDBUUFS QMPU JTDMFBSMZ JObVFO
TUBOEBSE EJBHOPTUJDT BOEBMMUISFFBMHPSJUINTDPSSFDI
UIFTFUNBSLFE qCr JOUIFDFOUFS SJHIU XIJDIJTJOJUJBMN
JTOPUUIFDBTF /FJUIFPSPMVMHWAHRIRIBFOUIGZ BOZPGJUT FMFENF
BEBQUJWF OBUVSF PPXMHESIBMMP XT JU UP JEFOUJGZ UIF NBT
BOEBDDPVOUGPSUIFJS JObVFODF

'JHVSFObVFOUJBM TFUT XJUI| BVOHEP'MIPISTSUFNP SEFS PG UIF JEFOU J¢
PCTFSWBUJPOTJTDPMPS DPEFE BO&ESIOEUDSBRFFBOE B DGPYWUIBJS

GPVS S5IFEBTIFEHSBZMJOFJOEJDBUFTUIFGVMM TBNQMF SFHSFTTJ
BSFUIFIJNQMJFE SFHSFTTJPO MJOFTBGUFS BDDPVOUJOH GPS JOb
5/1J0 EPUUFE MJOFTTIPXUIFJObVFODFPGJOUFS8REEJBUF TUFQT GP

SIFSFTVMUTPGBQQMZJOHUIFUISFFBMHPSJUINT UP JEFOU
TFUTPGTIJ[FUISFFBOE TFWFO BSTOEWFIFIMRGE QB AHW SH DB O
"MHPSJUBNXEBSF BEFDUFE CZNBTLJOHBGUFS TFU gBQSKF JEFOU
DIJTFMZBDDPVOUT GPS UIJTaSTUTFU CVUTVCTFRVFOU SFNPW
.FBOXIIMF "MHP8BIOXAORUBDDPVOUGPSUIFKPJOUJObVFODFPGT
UIFJObVFODFBGUFS UIFaSTUSFNPWBM 51JTJTJMMVTUSBUFE
EPUUFEMJOFT XIJDIEFDSFBTFJOJIJNQBDUBGUFSFBDISFNPWB
UIBU"MHPSEIRHANOPU TVEFS GSPNUIFTF QSPCMENT S5IFJNQMJF
BOEQSFDJTF BOEJOUFSNFEJBUFTUFQTDMFBSMZTIPXIPXUIF |
UIFIJNQBDUT PG JOEJWJEVBM SENPWBMT 'PB RNVBETFSTFEE-TFIIT
DIPIJIDFGPS MBUFS FNQJSJDBM BQQMJDBUJPOT
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"MHPSJUIN *OJUJBM BQQSPYJNBUJPO

"MHPSJUIN CVJMET PO UIFGVMM TBNQMF JObVFODF PG TJO
JObVFOUJBM TFUT BSFQSPQPTFECBTFEPOUIFPSEFSPGJOE
BOEUIFJSJObVFODFJTBQQSPYJNBUFECZBDDVNVMBUJOH U
PVSMIOFBSTFUUJOH JUHFORSBMNFFIOLIFBO)QYBSNBBE BPNGIOFBS
BQQRSPYIJNBUJPO UPDOFPBRNMURVMBUF JObVFODFT

"MHPSJUYIGJUJIJBM BQQSPYJNBUJPO

TFUUIFGVODURRBSHBOE UIF NBYJNV NEL P
DPNQVUER fig) GPSIBEM
X1JMES)< EP

MBUS[ BSHNBYGP&S

MK L5) k2s k

JSj UUIFO SFUUSODDFTTGVM
FOE
SF U 8S(CB)

S5IFBMHPSJUIN XPSLTBT GPMMPXT 'JSTU XFTFUBOJObVFOD
BNBYIJNVNTIJ[FGPSUIFNJOJNBMJObVFOUJBMTFU /FYU XFDPN
GPS AFBDTEJTDVTTFEBCPWF UIJTDPNQVUBUJPOJT SFMBUJWFI
DBTFT PUIFSXJTF BQQSPYJNBUJPOTDPVMECFVTFE 5IF aSTI
PGBNBYJNBMMZ JObVFOUJBM TFU XIJDIJTCBTFE PO UIF VO.
UIFMBSHFTUJOEJWJEVBM JObVFODFT 5IFJObVFODFPGUIJT
CZTVNNJOHUIFJOEJWJEVBM JObVFODFTPGPCTFSWBUJPOT
SFQFBUFE VOUJMUIFTQFDJaFEUBSHFUPSUIFNBYJNVNTJ[FJ

SIFNFUIPEFNCPEJFEJODBRAORSFMINTUSIJLIJOH SFTVMUT BT EF
UIFaOEJGISPEESIJDLFUBRXFWFS JUTMPXDPNQVUBUJPOBMDPN
BUUIFQSIJDFPG QSFDJTJPOBOEBDDVSBDZ XIFOJObVFOUJBM
UIFBMHPSJUINJT QSPOFUP VOEFSFTUJNBUF KPJOU JObVFODF
JObVFODFT 4FDPOE UIFFTUJNBUFE JObVFODFTBSFOPUVQ
SFNBJONBTLFECFIJOEUIFJObVFODFPGBMSFBEZ SFNPWFE P

"MHPSJUIN *OJUJBM CJOBSZ TFBSDI

"MHPSJWMNDUJaFT UIF QSFDJTIJPO JTXVIVRSFWBHRPDIDHNIHI DP N
UJPOBM FEDJFODZ 4JNJIJMBSFUREFWOHREDBINI PO PG NBYJNBMMZ J

AFF AFDHJIPAIF "QQFOEJY GPS JOGPSNBUJPO PORAFSBIPQIRBBMVTFE CZ
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JTCBTFEPOUIFPSEFSJIOHPGUIFJOEJWJEVBM GVMM TBNQMF .
QSPQPTFETFUT IPXFWFS JT DBMDVMBUFE FYBDUMZ *O PSEFS
DPTU UIFBMHPSJUIN GPMMPXTB CJOBSZTFBSDIQBUUFSO XIF

"MHPSJUIQJUJBM TFBSDI

TFUUIFGVODURBRBSHBOE UIF NBYJNY NMEL B
DPNQVUER fig) GPSIiBREM

XIIJMF U EP

MMUDb (L + U)2c

MBWLFUIFVOJPOPGUIF JOEMBSHFPG UIF
DPNQV BF

JG S) < UIFREU M +1

FMMBU M 1

FOE

JGS) UIFO SFY Y SP

FMTF SAMOVISSODFTTGVM

"MHPSIJWRSLT CZJUFSBUJWFMZ TFUUJOH MIRJPII[B MW FE P C
TFEFBSDIJOQWHFISWBMBDI TUFQ UIFJObVFODFPGUIFQSPQPTFETFL
BOEUIFCPVOETPGUIFTFBSDIJOUFSWBMBSFVQEBUFE EFQF
QSPQPTFETFU *GUIFUBSHFUJT SFBDIFE UMF MYORWFIFSERYDOE JT
UIFMPXFS CPVOEJTMO®D SSEBBEGEBQRSPYIJNBUF NJOJNBM JODbVFO
JOUIFTFBSDIJOUFSWBHU(MBRNTUFRNIOE BEBFSVMUBEMRPSJUI|
OFHMJHJCMFDPNQVUBUJPOBM PWNBILBBH RWIFISEMHIFESFRIBIONE DF
BQQSPBDI QSBDUJDBM GPS DPNQVUBUJPOBMMZ QSPIJCJUJWF

#Z DPNQVUB®Y@MJDJUMZ 'DVBHOPBDDPWOU GPS KPJOU JObVFOD
QSFDJTFJObVFODFFTUJNBUFT GPSB HIWFO TFU )PXFWFS JU
NBTLJOH SFNBJOTBOJTTVF #FDBVTF JObVFODF FTUJNBUFT
PCTFSWBUJPOTBSF MIJLFMZUP SFNBJO IJEEFO CFIJOE BMSFE
BMHPSJUIN BMTP SFMJFT PO UIF QSFWJPVTMZ JNQMJDJU B~
FTUJNBUFE NBYJNBMMZ JObVFOUJBM TFUT JODSFBTFT NPOPL
SIFOFYUBMHPSJUINBCTUSBDUT GSPNUIJTBTTVNQUJPO BOE J7
NBTLJOH

"MHPSJUIN "EBQUJIJWFBQQSPYJNBUJPO

SIFUIJSEBMHPSJUIN YWWHRPBJWINQMF BEBQUJWF QSPDFEVSF GP
NJOJNBM JObVFOUJBM TFU 5IF NBYJNBMMZ JObVFOUJBM TFUT
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VQEBUFE JObVFODF FTUJNBUFT 51JT GBDIJMJUBUFT UIF EJTIL
JNQSPWJOH BDDVSBDZ 5IFBEBQUJWF OBUVSFPGUIJT BMHP !
BOEQSFDJTJPO XIJMFSFUBJOJOHDPNQVUBUJPOBM USBDUBC

"MHPSJUTRRBQUJIJWF BQQSPYJNBUJPO

DIPPTF UIF GVOD B .UBSHEOE UIF NBYJNYV NEYUPR
X1JMFS)< EP

DPNQVSH|j) GPS BEN

MBUS[ BSHNBS[])

JSi UUIFO SFUBSODDFTTGVM

FOE
SFU8S(0S)

"MHPSJUIWBSUT CZDPNQVUJOHUIFJObVFODFPGBMMJOEJW
NBYJNBMMZ JObVFOUJBMTFUTBSFQSPQPTFEBEBQUJWFMZ CZ
TFU TUBSUJOH XJUIUIF FNQUZ TFU BOE UIFPCTFSWBUJPO X
FBDITUFQ 51JTJT SFQFBUFEVOUJM B NJOJNBMJObVFOUJBMT
JT SFBDIFE 51FBMHPSJUINJD DPNQMFYJUZJT MJOFBS JO UIF
XFMMTIPSUPG FH B+BDLLOJGFBQQSPBDI #Z DPNQVUJOHJO
SFNPWBM UIJTBQQSPBDISFEVDFTUIFSJTLPG NBTLJOH QSP
SFMJBCMZ JOWFTUJHBUF TFOTJUJWJUZ UP JObVFOUJBM TFUT

"QQSPYIJNBUJPOTBOEDPNQVUBUJPOBMDPODEF S

SIFBMHPSJUINTQSFTFOUFEBCPWFBSFDPNQVUBUJPOBMMZ TU:
UIBUBSFDPOTUBOU MPHBSJUINJD BOEMJOFBSJOUIFTJ[FPG
MJOFBS TFUUJOH NPTURVBOUJUJFT PG JOUFSFTU SFMZ PO NBL
PG(NP? 5IJTNFBOTUIBUUIFDPNQVUBUJPO PGERNJOBVUFODF
UIFPWFSBMM DPNQMFYJUZ JO QSBDUJDF 'PSUVOBUFMZ NB(
DPFEDIJFOUT BOE TUBOEBSE FSSPST DBO CFDPNQVUFE FéDJ
GPSJOTYBOBFIBOE VQEBUJOH GPSNVMBF GPSDSPTT QSPE
GBDUPSJ[BUJPOT 5PHFUIFS XJUIPQUJNJ[BUJPOPGUIFVOEFS
VTUPRVIJDLMZBTTFTTUIFTFOTJUJWJUZ UP JObVFOUJBM TFUT

'VSUIFSTQFFEHBJOTDBO CF SFBMJ[FE XJUIBQQSPYJNBUF N
PGDPWBSJBUFTJT MBSHF JUDBOCFIFMQGVM UP NBSHJOBM
DPNQVUJOHJObVFODF NFBTVSFT "QQSPYJNBUF NFUIPET BSF |
DPNQVUBUJPO 5IFSFJT GPSJOTUBODF OPDPOWFOJFOU NFUI!
FSSPST BOEUIFIJSDPNQVUBUJPO CFDRNMI GENITLAH DVMBXJUDH
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TUBOEBSE FSSPSTUP QSPQPTFTFUT XFDBO GBDJMJUBUF TFO"
TINQMJaDBUJPOT IPXFWFS DBOCFQSPCMFNBUJD JG B MBSHF
UIFFMFNFOU XIJDIJTTINQMJaFE UP BDIJFWF DPNQVUBUJPOB!

*OPVSTFUUJOH POFFYBNQMFJTUIFMJOFBSBQQSPYJNBUJP
PCTFSWBUJPOT PO DPFé&DJFORVBIUIJNBUFAE B SF DUPFU BM
QSPQPTF 51JTBQQSPYJNBUJPY IxPeH BECEGZSFHBSET UIF SP
MFWFSBHF TRFRMGEDURNP@QFOEJY GPSNPSFJOGPSNBUJPO "TB:
JNBUJPO VOEFSFTUJNBUFTUIF JObVFODF PG BMM PCTFSWBU
MBSHF EPXOXBSE CJBT GPS PCTFSWBUJPOT XJUIIJHI MFWFSE
IJHI JObVFODF

*ObVFOUJBM TFUT BOE FDPOPNJD EFWFM

*OUIJTTFDUJPO XFJIJOWFTUJHBUFUIFTFOTIJUJWJIUZ PG FNQJS
OBOUT PG MPOH UFSN FDPOPNJD EFWFMPQNFOU UP JObVFOU
JObVFODFtPMOBMY¥F PG UIF NBJO FTUJNBUF PG JOUFSFTU 'PS U
#SPEFSJDL FUBO®ISFQPSUJOH NJOJNBM JObVFOUJBM TFUT UIE
TIJHOJaDBODFBUBHIJWFO MFWFM BOFTUIJNBUFPGUIFPQQ
FTUINBUFPGUIFPQQPTIJUF TIHOOBMAVYTMNAODHRPIOFENPUIFSXJIT
*EFOUJGZIJOHUIFESIWJOH GPSDFT PG FDPOPNJD EFWFMPQN
JOEFWFMPQNFOU FDPOPNJDT PWFSUIFMBTU EFDBEFT 'BDUP
"DFENPHMV FUBMIF TMBWF/VOBEFT QSFDPMPOJBM JOTUJUVL
DFOUSBMJ{UFFBWIHEI®» MJ BOE 3IBIJDFESMPQPVMPT BOE 1BQBJPBOOF
BT XFMM BT NJIFBSBUWIRDODOBSF LOPXO UP QMBZ B GVOEBNFOUB
QBUIXBZTUISPVHIXIJDIUIFTFEFUFSNJOBOUTBEFDU  EFWFMPQI
TVCKFDU PG 6GFPNBPBIF BOE 8BD[5BSHF FNQJSJDBM TUVEJFT PO F
EFWFMPQNFOU JO "GSJDB aOE UIBU UIF TMBWF USBEFT BEFDL
/IVOOBOE 1VHBBOE JOUFSQFSTRPOBMOSYBOUDIFLMBOE UIBU
UIFS5TFUTF bZBEFDUT QSFDPMMOBEM DFORSBENMIIBQPBOBOU TU
POUIF"HF PG .BTT .JHSBUJPOVTFTBOJOTUSVNFOUBM WBSJBC!
UFSNJINQBDUTPG TLIMMPEINFI3EBMPXOXFBTTFTTUIFTFOTJUJW
FNQJSJDBM aOEJOHT QSFTFOUFEJOUIFTFUISFFTUVEJFT UP J

A4FF AFDBJPOH PG UIF"QQFOEJY GPS GVSUIFS NBUFSJBM PO UIF DPNQBS.
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(FPHSBQIZ EFWFMPQNFOU BOEPNJUUFE WBSJBE

&YQMPIJUJOHDSPTT DPWAUSEED ANSBEDBINBUF MIJOFBS SFHSF
UIBUSFMBUF (%1 QFSDBQJUBUPUIFSVHHFEOFTT PG UFSSBJOE
BMMPXGPSIFUFSPHFOFJUZJOUIFFEFDUPG SVHHFEOFTTGPS "C
UFSNVOOBOE 1VHBaOEB TJHOJaDBOUMZ OFHBUJWF PWFSBMM |
PG SVHHFEOFTT BOEBTJHOJaDBOUMZ QPTJUJWF FTUJNBUF G
DPVOUSJBEBCVMRFPMVNO 51JT EJEFSFOUJBM FEFDU JT JOUF
HFPHSBQIZ PEFSJOH QSPUFDUJPO BHBJOTU UIF TMBWF USBE
OFHBUJWFFéFDUTPG SVHHFEOFTT PO MPOH SVOFDPOPNJD EFW
SIJHPSPVTDIFDLTUPBEESFTTUIFTFOTIJUIJWIJUZPGUIFTF SF~
BOEUIFJS aOEJOHTBQQFBS UPCFSPCVTU *OQBSUJDVMBS L
PNJUUJOHPCTFSWBUJPOT UlIBjWF#®5'F 2/R UGE MM PN EOPHE F Z
FUBM BT XFMM BT UIF UFO TNBMMFTU BOE NPTU SVHHFE PC
XF aOE UIBU SPCVTU . FTUIJNBUFT PG UIF FEFDUSBWLCQIFPSU Ul
$PMVNO

5BCMBIF EJéFSFOU{gBM FEFDU PS@OSVHI%I)FEOFTT JO "G S

4
= > S
@3 ~ < Q
& ) 2 2
o Y ° O
% 0 N 2
3VHHFEOFTTY "GSJDB
SVHHFEOFTT
$POUSPMT ‘FT FT ‘FT FT
1PQVMBUJPO JO \ \Y; FT Y
-BOE BSFB \Y; \Y; \Y; FT
51SFTIPMET < > w v > v >
N
RZ

5|lF SPXMBCFMFE g5ISFTIPMETr SFQPSUTUIF TJ[FTPGJObVFOUJBM TFUTUIBU JOEVDF B MPT"
BOEBTJHOJaDBOU TJHObJQ PG UIFDPFEDIJFOUUIBUDBQUVSFTUIFEJEFSFOUSBM FEFDU PG ¢
g#BTFMJOFrDPMVNO SFQSPEFVDFEOHASARBYMRUIBRAGMF $PMVNO VTJOH O0-4 FTUJNBUJPO XI.
VTFTSPCVTU. FTUJNBUJPO S5IFTQFDJaDBUJPOT MBCFMFE q1PQVMBUJPOrBOE q-BOE BSFBr BE
MBOEBSFBPG UIFDPVOUSZ CPUIJOMPHT BT DPWBSJBURTWBPRKNFIICBTUFETRA NB SFPTCE/IT K SU@DE!
FSSPSTJO QBSFOUIFTFT
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8F JOWFTUJHBUF UIF TFOTJUJWJUZ PG UIJT EJEFSFOUJBM F
JObVFOUJBM TFUT *O UIF SPX MBEIRAWKE SIEQFPSTURIMETIFT PG JO
UIJBMTFUTUIBUJOEVDF BOJOTJHOJaDBOU FTUJNBUF BOF
TRVBSFCSBDLFUT BOE BTJHOJaDBOU FTUJNBUF PG UIFPQ
GPSUIFDPFéEDIJFOUPGJOUFSFTU 8FaOEUIBUBO JObVFOUJB
UVSOTUIFTIHOJaDBODFPGUIFEJEFSFOUJBM FEFDU "O JObVF
FOPVHIUPJOEVDFBTJHO TXJUDI BOEPOFPGTJ[FFMFWFO BDI.
TIJHO TXJUDI

SP QSPWIJEFNPSFDPOUFYUGPSUIFTFPCTFSWBUJPOT XF WJT
POFT'JBVSFIBOFM " 5IFJS JObVFODFJT WJTVBMJ[FE JO 1BOF|
FEFDUPGFBDITVCTFRVFOUPCTFSWBUJPO JOEFYFE CZ UIF *¢
DPVOUSZ PO UIF D®WBADMIFOAUUUBSUJOH BU BB WBBMWH-FEG-D SFBTH
TMJIJHIUMZ XJUIUIF SFNPWBM PG UIFNPTUJObVFOUJBMPCTFSW
*UT JObVFODF BTJOEJDBUFECZUIFIFJHIUPGJUT *40DPEF J
MIJNJUFE CVUXIFOVTIJOMO'MHPMBGIN XF DBO DMFBSMZ TFF UIB
PGTVCTFRVFOU SFNPWBMT JODSFBTFTDPOTJEFSBCMZ 5I1JT
JObVFOUJBM TFU XIJDI SFNBJOT IJEEGUOIGSFIHITMHPSJUIN

'JHVSHBXP OBUJPOT ESIWFUIFCMFTTJOH PG CBE HFPH

I1BOFM"WJTVBMJ[FT SVHHFEOFTT UIFFYQMBOBUPSZWBSJBCMF PG JOUFSFTU BOE UIF aWF N
DVNVMBUJWF SFEVWBWVR®G BE PCHFSWBUJPOT JOEJDBUFE XJUIUIFJS *40DPEFT BSF SFNPW
CPUUPNPGUIFSFTQFDUJWF PCTFSWBIWFELRO BEIBIOH "MHPSJUINT
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4FOTJUIJWIUZDIFDLTUPJObVFOUJBM TFUT DBO QSPWJEF W
BOBMZ[FUIFNJOJNBMJObVFOUJBM TFUBOE UIFDIBSBDUFSJT!
UIFJObVFODFPGUIF4FZDIFMMFTDBTUT EPVCUT/ROOIFAB®UFSQ
1VHB SIFJTMBOE OBUJPO IBTPOMZCFFOJOIBCJUFE QFSNBO
DFOUVEBBVWFM BOEJUT SVHHFEOFTT QMBZFE OP SPMF JO NFE
UIFTMBWFUSBEFT *OBEEJUJPO UIFaWFNPTUJObVFOUJBM O
JOUFSNT PG MBOEBSFBBOE QPQVMBUJPO 5IJT NBZJOEJDBI
UIFJODMVTJPOPGDPVOUSJFTJOUIFEBUBTFUJT QBSUMZ EFU
HFPHSBQIZ PSFDPOPNJD TVDDFTT 1BTU QPQVMBUJPO TJ[FT B¢
HFPHSBQIJDBM GFBUVSFT BOEDBOBMTP QMBZ BO JNQPSUBOL
UIFTMBWFUSBEFT *O $PMVOWOXF @OETHAU UIF SFTVMUT PG TQF
UIBUJODMVEF QBTU QPQVMBUJPO TJ[FBOE MBOE BSFB BT BEE
OPTJHOJaDBOU EJéEFSFOUJBM FEFDU PG SVHHFEOFTT PO FDPO
GPSUIF"GSJDBO DPOUJOFOU

4AMBWFUSBEFTBOEUIFIFUFSPHFOFPVT PSJHJO’

/IVOO BOE 8BOUDIFLBOBMZ[FUIF SPMFPGUIF"UMBOUJD BOE &
USBEFTBTEFUFSNJOBOUTPGJOUFSQFSTPOBM USVTU VTJOI
IJITUPSIJDBMJOGPSNBUJPOPOUIFTMBWFUSBEFT S5IFZSFHSFTT
BOEOFJHICPST BNPOHPUIFST POBNFBTVSFPG TMBWF USBEF .
PGJOEJWIJEVBM BOE EJTUSJDU MFWFM DPWBSJBUFT BOE aYF
EFTIJHO NBUSJY PG UIF SFHSFTTJPO NPEFM DPOUBJOT PWFS
TFWFSBM DPVOUSJFT JO TVC 4BIBSBO "GSJDB BOE B UPUBM
RvBOUJaFE VTJOH TUBOEBSE FSSPSTUIBUBSFDMVTUFSFE B
BVUIPSTaOETUBUJTUJDBMMZ BOE FDPOPNJDBMMZ TIJHOJaDBO
POJOUFSQFSTPOBM USVTU 5IFJS aOEJOHT BSFSPCVTUUP SF
XFSFBMTPJIJNQBDUFECZUIFUSBOT 4BIBSBOBOE 3FE4FB TMBV
'PSUIJTBOBMZTJT BTFOTJUJWJUZDIFDLCBTFE PO UIFJODbYV
DIBMMFOHJOH TJODFOPVQEBUJOHGPSNVMB GPS UXP XBZD
5P DBSSZ PVU PVS BOBMZTJT XF POMZ DMVTUFS TUBOEBSE |
PCTFSWBUJPO BOE OPUGPS QSPQPTFE SFNPWBMT 8F SFQS
/IVOO BOE 8BOUDIFLBGBCMBOE aOE UIBU BO JObVFOUJBM TFU
PGUIFTBNQMF JOEVDFTBMPTTPGTIJHOJaDBODF PG UIF
USBEFTPOUSVTUPG SFMBUJWFT XIJMF SFNPWBMT PG L
UIBUCFDPNFTTIJHOJaDBOUBGUFS SFNPWBMT PGUIFTBN
SFTVMUT BSFTINIJMBS GPS UIFUSVTUPG OFJHICPST
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5|lF SPXMBCFMFE q5ISFTIPMETr SFQPSUTUIF TJ[FTPGJObVFOUJBM TFUTUIBU JOEVDF B MPT"
BOEB TJHOJabBOU TJHO bJQ PG UIFDPFEDIJFOU UIBUDBQUVSFTUIFFEFDUPGUIF TMBWF US
POUSVTU VTJOH "MoHP SPMNWNOT MBCFMFE qlPPMFEr $¥QGS BEO\EDSBOIFSFTV BR 5B8CM F

$PMVNOT BOE 5|lF DPMVNOT MBCFMFE q8FTU ] &BTUr FTUIJNBUF TFQBSBUF NPEFMT GPS P
&BTUFSO NFSJEJBO UISFTIPMET SFGFSUP8FTUFSO TVCTFUW WS8RNFDIE BTUFETRIA NP FX BRZSIF M6 \F TQUPF

TUBOEBSE FSSPSTJO QBSFOUIFTFT
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"OBOBMZTJT PG UIFTF JObVFOUJBM TFUT TIPXT UIBU P C
PCTFSWBUJPOT TUFN GSPNUISFF8FTU"GSJDBO OBUJPOT
NBSLFE XJUI CMBDLIGPSHFBERF BRWBTCAMB O UIF "QQFOEJY GPS NP
EFUBJMT SIFTFOBUJPOT XFSFNBKPSDFOUFSTPGUIF"UMBC
JObVFODF NBZ TVHHFTU EJEFSFODFTJO JNQBDUT CFUXFFO U
TMBWFUSBEFT 8IFOEJWJEJOHUIFEBUBTFUJOUPBS8FTUFSO
*« &BTUFSO NFSJEJBOBT UIFEJWJEJOH MJOF XF aOE B TJHC
UIF BFTUFSO TBNQMF BOE BO JOTJHOJaDBOU FEFHDUMGPS UIF
$PMVNOT BOE SIJTSFTVMUJTDPOTJTUFOU XJUIUIF MJUF:
JNQBDUT GSPNUIF"UMBOUJD TMBWF USBEF/ROGDPOPNJD EFW

SIFDPODFOUSBUFE FEFDUT PG UIFS5TFUTF bZ

51FF 5TFUTFbzZzJTBO JNQPSUBOU WFDUPS PG EJTFBTF BOE DP(
FDPOPNJD EFWFMPRNFCOANQJSIJDBMMZ JOWFTUJHBUFT UIJT E|
DPODFOUSBUJOHPOJUT SPMFBTBEFUFSNJOBOUPGBHSJDV
JOTUJUVUJIPOT 5IFFNQJSJDBMBOBMZTJTIJTCBTFEPOSFHSFTT
HSPVQ MFWFM PO BSTFUTF TVJUBCJIJMJUZ JOEFY 54* BOE B C
TUBOEBSE FSSPSTBUUIF QSPWJODF MFWKHMB®OTJ@QBOETUIOJDJ
TIHOJaDBOUEFUSIJNFOUBMFEFDUTPGUIF54*BDSPTTUIFCPBS
BTUIFNBKPS DIBOOFM BéEFDUJOH QSFTFOU FDPOPNJD EFWFMP
UP QFSUVSCBUJPOTPGUIF54*BOEUP DPSSFDUJPOT BJNFE BU
CJBTUIBUNBZPDDVS EVFUPNPSFEFWFMPQFE FUIOJD HSPV(C
POFT
8F SFQSPEVDF UIFTSBEMB/MUIQWFTUJHBUF UIFTFOTJUJWJUZ
FEFDUT UPUIFTBNQMF 'JSTU XFGPDVTPOUIFTFOTJUIJWJIUZ
UIFTIHOJaDBODFPG SFTVMUTJTJOEVDFECZGFXPCTFSWBU
WBSJBCMF NFBTVSJOH XIFUIFS BDFOUSBMJ[FETUBUF XBT QS
PG MBSHF EPNFTUJDBUFE BOJNBMT *ObVFOUJBM TFUT PG T
TIJHOJaDBOU SFTVMUT PG UIFPQQPTJUF TIHOT 5S5IF TFOTJUJ
"MTBO UP FYDMVEJOH TNBMM TFUT PG PCTFSWBUJPOTJT Q.
FYDFQUJPO GPS UIFFEFDUT PO UIFEPNFTUJDBUJPRPEEOMBSHI
BSFTVQQPSUFECZB SFMBUJWFMZ TNBMM BNPVOU PG EBUE
PGWBSJBUJPOJO UIFPVUDPNF WBSJBCMFT *OTQJUF PG UIF
CJOBSZPVUDPNFTBSF SFMBUIJWFMZ SBSF UIFQMPX BEPQUJP(
PG UIF PCTFSWBUJPOT
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5IF SPXMBCFMFE q5ISFTIPMETr SFQPSUT UIF TJ[FTPG JObVFOUJBM TFUTUIBU JOEVDF B MPT
BOEB TJHOJaDBOU TJHO bJQ PG UIFDPF&EDJFOU UIBUDBQUVSFT UIF FEFDUPG UIF54*PO UIF SF
WBSJBCMFTBSF CJOBSZBOE DPOUJOVPVT BOE NFBTVSF XIFUIFS B QSFDPMPOJBM FUIOJD HSP

BEPQUFE q*OUFOTJWFr BHSJDVMUVSF BEPQUFE UIF q1MPXr IBE 'FNBMFr QBSUJDJ
q%FOTJIUZr QSBDUJDFE JOEJHFOPVT q4MBWFSZr BOE IBEBQ$FOUSBMWBAREVFOBUF $PF
CBTFEPODMVTUFSFE TUBOEBSE FSSPSTJO QBSFOUIFTFT

'PSDPNQBSJTPO XFVTFSPCVTU. FTUIJNBUJPO BOE aOE Ul
JaDBUJPOTBSF FEFDUIWHBHMZMOOIBIGHRE) FIFEJY GPS UIF FTUJ
SFTVMUT 5XPTQFDJaDBUJPOT UIPTFSFGFSSJOHUP QMPX Bl
BT PVUDPNFT ZJFMEB QBUIPMPHJDBM aU 8FBMTP SFQFBU UIF |
CSFBLEPXO 4 FTUJNBUPS 5IF FEFDUT PO QPQVMBUJPO EFOTJI
SPCVTUUPJObVFOUJBM TFUT SFNBJO VODIBOHFE .FBOXIJMI
ZJFMEBQBUIPMPHIJDBM aU BOE CFUXFFO BOE PCTFSWB
PGUIFTBNQMF BSFbBHHFEBTPVUMJFST 5IVT DPODMVTJP(
EFQFOEPOUIFUZQF PG FTUJNBUPS BOEDBO EJEFSTUSPOHMZ
TFUT 8IJMF SPCVTU FTUIJNBUPSTBMTP bBHTFUT PG JNQBDUG
MBSHFS UIBO UIFJObVFOUJBM TFUT PCUBJOFE XJUIUIF NFUIP|
BTINNFEJBUFMZSFMFWBOU UP B QBSUJDVMBS JOGFSFOUJBM

.JHSBUJPO JOTUSVNFOUBM WBSJBCMFT BOE JC

.JHSBUJPO SFTIBQFTHMPCBM QPQVMBUJPOTBOE BTBSFTVMU
*OBSFDFO®WSYBMBEMASIOWFTUIJHBUFTUIF MPOH UFSNJNQBDUT P
UJPOUP"SHFOUJOBJOUIFMBUF UIBOEFBSMZ UIDFOUVSZ )F
#PSVTZBL FUBRMETNJUI 1JOLIBN FWBNEFOUJGZ UIF DBVTBN
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PGUIFTIBSFPG &VSPQFBO NJHSBUJPO PO (%1 QFS DBQJUB JcC
DPVOUJFTJOUIFQSPWJODFTPG #VFOPT "JSFT 4BOUB 'F $E
SFTVMWIRIOMFSTIPXDPOTJEFSBCMFJINQBDUT PG TLIMMFE &VSI
QMBZFEBO JNQPSUBOU SPMFJOJOEVTUSJBMJ[BUJPO PO (%1
BOETLIMMFE MBCPS 5IF SFTVMUT BSFTIPXO UP CFSPCVTU L
DIBOHJOHUIFDPOTUSVDUJPO PG UIFJOTUSVNFOU

5BCMBIF MPOH UFSN NJHSBUJPO JNQBDUT PO EFWFMP

#BTFMJOF 1MBJO
MPH (I9DBQJUB TTUBHF 4-4 TTUBHF 4-4
&VSPQFBO TIBSF
*OTUSVNFOU
(FPHSBQIJD DPOUSPMT FT FT FT FT
4APDJPFDPOPNJD DPOUSPMT FT FT Y, Y
51SFTIPMET < > < B < > < b i
N
RZ

51F SPX OBNFE gq5ISFTIPMETr HIWFT UIF OVNCFST PG PCTFSWBUJPO OFDFTTBSZ UP SFNPWF
TJHO> BOE TJHOJaDBOUMZ bJQ UIF TIJHO PG FJUIFS UIF TI1JG UYTUBSHF g O PLSSWINFFEUF DIOT IPRAV
UIF TIBSFPG &VSPQFBO NJHSBOUT BT SFbFDUFE CZ 4-4 FTUJNBUFT UIFBOHMFE CSBDLFL
h4-4 FTUINBUFTBSF OVNRSSDBEMPMYOOUBMBEFMMFE q#BTFMJOFr SFQSPEVDEFIPRFQFDJIaDE

UIFPOFTMBCFMMFE q1MBJOr SFQSPEVDF q4QFDJaDBVYBRMOFIT GBFEB PRD)$T BSE\EFNQPIBREGE
FSSPSTJO QBSFOUIFTFT

8F SFQSPEVDF UIRSFANMEIIBGBCMBOE JEFOUJGZ JObVFOUJ
GPS CPUI UIF aSTU TUBHF 0-4 BOE UIF GVMM 4-4 FTUJNBUFT
DPNQBSBUJWFMZ JOTFOTJUJWFUPJObVFOUJBMTEUT 5FO PCTF
JOTUSVNFOUUPMPTETUBUJTUJDBMTJHOJaDBODFJOUIFaSTUT
'PSUIF 4-4 FTUINBUFTPGUIFCBTFMJOF TQFDJaDBUJPO XF :
TJ[F aWF PWFSUVSOT TJHOJaDBODF XIJMFPOF PG TJ[FFMFW
BO JObVFOUJBM TFU PG TJ[F BTJHOJaDBOU TJHO TXJUDI J
NFSF UBSHFUFE SFNPSVBMfs)VBIIBE JObVFODF GVODUJPO DB
QBUIPMPHJDBM OVNFSJDBM TUBCJMJUZ HWV\BTOESBN FNEJIB U IFF
UIF SFMFWBODF PG UIFJOTUSVNFOU

51JT FYBNQME JMMVTUSBUFT IPX JObVFOUJBM TFUT DBO BS
MIJNJUBUJPOT PG BO FTUJNBUPS GPS B HIWFO EBUBTFU *O U
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POJOJUJBM QPQVMBUJPO TIBSFT UIBUBSF TIJGUFE XJUIl UPL
GFBUVSFT B TUSPOH HFPHSBQIJDBM DPNQPOFOU UIBU DSFBL
CFUXFFOUIFJOTUSVNFOU BOBHRHBWIP®U IPMI$ TUBOEBSE FS.
JOUIFBOBMZTJT BSF XFMM LOPXO UP CF TVTDFQUJCMF UP P
$SJCBSJ /FUP FU.RPNTUJNQPSUBOUMZ 4-4 FTUJNBUFTUIENTFN
TVTDFQUJCMF UP JObVFOUJBM TFUT JO HFOFSBM EVF UP UIF
TFHRPVOH 5IJT aOEJOHJT TVQQPSUFE CZ UIF TINVMBUJPO
4AFDUARO5 UIF"QQFOEJY

%JTDVTTJPO

*OUIFBQQMJDBUJPOT QSFTFOUFEBCPWF UIFNBJO SFTVMUT
TFUTPGPCTFSWBUJPOT "OBMZTJTPGUIFOBUVSFPGUIFTF JO
MFNT SFMBUFE UP PNJUUFE WBSJBCMF CJBT IFUFSPHFOFJUZ
J)PXFWFS UIFRVFTUJPOPGIPXUPJOUFSQSFUNJOJNBMJODbVF
VOBOTXFSFE *OUIJTTFDUJPO XFFMBCPSBUFPOUIJTITTVF Q
UJPOTCBTFEPOFNQJSIJDBM FYBNQMFT BOE HIWF SFDPNNFOE
UIBUBSFJOUFSFTUFEJOBTTFTTIJOHUIFTFOTIJUIJWJIUZ PG FNC
PCTFSWBUJPOT

5IFSFJTOPEFaOJUFHVJEFGPSUIFJOUFSQSFUBUJPOPGJOb
JT WJuBM BOE UIF FYQFDUFE EFHSFF PG TFOTJUJWJUZ QSP
JOUFSQSFUBUJPO 8IFOTFBSDIJOHGPS UIFQSPWFSCJBM OF
[JHITFOTJUIJWJUZ UP MJUUMF EBUB 0O UIF PUIFS IBOE XF F
PG OFFEMFT XIFOJOWFTUJHBUJOH B TFXJOH LJU "OBMZTFT
PVUCSFBLT PS FDPOPNJD DSJTFT BT XFMM BT QPMJDZ JOUFS
QBSUPGUIFQPQVMBUJPO BSFJOIFSFOUMZ TFOTJUJWF UP TNB
UIBUBQQFBS NPSFVOJWFSTBMMZ TVDIBTDPOWFSHFODF JO
FDPOPNJFT BSFFYQFDUFEUPPOMZCFTVTDFQUJCMF UP UIF
UIFEBUB )BWJOHBHPPE VOEFSTUBOEJOHPG UIFEJTUSJCVU,
IZQPUIFTJ[FE BOEPGPUIFSVOEFSMZJOH GBDUPST BMMPXT V"~
BOBMZ[JOHJObVFOUJBM TFUT

'JSTU XFDPOTJEFS UIF SPMF PG JObVFOUJBM TFUT XIFO B
QIFOPNFOB 5IFFEFDUTPGUIFTMBWFUSBEFTPONJTUSVTU GP!
POMZJO GFXJIJNQBDUFEDPNNVOJUJFT )FODF UIFJEFOUJaFE

5[F GVMM TBNQMF EFTJHO NBUSJYBMSFBEZEJTQMBZTBIJHIEFHSFF P
WBSJBCMFT UISFFIBWFWBSJBODFJObBUJPO GBDUPSTPWFSUFO JODMVEJ
BOE FJHIUIBWF WBSJBODFJObBUJPO GBDUPST PWFS aWF
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MPTTPG TUBUJTUJDBM TJHOJaDBODF XIPTFTJ[FJTPG PCTF
PGUIFTBNQMF EPFTOPUBQQFBSUPCFQBSUJDVMBSMZ XPS
UPCFJOTJHIUGVM IJHIMIJHIUJOHTVCTBNQMFTUIBUBSF QBSUJ
FEFDUTPGUIF5TFUTFbZ XFDPOTJEFSUIFTFOTJUJWJUJFT UP
DBSEJOBMJUZ PG UIFJObVFOUJBMTFUTJEFOUJaFEJNQMZ UIB
GFXPCTFSWBUJPOT .PSFHFOFSBMMZ JObVFOUJBM TFUTDBO
FEFDUTUPUIFBUUFOUJPOPGUIFSFTFBSDIFS BMMPXJOH GPSC
UIFVTFPGNPSFBQQSPQSJBUFNFUIPET OOFFYBNQMFDPODFSC
POJODPNF TFRAF®UIPOQQFOEBSPYBEEDL FU BM
4FDPOE XFDPOTJEFSUIFDPOUFYUPGNPSFVOJWFSTBMQIFO
XIPTF SPCVTUOFTTIBT CFFOEJTDVTTFE FYUFOTIWFMZ JO UIF |
HFODF PG QPWFSUZ SBUFTBDSPTT DPVOUSJFT #BTFE PO UIFP
JODPNFDPOWFSHFODFBOEUIFMJOLCFUXFFO NFBO JODPNF H S
TFFPIOTPO BOE 1IBQBHFFGRBIBMVSWFZ HMPCBM DPOWFSHF
SBUFTJT FYQFDUFEB)OBWKA EBWBXFWFS aOET TUBUJTUJDBMMZ
QPWFSUZDPOWFSHFODF SBUFT JO B §8NTQWWF$FV® S DTAWVBORUS B MT "
QPJOUPVU UIIJT SFTVMUIJT MILFMZUP CFESIJWFO CZUIF JE
FSO &VSPQFBODPVOUSJFT "OBOBMZTJTPGJObVFOUJBM TFL
UlJT SFTVMU BO JObVFOUJBMTFU GPSNFECZUIFPCTFSWBU.
BOE1PMBOEJT CFIJOEUIF MBDLPG TIJIHOJaDBOBBWGBVUMIBPRO\
"OBMUFSOBUJWF TQFDJaBBEBIR® VBEEH NBEMEZBE T UP
FTUINBUFTPGUIFDPOWFSHFODF SBUFUIBUBSFMFTT TFOTJUJ\
TFFAFDUJIPQ@IF "QQFOEJY GPS NPSFJOGPSNBUJPO PO UIFTF S
‘JOBMMZ XFDPOTJEFSUIFUFDIOJDBM DIJSDVNTUBODFT UIBU
S5ISFFUJHIUMZ DPOOFDUFEDPSOFSTUPOFTBSFUIFDPNQPTJUJ
PG QOBSBNFUFST BOEUIFFTUIJNBUJPO NFUIPE FNQMPZFE #Z
BSFTFOTJUJWFUPPCTFSWBUJPOT XJUIIJHI MFWFSBHF BOE N
FTUINBUPST XJMM CFMFTTJINQBDUFECZTVDIEBUB QPJOUT 0O
OBUVSFPG 4-4 FTUJNBUPST NBLFTUIFNNPSFTVTDFQUJCMF
OVNFSJDBMJOTUBCIMJUZPGUIFFTUIJNBUPST DBO RVIJDLMZ C
JOUIFDPOUFYU PG MPOH UFSN JNQBDUTYWPSE NIMFSSBBIAOP O BT |
TVHHFTUFECZBEEJUJPOBM TINVMBUWWBOFSRTMNOED YOMWDBERB ¢
UFDIOJDBM TFOTJUJWJUZJT SFMBUFE UP UIFJEFOUJaDBUJPO
PGUIFEBUB 8JUl JODJEFODFT GPSJOTUBODF UIFSFJT MJUL
PGUIFS5TFUTFbZPO QMPXBEPQUJPO BOEUIFUZQFPGTFOTJUJ
TFOTIJUJWIJUJFTBSFBOJOFTDBQBCMF GFBUPASHFH G FBIQE SJDBM
UIFJEFOUJaDBUJPOPGJObVFOUJBM TFUT DBO CSJOH QPUFOU
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SP TVNNBSJ[FBOE QSPWJEF NPSFDPODSFUF SFDPNNFOEBUJ
TFOTJUIJWJUZ UPJObVFOUJBM TFUT PG PCTFSWBUJPOTJTIJHIM
VTFEUPBUUFTU SPCVTUOFTTPGBHJIJWFO SFTVMU JO B EFaOJU.
PGJObVFOUJBM TFUT QSPWJEFTJOUVJUJWFBOE JOTJHIUGVN
JHOPSFEEJNFOTJPOPGTFOTJUIJWIUZ .JOIJNBMJODbVFOUJBMTF
NBZPEFSEFFQFSJOTJHIUT XIJMFPOFTUIBUBSF TNBMM JO DI
NBZDPOWFZEFFQFSJTTVFT 3FTVMUTUIBUBSFESJWFOCZB
BSFSJHIUMZ TVTQFDU UISFFPSGPVSUIFSFPGJOBO JObVFOI
MPPL 5PBEESFTTUIJTIJEEFO EJNFOTIJPOPGTFOTJIJUIWIUZ T
NJOJNBM JObVFOUJBMTFUT CFIJOEUIFTJ[FBOETUBUJTUJDB
JODSFBTFUIFUSBOTQBSFODZBOE RVBMJUZPG FNQJSJDBM SF

$PODMVTJIPOT

*OUIIJT QBQFS XFQSFTFOUFEBNFUIPEUPBTTFTTUIFTFOTJUJ)
MJOFBS SFHSFTTJPOUP JObVFOUJBMTFUT PG PCTFSWBUJPO"
DFSUBJO PCTFSWBUJPOT PCTDVSF UIFJObVFODF PG PUIFST
TFOTJUIJWJUZ DIFDLTCZJOEVDJOHGBMTFOFHBUJWFT BOEFY
JOWFTUJHBUFE UISFF FNQJSJDBM TUVEJFT PO UIF EFUFSNJO
JO"GSJDB GPS JObVFOUJBM TFUT BOE EFNPOTUSBUFE UIF Q:
PVSBQQSPBDI OVSBOBMZTIJT TIPXFEUIBUTFOTJUIJWJUZ UP
BNPOHSFDFOUFNQJSJDBM TUVEJFTJO UIFaFMEPG EFWFMPQ
BTTFTTNFOUDBO MFBEUPJNQPSUBOUJOTJHIUT DPODFSOJOH

*OBQQMIFEFDPOPNFUSJDT UIFTFOTIJUIJWJIUZUP TFUTPG P
JOBTZTUFNBUJD NBOOFS 3FJOGPSDFE CZ PVS aOEJOHT JO
JObVFOUJBM TFUT IBWF B SPMFUP QMBZ JO UIF DPNNVOJDBU.
WBMVBCMFJOTIJHIUT BOETVNNBSJFTCBTFEPOUIFN TVDIBT U/
DBOTFSWFBTJOUVJUJWFJOEJDBUPSTUPJOGPSNFDPOPNFUSJ
USBOTQBSFODZJOUIFDPNNVOJDBUJPO PG SFHSFTTJPO SFT\
PWFSPUIFSNFBTVSFTTVDIBT$PPLITEJTUBODFPSSPCVTUFTU,
BOETBMJFODF 4FOTJUJWJUZJTEJSFDUMZ UJFEUPBTUBUJTU
FBTIMZCFBOBMZ[FEJO EFUBJM OOF EJTBEWBOUBHF JT UIBL
BOQQSPYJNBUF BOE SPCVTUOFTT DBOOPUCFBUUFTUFEDPODNM
OFHBUJWFTDBO CFBWPJEFEBUB SFBTPOBCMFDPNQVUBUJPC
VOWFIMINQPSUBOUJOTJHIUT UIBU XPVME PUIFSXJTF SFNBJO

SIFSFBSFTFWFSBM QBUIXBZT GPS GVUVSF XPSL CVIJMEJOH
UIF UPQJD PG JEFOUJGZJOH JObVFOUJBM TFUT UIFSF JT DF!
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ZJFME NPSF BDDVSBUF SFTVMUT BU SFBTPOBCMZ IJHIES DPNQV
GSVJUGVM BQQSPBDIFT DPVME VTF B QSPCBCJMJTUJD BQQS
BSF XFMM TVJUFE GPS UIF TQFDJaD JObVFODF BU IBOE *O B
PG DPNQSFIFOTJWF JOEJDBUPST NFBTVSJOH UIF TEFOTJUJWJ
EBUB 5IFBQQSPBDIQSFTFOUFEIFSFPQFOTUIFEPPSGPS GV
TFOTJUJWJUZDIFDLT PG EPDVNFOUFE FNQJSJDBM QIFOPNFO
JOTJHIUT GPS SFTFBSDIFSTBOE QPMJDZNBLFST BMJLF

SFGFSFODFT

%BSPO "DFNPHMV 4JNPO +PIOTPO BOE +BNFT" 3PCJOTPO 5IFDPMP
EFWFMPQNFOU BO FNQJSJNBBJIDBOFIDBEGBNIPGFWJIFX
*4 4] EPJ BFS

.BSDFMMB "MTBO 5IF FEFDUPGUIF5TF5TF "NFOJDBORE® @PWFDMBRW.
Y *44] EPJ BFS

.BOVFMB "OHFMVDDJ %FBO ,BSMBO BOE +POBUIBO ;JONBO .JDSPDS|
SBOEPNJ[FENJDSPDSFEJUQSPHSBN QMBDFNFOU FYQFSJODBQU CZ
&DPOPNJD +PVSOBM "QQMJFRE &DPOERJDTBQQ

+PTIVB % "OHSJTUBOE +0OSO 4UFéFO 1JTDILF 51FDSFEJCJMJUZ SF\V
IPXCFUUFS SFTFBSDIEFTJHO JT UBLJOH U HRVER® MVPWGPED PODPMNB N AEB
UIWFT v EPJ KFQ

+ "OTDPNCF (SBQIT JO TUBWHRSUIDBWMABBRNZUIDIBO *44/
EPJ

4VTBO "UIFZBOE (VJEP 8 *NCFOT 5IFTUBUFPGBQQMJFE FDPOPNF
FWBMVBPRPES®BM PG &DPOPNJD 1#STQFDBEBWFTKFQ

0SB[JP "UUBOBTJP #SJUUB"VHTCVSH 3BMQI %F)BBT &NMB 'JU[TINP
JNQBDUT PG NJDSPaOBODF FWJEFODF GSPN KP'NF$ MIBTC &M POPMFD
+PVSOBM "QQMJFE &DWOPNJDEPJ BQQ

#SJUUB "VHTCVSH 3BMQI %F)BBT )FJLF)BSNHBSU BOE $PTUBT .FHIJ
EJU FWJEFODF GSPN #PTOJBNBFOSE] PAES) RIDAPWOPONEID +PVSOBM "QQMJ|
v EPJ BQO

"CIJKJU #BOFSKFF &TUIFS %VbP 3BDIFM (MFOOFSTUFS BOE $ZOUIJB
OBODF FWJEFODF GSPNB SBOEWRIJPBOWBMOBNIPGPVSOBM "QQM.
v EPJ BQQ
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%BWJE " #FMTMFZ &EXJO ,V|I BOERBPERI ISFFOAIEDBHOPTUJDT *EFOUJ
EBUBBOE TPVSDFT+RA 0O BMWRO FBPRSAT Z EPJ

, JSIMM #PSVTZBL 1FUFS)VMM BOE 9BWJFS +BSBWFM 2VBTJ FYQFSJ
SFWIFX PG &DPOPNJD 4WVEJFT *44/ EPJ SFTUVE SEBC

(FPSHF & 1 #PY /PO OPSNBMJUZ BOEJPNFWISPIOBWBSJIJBODFT
EPJ

5BNBSB #SPEFSJDL 3ZBO (JPSEBOP BOE 3BDIBFM .FBHFS "O BVUPNB!
NFUSJD DBOESPQQJOHBMJUUMFEBUBDIBOHF DPODMVTJPOT

"OESFB $FSJPMJ .BSDP 3JBOJ "OUIPOZ$ "ULJOTPO BOE "MEP $PSC
UPSJOH IPXUPNBLFUIFNPTUPGBDPOUBNJXAUBWUWBEHE NYVIVMBM WRBSP B!
"QQMJIDBUJPOW™ *44] 9 EPJ T

4BNQSJU $IBUUFSKFFBOE "MJ4 )BEJ *ObVFOUJBM PCTFSWBUJPOT
JOMIOFBS SHHUSHTUTIRI®OBM 4DYFODF EPJ TT

3BMQI %FOOJT $PPL *ObVFOUJBMPCTFSWBYUS®BWPGNID FBESIIBHBIFAU
"TTPDJBUJPO v EPJ

#SVOP $SAQPO 'MPSFODJB %FWPUP &TUIFS %VbP BOE 8JMMJBN 1BS
NJDSPDSFEJUPOUIPTF XIPUBLFJIJUVQ FWIJEFODF GSPNB SBOEPI
"NFSJDBO &DPOPNJD +PVSOBM "Q@MJIFE &BEPO P NIDJ

+FTOT$SFTQP $VBSFTNB 4UFQIBO ,MBTFO BOE ,POTUBOUJO . 8BDL
HFORBB3/&MFDUSPOJD +EPSOBM TSO

+FTOT $SFTQP $VBSFTNB 4UFQIBO ,MBTFO BOE ,POTUBOUJO . 8l
QPWFSUZ DPOWRSHFSD#VYMMFUJO PG &DPOPNJDIBBOE 4UBUJTUJI
EPJ PCFT

'SBODJTDP $SJCBSJ /FUP 5BUJFOF $ 4PV[B BOE ,MBVT- 1 7TBTDPC
FSPTLFEBTUJDJUZ BOEBMRNRWV¥OS6BBBE EBWBJO 4UBUJTUJDT 5IFPSZ B
% EPJ

'FEFSJDP %SPMMFS .JHSBUJPO QPQVMBUJPO DPNQPTJUJPO BOE
FWIJEFODF GSPNTFUUMFNROREZDPQ@WARNIBNREBSEOBM
EPJ FDPK

#SBEMFZ &GSPO BOE $IBSMFT 4UFJO 5IF +BDIFL"GWIGEMT BGNBBR B GU
EPJ BPT

#SBEMFZ &GSPO BOE 3PCF3SUJO BSREVIBBIPIO UPSBSFIBEFRFUTUSBQ
EPJ
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" " 'BVWBOIQVCMITIFE EPDVNFOUT PO UIFIJTUPSZ PG UIFPWHIOFMMFT
NFOU1SJOUJOHOéDF .BIF 4FZDIWWEMMHETT[ NYBB-ZSP

/JIDPMB (FOOBJPMJBOE *MJB 3BJOFS 5IF NPEFSOJNQBDU PG QSFD
+PVSOBM PG &DPOPNJD ¢ySPXUI *44] EPJ T

[

1BVM (PMETNJUI 1JOLIBN *TBBD 4PSLJO BOE )FOSZ 4XJGU #BSUJ
X1Z BOE IPXNFSJDBO &DPOPNJD 3FWVYFX *44]
EPJ BFS

"MJ 4 )BEJ *EFOUJGZJOH NVMUJQMF PVUMIFGBEM @ Gl UMRUIRVEBSM B U |
4PDJFUZ 4FSJFT# .FUIPEPMPHJDBMEPIJ K uc Y

"MJ4 )BEJBOE +FéESFZ 4 4IJNPOPé 1SPDFEVSFT GPS UIFJEFOUJaCL
MJOFBS NPE¥VFMAOBM PG UIF"NFSJDBO 4UBUJTUMBM "TTPRABUJIPO
EPJ

'SBOL 3 )BNQFM &MWF[JP . 3PODIFUUJ 1FUFS + 3PVIHFENVN BOE
TUBUJTUJDT UIFBQQSPBDI CBTWEMOINFObVFOROP GYVMPAUIRPODT
EPJ

-BST1FUFS )BOTFO BOE 5IPNBOW UBBHFMAUPO 60JWFSTJUZ 1SFTT 1S
64" *4#] EPJ

l1FUFS + )VCFS 3PCVTUFTUJNBUJPO5RE 'BONBIME URIE OBQ BISNBBIWF LUIFESM 4
% EPJ BPNT

1FUFS + )VCFSBOE &MWF[IPCVIROWBERWIBIMFZ 4POT -UE $IJDIFT
&OHMBOE 6, +BOVBSZ *4 4 EPJ

3PC+ )ZOENBO &BSP8BOH BOE/JLPMBZ-BQUFW -BSHF TDBMF VOVT
*&& & *OUFSOBUJPOBM $POGFSFODF PO %BEABEHHREDJIOM 8P SAIT&RQ *¢
EPJ *$%.8

1BVM +PIOTPO BOE $I1SJT1BQBHFPSHJPV 8IBU SFNBJOPNG OBWM PG DF
&DPOPNJD -JUFSBUWSF EPJ KFM

%FBO ,BSMBO BOE +POBUIBO ;JONBO .JDSPDSFEJUJO UIFPSZ BOE
DSFEJUTDPSJOH GPS JNN@PBBOFRMVBMVBWJIPO EPJ TDJ
FODF

-FPOBSE ,BVGNBOBOE 1FURDEIPHHFFVFT JO EBUB "OJOUSPEVDUJP
WPMVNF +PIO8IJMFZ 4POT *44#] EPJ
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4UFQIBO ,MBTFO BOE .BSL .JTTFMIPSO %FUFSNJOBOUTPGUIFHSP>
SFEVDUJPO

&EXBSE & -FBNFS -FUrTUBLFUIFDPONNUIPG G BPEPWYRNUSITFWJIF X
\'% 63MYYUX \\\ OXYTW TWL XYFGQJ

&EXBSE & -FBNFS 4FOTJUJWJUZ BNOBIMDBROT &XIPR/GIENIFIM BF W J F X
63-MYYUX \W\ OXYTW TWL XYFGQJ

+PIO 3 -FXJT 4UFWFO/ .BD&BDIFSO BOE :PPOLZVOH -FF #BZFTJ
NFUIPET DPOEJUJPOJOH PO JOTVéEDJFOU TUBIBZFUJBOJOBBZATI
QBHFT v EPJ #"

3JDBSEP " .BSPOOB 3 %PVHMBT .BSUJO 7JDUPS + :PIBIPBOEUBUEB
TUBUJTUJDT UIFPSZ®OEPNG BURVETZ X4RO T EPJ

4UFMJPT .JDIBMPQPVMPT BOE &MJBT 1BQBJPBOOPYV 1SF DPMPO.
UFNQPSBSZ "GSJDBO EEFMPFOVPINFNISQ D Bv *44]
EPJ &$5"

/IBUIBO/VOO 5IF MPOH UFSN FEFDUT PBVESUDPSVZ FMBW6 BN PEFID P O
v *44] EPJ RKFD

/BUIBO/VOOBOE %JFHP 1VHB 3VHHFEOFTT UIFCMFTTIROMIFG BBE HF
&DPOPNJDTBOE4UBWJTUJDTEPJ 3&445@B @

/I BUIBO /VOO BOE -FPOBSE 8BOUDIFLPO 5IF TMBWF USBEF BOE UIF P S
"NFSJDBO &DPOPNJD 3FWMFX EPJ BFS

%»BOJFM 1F™MBBOE 7JDUPS + :PIBJ 5IFEFUFDUJPO PG JObVFOUJBM TV
BOJObVFODFNBUWBIEM PG UIF 3PZBM 4UBUJTUJDBM 4PDJFUZ 4FS
Y EPJ K ucC Y

(BSSZ% " 11JMMJQT 3FDVSTIJPOTGPS UIF UXP +TPU/ESHORBWFBA & DIPRO/MBNSHU
\Y EPJ

3JDIBSE 3 1JDBSE BOE 3 %FOOJT $PPL $SPTT WBMHIFPBABIPO PG
OBM PG UIF "NFSJDBO 4UBUJTUJDBM "TTPDJBU4RO
EPJ

.BSUJO 3BWBMMJPO 8I1ZEPOrU XF TFF'R P SYJBJY HFROMPANSIHDF NI F X
v EPJ BFS

.BSDP 3JBOJ "OESFB $FSJPMJ "OUIPOZ$ "ULJOTPO BOE %PNFOJDP
SFHSFTENFOUSPOJD +PVSOBM PG 4UBUJTAMIDT EPJ
&+4
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l1FUFS + 3PVTTFFVX BOE "GB®ID/NTU SFSFSATTJIPO BOEPRUBNINFZE EFUF
4POT -UE $I1JDIFTUFS &OHMBOE 6, *44#] EPJ

.BUUIFX 4 41PUXFMMBOE &MJ[BCFUI) 4MBUF #BZFTJBO PVUMJFS E
NJYUVEBZFTIJBO "OBMZTNT EPJ #"

&OSJDP 4QPMBPSF BOE 3PNBJO 8BD[JBSH )PXEFFQBSF UIF SPPUT
+PVSOBM PG &DPOPNJD -WFSBUV8E&/ EPJ KFM

.BSL' + 4UFFM .PEFM BWFSBHJOH BGHP Y3 DB MFPI® &MPMAPNNIM TJUFSB!
v EPJ KFM

4UFQIFO. 4UJHMFS 5IFDIBOHJOH I'NRUPIDBROEHEB OV TU DIFIBIO
*44] EPJ UBTU

.BSDP 5BCFMMJOJ (JGUT PG UIF JNNJHSBOUT XPFT PG UIF OBL
PG NBTT NJHSSHWPFEX PG &DPOPNJD 4UVEJFT *44]
EPJ SFTUVE SE][

"MFTTBOESP 5BSP[[J +BJLJTIBO %FTBJ BOE ,SJTUJO +PIOTPO 5I}
JEFODF GSPN &WBBODBO &DPOPNJD +PVSOBM "Q@MJFE &DPOPI
EPJ BQQ

"MXZO :PVOH $POTJTUFODZ XJUIPVU JOGFSFODF JOTUSVNFOUB
DBUJBRUSPQFBO &DPOPNJD 3FWJFX *44/ EPJ K FV
SPFDPSFW
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"QQFOEJY

) JEEFOJO 1MBJO 4JHIU *ObVFOUJBM4FUT JO -JO

SIJTBQQFOEJYGFBUVSFT'QIGFEHXPQIPWIERPSFQMIDBUJIPO N
BOEJOUFSBDUJWFEFNPOTUSBUJPOT PG UlIF BMHRSIUENYT &SP Q
XFQSPWJEFBEEJUJPOBM UFDIOJDBM E'FRUBRIMEHXFGISFWFBERP E
BEEJUJPOBM SFTVMUT GPS UIFFNQJSJDBM BQQMJIDBUJPOTBT"
FYBNQMFCBTFEPOBEESFTTJOH QPWFSUZDPOWFSHFODF BDS

" 4PGUXBSFBOE SFQSPEVDJCJIMJUZ

"MM DPEFVTFEJO UIJT QBQFS5 GBELBGSFAMBNINRIMFNFOUT UIF C
BMHPSJUINT BSF GSFWWZBWBIMBOMIFTRUSP NS KO ZU BHD

TFDUJPO XF QSPWJEFBOJOUFSBDUJWFJMMVTUSBUJPOPGJ
GPSUIFCSPXTFS BOE QSFTFOUSFBEZ UP VTFDPEFUPJOTU
VTFUIF NFUIPET PO TINVMBUFE BOE SFBM XPSME EBUB GSPN U

*OUFSBDUJWF EFNPOTUSBUJPO

"OJOUFSBDUJWFJIJMMVTUSBUJPO UIBUDBOCFVTFEJONPTUC
BWBJMBLC/MBBU S XMNSM"FUUX NT NSKQZJSHJ

" $PEF

"TDSJQU WFSTJPO PG UIJT MREBXT BWBIUMEBECINIFFBWSKQZJSHJ
[JRT

[IJIYTTQXNSXYFQQDLN®YMZGNSKQZJISHIJ
QNGWFWSKQZJSHJ

XJY XJJI
3
]! HWSTWR WSTWR WSTWR
ATH

]@JV3 B WS TVBR

]@XJV3 3 B WSTWR
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]@XJV3 3 B WSTWR

RIQ! QR* ¢ ] +NY F QNSJFW RTIJQ \ T NSYJWHJUY
UQTY ~ FGQONRIQ HTQ IFWPLWFQ\I "
+NSI YMJ NSKQZJSYNFQ XJYX
RIQDXJSX XJS)RIQ 9ZWSX YMJ KNWXY HTIK SILEYN[J G~ [JKFZQY
RIQDXJSSKQZISHI@ B &IFUYN[J WIXZQYX
RIQDXJS)SNYNRQ@ B .SNYNFQ FUUWTINREYNTS

7JUWTIZHJ YMJ WZLLJISIXX FUUQNHFYNTS

IFYF! WJFI HXMYYUX XMTWY \Z FH FY WZLLJIDIFYRKWTR ,NY-ZG

IFYFINFRTSIX \NYMFYF LJRXYTSJXQFSIDFWJF

IFYF! IFYF@X SFFYFWLIUUHD B7JRT[J 3&X GJKTWJIMFSI

+NY YMJ GFXJQNSJ RTIJQ

RIQ! QRQTIWLIUUHD ¢ WZLLJI HTSYDFKWNHF
INFRTSIXHTSYDFKWNXFNQ HTSYDFKWNHF
YWTUNHFTSYDFKWNIHNXYDHTFXNTSYDFKWNHF " | FFYFF

XZRRFWPM) 8ZRRFW" FS| STS WTGZXY 8*

QRYJXY HTJIKYJIXY RIQ [HT[ " XFSI\NHM [HT[-( RIQ -( 7TGZ)
&XXIXX NSKQZJIJSYNFQ XJYX

RIQDXJSX XJSRIQ O9FWLJIY Y TK WZLLJI HTSYDFKWNHF FY UTXNYN
QFRGIFXJYDQFRGYRYFY UTX" XNLS XNLSHTIRIQ @
TUYNTSXXJYDTUY N TFSXQ 3T FUUWT]NRFYNTSX
HQZXYIWKJVDFQTRIQKNYYJI +TwW -( 8+

UQTRIQDXJSX YMWIXNBQWR 5QTY YMJ UFYM

XZRRFWPMPQDXJSX ,JY YMJ XZRREFW"™ TK XJY XN_JX
IFYF@RIQDXNISKQZIJSH®&®JY B B (MJHP TZY YMJ YTU XJY

JJ



*ObVFOUJBM4FUT JO -JOFBS 3FHSFTTJPO

# "EEJUJPOBMUFDIOJDBM JOGPSNBUJPO

*OUIJT TFDUJPO XF QSPWJEF BEEJUJPOBM UFDIOJDBM EFUE
bVFOUJBM TFUT BOE UIFJS JObVFODF 'JSTU XFJMMVTUSBUT
BHHSFHBUJOH JOEJWJEVBM GVMM TBNQMF JObVF)IFFKFBT QF
EJTDVTTBQQSPYIJNBUJPOTUP UIFJObVFODFPGTFUTPGPCTF
#SPEFSJDLFUBMBO FYBNQMF /FYU XFDPOEVDUBTJNVMBUJPO
UIFUISFFDPOTJEFSFEBMHPSJUINT 'JOBMMZ XFJOWFTUJHBE
TFOTJUIJWJIUZ PG 0-4BOE 4-4 FTUIJNBUPSTJOBTIJNVMBUJPO F

# "HHSFHBUJOHJOEJWJEVBM JObVFODFT

"MHPSJWBMQSPYIJNBUFTUIF JObVFODFPGBTFUPGPCTFEFSWBUJF
VBM GVMM TBNQMEF JObVFODFT PG JUTNFENCFST 8IFOBTTETT.
FTUIJNBUFT UIJTNFUIPE TVEFSTGSPNBEPXOXBSE CJBT 8JUIF
BOE IFODF UIF JObVFODFPG PCTFSWBUJPOTJODSFBTFTBOE EJ
CBUFE 5IFPUIFSESJWFS PG JObVFODF SFTJEVBMT EFDSFBT
BOBMZTJT 8FJMMVTUSBUF UIFVOEFSFTUJNBUJPO XJUIB NFB
$POTJEFS UIRNPEFMXIFSF XF BSF JOUFSFTUFE JO UIF JODb\
FTUINBUKR®I| XF BSF XJUIPVUMPTT PG HFOFSBMS)BZ USZJO
"o s 8F XJMM TIPX UIBU UIF JObVFODF PGB TFU PGUXP JOb’
BOYe JF UIFZWBYJITGZAI/N JTHSFBUFSUIBO UIFTVNPGJObVF
NFNCFST 8F OFFE;UP,EIPX12g9); XI1IJDIJT FRVIJWBMFOU UP

|\i|yi ielyl\il"' 1i62 Vi | I\;el;zz)’i <0

P P P P
4JODE Yi+ Y= Y+ ienYi XFDBOSFEJTUSJCVUF UIF TFDPC

1 X 1 1 X

1

NN 1 yi +

N N 1 N 2 N .
i i61;2

yi < 0

P P P
#ZBTTVNQUIPO XF LORXUEBU,g,vi< ¥ XIJDIINQMJIFT UIBU

S 1 X
N N 1 VTN 2 N IR
i I i61;2
oo X2 X 1 X,
N N O YTNT 2 Y N 2 N 1 7Y
i61;2 i61;2 i61;2

XIFSFUIFTFDPOEUFSNDBODFMT PVU DPNQMFUJOHMUIF QSPP!
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*GXFVTFPOFPSNBOZSFHSFTTPSTJOTUFBE UIFMFWFSBH
XIMMWBSZ BOE XFDBO OP MPOHFS EJSFDUMZ EFUFSNJOF UIF .
J)PXFWFS UIF PWFSBMM QSPCMFNJT TINJMBS wBOZ SFNPWBN
IFODF UIFJObVFODF PG OPO SFNPWFEPCTFSWBUJPOT 51JT
XIFOBIJHI MFWFSBHF BOE UIVT JObVFOUJBM PCTFSWBUJPO

# "TTFTTJOHJObVFODFBQQSPYJNBUJPOT

&TUJIJNBUFT PG UIFJObVFODFPGTFUT PG PCTFSWBUJPOT UIB
FMFNFOUT SFRVJSFEUPDPNQVUF UIFFYBDUWBMVF FOBCMF D
TICMFTFUUJOHT )PXFWFS TVDIDPNQVUBUJPOBM TIPSUDVU
BQQSPYIJNBUFE FMFNFOUTBSFJIJNQPSUBOU EFUFSNJOBOUT F
QSPYIJNBUJPOJTUIF"QQSPYJIJNBUF .BYJNVN *ObVFOTEHF-BRPWYV S C
FUBM X1IJDI XFIJOWFTUJHBUF B BVMMVPOSBYB UIF MINJUBUJ
BQQSPYJNBUJPOVTIJOHB TINVMBUFEFYBNQMF BOEUIFO EJTD'
PGTFWFO TUVEJFT PG NJDSPDSFEJUT XIJDIJT GFBUVSFEJO U

'"JHVSFAINVMBUFE EBUBBOE MFBTU TRVBSFT S
S5IFDPWBSJBUF POUIFIPSJ[POUBMBYJT BOE Ul
ESBXO GE®NEBTUSICVUIPO UPBMMPX GPS NPEF ¢
BOE SFTJEVBMT

$POTJEFSBVOJWBSJBUF SFHSRFILJWRWOPNPTH-RSMVBRTPBD P OXJU
TMPQF QBSBNFRJFE B [FSP JOUFSDFQU XIFSFJOOPWBUJPOT E
UIFDPWBSJBUF BSIBESBXWSGSFNIPOT 51JTTFUVQBMMPXT GP
MFWFSBHF BOE SFTJEVBMT XJUIPVUJOEVDJOHTFOTJUJWJUZ
EFQFOEFOU WBSJBCMFIHIVE FIAVYS™MU [KEJWMMVTUSBUF UIF CFIBW
XIFOBQQSPYJNBUJOH JObVFOUJBM TFUT BOE UIFJS JObVFODF
FTUINBUE®IBVFODFJT HIWFO CZ

L (PY “xfe

R 1O %"
: (VY "x%e %' # &5 T

OVSBOBMZTJTJT CBTFE POPEIFSSHOTLVAMUUBIGIEOU IFJS INQMFNFOUBUJPO LJOE

BWBIJMBLCYMBEBULNYMZG HTR WLNTWIFS _FBRINBGAYRNNIU E GCC GSPN
8F BMTP DPOTJEFS".*1JO UIF TINVMB #JBO F Q5 WITHFIEDEARNDU PGB M EFUE

JW
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XIFSWJT BWFDUPS DPOUBJOJOHIUTIB WFWBBISEPFOBRXBEOJOH UIF
5IFEJEFSFODF CHWBFHO&5"IT HIWFO CZUIFTVQQSFTTIJPO PG L
DPNQPOFOU PG UhF NFBTVSF

*OJHVSFXFWJTVBMIJ[FUIFFSSPSTPGBQQSPYJNBUJPO XIFC
JObVFODF *OUIFMFGUQBOFM XFSFMBUFUIF".*1 FSSPS UF
4J0DF MFWFSBHF BOE SFTJEVBMTBSFUIFPOMZ UXP GBDUPST
DBTF UIFVTFPG".*1 MFBET UP B(E P X)OX@RBEDFJBUO PGUIF FTUJNB
PGUIFJObVFODF *O UIF SJHIUQBOFM XF SFMBUF UIF FSSPS
CFTFFO UIFNBHOJUVEFPGUIFFSSPSJT QBSUJDVMBSMZ QS
PCTFSWBUJPOT

'JHVSF &SSPST GSPN VTJOH
".*1LUPFTUJNBUFJObVFODF
DPFEDIJFOUT DPNQBSFE UP
FYBDU WBMVF QMPUUFE B
UIFFYBDUMFWFSBHF MFGU
FYBDUJObVFODF SJHIU PG
WBUJPOT

IFYU XF JOWFTUJHBUF UIF JObVFODF PO UIF FTUIJNBUF PG
DPFéEDJFOU FTUIJNBUF 5P TIPXDBTFUIFJS SFMBUJPOTIJQ XF .
TUBOEBSE FSSPSTPOJUT ".*1 FRURGBUF BEFEa®EMBFREDJIJFOU W
PG t=788 JOEJDBUJOHHPPEBDDVSBDZ PO BWFSBHF )PXF\
BQQSPYIJNBUJPO EFUFSJPSBUFTDPOTJEFSBC\WWZRAXJI DV BMD BB T .
UIF SFMBUJPOTIJQ CFUXFFOUIF TUBOEBSEJ[FE SFHSFTTJPO
BT XFMMBT MFWFSBHF

'JHVSF®IBHOPTUJD QMPUT C
UIF SFHSFTTJPO PG FYBDU
WBUJPO JObVFODF PO TUBC
FSSPST POUP UIFJS ".*1 FT
NBUFT 3FTJEVBMT BSF QM
BHBJOTU aUUFE WBMVFT MF
UIF MFWFSBHF PG UIF JObV
PO UIF SJHIU

'JOBMMZ XF DPOTJEFS UIFJObVFODF PO UIF TIJIHOJaDBODF
#SPEFSJDLFUBROPUFYQMJDJUMZ USBBMVPDVFWODEBRPWI FS DPN

W
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UIFJObVFODF PO TIJHOJaDWBDMNEEZ BBHDWNOMBUJOH

Tre etagy 4
XIFSE)'*l BOE&)'*l BSFUIF".*1 FTUIJNBUFT PG UIFJObVFODFAR G PCT
FTUIJNBUFOPEGJUT TUBOEBSE FSSPS "NJOJNBM JObVFOUJBM TF
EJSFDUJPO GPBJHOJaDBOUMZ QPTJUIJWFPS OFHBUJWF BOE T
OFFETUPCFFYDFFEFE UPSBOPREHPOOWFTUJHBUF UIJTBQQSPYJNB
VTJOHBO FNQJSJDBM BQQMJDBUJPO

&NQJSJIDBM BQQMJIJDBUJPO UP NJDSPDSFEJUT

.BOZ SFDFOU MBSHF TDBMF FYQFSIJNFOUBM TUVEJFT FWBMYV |
BUPPMGPSBMMFWIBUJOH QPWFSUZBOE GBDJMJUBUJOH FD|
TUVEJFTBSFB@BMEFFEIOZ FUBMPBTTFTTUIFTFOTIJUIJWJUZ PG |
USFBUNFOUFéFDUUP SFNPWJOHPCTFSWBUJPOT 5IFTFBSF SB(
BOE )FS[FHPWBOBVSHFUBMPOHPMUBBOBTJP FUBMIIJPQJB
5BSP[[JFUBM.FYJD®HFMVDDJFU BM\SPDBPAQPO FUBMIF
11IMIQQ,BCSAMIBO BOE ; JONBOE *OEBBFSKFF FU BMF VOEFSMZJOH
NPEFMJTB TIJNQMFUSFBUNFOU FéEFDU NPEFM XJUIBTJOHMF SE

5 BCMFA4FOTJUIWIUZPGUIFBWFSBHF USFBUNFOU FEFDU PG

#*) .0/ &5) .&9 .03 1)* */%

&TUJIJNBUF
t

4JHO TXJUDI
#

4JHOJaDBODF
#

OCTFSWBUJPOT

5|lF SFQPSUFE WBMVFTBSFUIFTJ[FTPGJObVFOUJBMTFUTUIBUBSFOFFEFEUPJOEVDFBTJHO
UIJTTIJHO bJQCFDPNF TJHOJabBOU BUUIF WBWFMMBE 'V FIJBDMHEF SBODINTObVFODFT q" r BC
".*1 FTUIJNBUFT q# r 'PSUIFTJHO TXJUDI XFFYQMBORUZ UBWRNY BTF JObVFODF PO

*@GBCMFXF QSFTFOUUIFGVMM TBNQMF FTUIJNBUFT BOE UIF -
uJBM TFUT UIBU JOEVDF B TJHO TXJUDI BOE B TJHOJaDBOU T

wWJ
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BQQSPBDIFT CBTFE PO B'OBEHRVEHIRSNINNO H FYBDU JObVFO
g" r BOE "*1LFTUIJNBUFT qgq# #SSPEGCSREBYBPUOHVF SFTVMUT
GPSTIJHO TXJUDIFTBSFTJIJNJMBS #Z DPOUSBTU UIFTJ[FT OFF
EJEFSTUSPOHMZ 8IFOQBSUJDVMBSMZJObVFOUJBM PCTFSWBU
QSPQFSMZBDDPVOUTGPSUIFFEFDUT PG TVCTFRVFOU SFNPWE
GPS JOEVDJOH TIJHOJaRBRYVBR ICPBBMMBROAOKBEFSBCMZ MPXFS U
XPVME FYQFDU

'"JHVSFAPVTFIPME JODPNF JO
UIPVTBOET WFSUJDBMBYJT |
USFBUNFOU EVNNZGPS UIFTU
PO &UIJPQJB BOE .FYJDP 5IF
HSFTTJPO MJOFJT JOEJDBUFE

5|BOLTUP SBOEPNJ[BUJPO UIFSFHSFTTJPO NPEFM VOEFSM
BCMZTINQMF BOE $PPLrTEJTUBODF PSPUIFSTUBOEBSE DIFDL
JTTVFT S5IFDBTFTPG &UIIJPQJBBOE .FYJDP BSH\QBSMHYIOVDMBSMZ
MFWFSBHF QMBZTB MJNJUFE SPMFJOUIJTSFHSFTTJPOTFUUJOI
GPS"MHPSJUIN

# "QQSPYJIJNBUJPOTJOUIFQSFTFODFPGJObVFOU.

"QQSPBDIFTGPSJEFOUJGZJOHJObVFOUJBM TFUT UIBUBSFCBT
QSFDJTFMZJOUIFQSFTFODFPG TVDIJObVFOUJBMTFUT 5P T
UIFVOJWBSJBUF SFHSFTHATJRIDUGSP B OEDNOIPFONBUIJPOT BOE DPV
ESBXO GEBPENJTUSJICVUINWOSTOOXBFIDPOUBNJOBUF UIJT TFUVQ X
JObVFOUJBM TFUT RS MFRVaFTRUOOFREDIFOU WBMVF PG UISFF
DPWBSJBUF WBMVFT CZ TFWF Oy.' PS8l B OFPFEDBEEG P WBMVE JT D
UP UXP BOE DPWBSJBUF WBMVFT BSFJODSFBTFE CZ aWF O0OF
WIJTVBMJIJHE 36 4

8F TINVMBUF SFBMJ[BUJPOT PG UIF QSPDFTT EFTDSJC
QSPBDIFTUPBTTFTTNBYJNBMMZ JObVFOUJBM TFUT UIBU MPX

513T JT QFDVMJBS DPOTJEFSJOH UIF EPXOXBSE CJBTFT P@™ BDDVNV]I
FTUJNBUF JOHFOFSBM BOE;"* BOE B UINBUGHVFOUIJBM PCTFSWBUJPOT

WJJ
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'JHVSF4INVMBUFE EBUBBOE 0-4 SFHSFTTJP
UIFGVMM TBNQMF JOHSBZ BOEUIFVODPOUI
EBTIFE JOCMBDL .FNCFST PG UIFJObVFC
[IJHIMJHIUFE XJUI DPMPS BOE JOEGBBUFE Cz
Sooo BOE BDSPTFTI(EBR&

POFUP WHABTF BSF"MHPMBCNRMMFE q"g" BOET XFMM BT "MHPSJUI
XJUIFYBDUJObVFODFT q"r BOEUIF".*1 FTUJNBUF qg# r 5IFS
‘'JHVSF#PUI WBSJBOUT P QABHFPSINNEN MBUIJWFMZ QPPSMZ BOE E
UIF JObVFODF PG UIF aSTU JObVFFIBAP BRNT C'MHPRSI UWUMU EF
SFMIJBCMZBDDPVOU GPS UIFJObVFODFPGUIFTFDPOE TFU &T
PvVvU BOEUIFUBSHFUWBMVF BGUFS aWF SFNPWBMT PG VOJUZ
PO BWFSBHF 5IFJNQBDUPG SFNPWBMT MFWFMT Pé@ BGUFSXE

SFMJBCMZ aOET CPUITFUT BOE DPOUJOVFT UP JEFOUJGZ JN
SFNPWBM

'"JHVSFBSBOTQBSFOU MJOFTJOEJDBUF JOEJWJEVBM SVOT UIJDL M.
UPQUP CPUUPN BQQSPBDIg# r HSBZ EBTIFE qg"r HSFFO TPMJE ("
UFBM TPMJE S5IFWFSUJDBMBYJTJOEJDBUFTFTUJNBUFT UIFIPSJ

5/F BWFSBHF FTUJNBURT BSF1:38 BOgs.1q) =1:00 *OUFSFTUJOHMZ SPCVT
FTUJNBUJPO TMJHIUMZ VOEFSTIPPUT UlR 3@#Y¥FODF PG UIFaSTUTFU BU

wWJJJ
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# 4INVMBUJPOTBOENFUIPETFOTIJUIJWIUIJFT GPS (

4FOTJUIJWJIJUZ UP JObVFOUJBM TFUT EFQFOET PO UIF NFBTVSH
VTFE 8F IJMMVTUSBUF UIF SPMFPGUIFQBSUJDVMBS FTUJNBI
GPS 0-4BOE 4-4DPFEDJFOU FTUIJNBUFT "HBJO XFVTFUIF VO
4AFDUPXQIWN =100 BOE BEE B SFQFBUFE MBZFS PG UIJT TFUVQ
JOTUSVNFOUFE WBSJBCMF S5IJTHIWFTVTUIFGPMMPXJOH TFL

Y= [+ V XJUJ t(8) BOE t(8);
Z= Y+ E XJUA t(8):

8F VTF "MHPSUBINOE BOEBTTFTTUIF JObVFODF PG NBYJNBMMZ
TJ[FPOFUP BOE SFQMJDBUF UIFFYFSDJTF UJNFT

51FSFTVMUTPGPVSTIJNVMBUJPO FYHF$DEEOG B SFWHRT Y BIVBINIFEEY]
XFEFQJDUUIF0-4 UPQ BOE 4-4 CPUUPN FTUJNBUFTBGUFS
PG JODSFBTJOH TJ[F IPSJ[POUBMBYJT 0-4FTUJNBUFT SFNB
PCTFSWBUJPOTBSFMFGU JOUIFTBNQMF "GUFS UIJTQPJOU X
FTUJNBUFT 5IF NFBOBOENFEJBO PG UIFFTUJNBUFT TUBZ DMI
JOEJDBUJOH OP TFSJPVT OVNFSJDBM QSPCMFNT 51JTJT OPU
XIFSFFTUJNBUFTTUBSU UP EJWFSHF BGUFS BCPVU UXFOUZ SF
UIFaSTUESPQ PVUEVFUPBMBDL PG OVNFSJDBM TUBCJMJUZ
DSPTT PO UPQ #FGPSF UIJT XFDBOTFFBTIPSUTQJLF JO UIF
ESJGUT P& BHBJO OWFSBMM BCPVUUISFFRVBSUFSTPG UIF TJI
UFSNJOBUF QSFNBUVSFMZEVF UP B MBDLPG OVNFSJDBM TUBCJ
UIBOIBMG PG UIF SFNBJOJOH 4-4 FTUIJNBUFTBSF QBUIPMPHJD!
WBTU bVDUVBUJPOT BGUFSXBSET

5IFTF SFTVMUT JOEJDBUF UIBU FWFO XJUI IFBWZ UBJMFE F
FTUJNBUFTPGBO PUIFSXJTFDPSSFDUMZ TQFDJaFE MJOFBS S|
CFQBSUJDVMBSMZ TFOTJUJWF UP JObVFOUJBM TFUT )PXFWF
TVTDFQUJCMF UP JObVFOUJBM TFUT BOE SVO JOUP OVNFSJDBM
TINQMF TFUVQ

51BUJT X3WI BOE JOOPWBUJPOT BOE DPWB®JIJBURISEERNXORBBR BMMP)
NPEFSBUFMZ IJHI FSSPST BIOHE/ M FOAPFSSBOIF SFBMJ[BUJPO

JY
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