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Abstract — What is the importance of comprehensively including
the end-of-life impact in the calculation of the environmental
impact of the building? Are there methods to optimise the
recycling process of concrete in order to reduce the environmental
impact? Which end-of-life treatment can be put forward as an
optimal scenario for a concrete structure? This research examines
the influence of the end-of-life treatment on the environmental
impact of concrete constructions, using a life cycle assessment
with a focus on module C and D. It is a well-known problem
that there is an enormous amount of concrete and demolition
waste, along with a risk of depletion of the raw materials. By
quantifying the benefits of recycled concrete, both problems can be
tackled. A first study on material level confirmed the importance of
the end-of-life treatment on the environmental impact. To reduce
the environmental impact score even more, several optimisation
techniques can be applied, but more investigation is needed.
Afterwards, in order to propose an optimal end-of-life scenario,
the acquired results are implemented in a case study of the
University of Ghent. It appears that the most favourable end-
of-life scenario, for the many outdated concrete buildings of the
1960s, is high-grade recycling.

Keywords — life cycle assessment, end-of-life, concrete debris,
recycling concrete, recycled aggregate

I. INTRODUCTION

Concrete is one of the most used construction materials in the
entire world. To deal with the significant amount of construction
and demolition waste (CDW), it is necessary to define what will
happen to the concrete debris after the demolition of dwellings.
Landfill will put an extra burden on the environment, low-grade
recycling will have a limited profit and high-grade recycling can
imply a significant amount of avoided primary materials.

Currently, the majority of concrete waste in Belgium is
recycled and used in low-grade applications, such as road
construction. Although, the advantage of high-grade recycling
is twofold. On the one hand, it uses a considerable amount of
CDW for further use, just as low-grade recycling does. On the
other hand, it reduces the extraction of non-renewable primary
materials and thus prevents the depletion of raw materials.
Therefore, the use of concrete debris in high-grade applications
has a significant influence on the environmental impact of the
end-of-life (EOL) of a building. Nevertheless, the EOL is only
taken into account to a limited extent nowadays. As a result, it
is impossible to indicate whether or not the benefits of recycling
can outweigh the burdens of high-grade recycling processes and
thus present an optimal environmental EOL scenario.

The high-grade recycling process of concrete has three main
stages, as shown in Figure 1. When concrete is low-grade
recycled, the last phase of washing is not necessary due to

the lower required technical performance. The crusher, screener
and washing plant each require different auxiliary equipment
and entail a certain amount of material losses, marked in blue
and red respectively. All machines consume diesel, except for
the electric washing plant.

Concrete debris
(selective demolition)

Transport to 1 Jaw crusher 2 Screener 3 Washing
I recycling facility —| * Wheelloader [ plant
lorry) + hydraulic crane + wheel loader + drum screen
(lorry Losses: 10-14% Losses: 33% Losses: 1-2% vol

5% directly to landfill

Fig. 1. Recycling process, according to the recycling company Degetec.

After the recycling process, recycled aggregates (RA’s) are
obtained. These consist of natural coarse aggregates and at-
tached mortar. The amount of mortar attached to the aggregates
can vary in function of the dimensions of the primary aggre-
gates and can be between 30 and 60% of the RA’s volume [3].
The ageing mortar is the main reason for the lower quality of
RA’s. It causes an overall lower density and strength, but also
a higher porosity, permeability and water absorption [1]. This
results in a limited substitution ratio of 20%, which ensures the
production of high quality recycled aggregate concrete (RAC)
[4].

To counterbalance the lower quality of RA’s, more cement
is required in a RAC compared to primary concrete [2]. This
implies an increase of about 5%, which raises the environmental
impact of RAC due to the high CO, emissions from cement
production.

Il. LCA METHODOLOGY
A. Goal and scope

What is the importance of comprehensively including the
EOL impact in the calculation of the environmental impact
of the building? To find an answer to this research question,
a life cycle assessment (LCA) is executed to determine the
environmental impact of different EOL scenarios. The study is
executed on two different levels, i.e. material level and building
level. The used functional units (FU) are one cubic metre of
concrete and a case study of the University of Ghent, the S4
building on Campus Sterre.

The boundary conditions include module A, C and D, with
a focus on the EOL. Through allocation, namely the cut-off
system model with the addition of module D, the potential
benefits and burdens can be taken into account in the first life
cycle. Figure 2 shows all the phases involved in the LCA.
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CFUPOQVJO[BMHFCFVSFOOBIFUTMPQFOWBOEFDPOTUSVDUJFT )P
OBNFMJKLFFOCFEVJEFOEFNJMJFV JNQBDUNFU[JDINFFCSFOHFO 4
[BMFFOCFQFSLUFXJOTUJOIPVEFOFOIPPHXBBSEJHF SFDZDMBHF LB
WBOIFUCFUPOQVJOJO #FMHJA HFSFDZDMFFSEFOHFCSVJLUJO MBB
HFCSVJLWBOEFQSIJNBJSFHSPOETUPGGFONJOJNBBMHFSFEVDFFSE



*OMFJEJOL

0OOEFS[PFL

7TBOEBBHEFEBHXPSEUEFNJMJFVY JNQBDUWBOEFFJOEFMFWFOTEV\
FFOMFWFOTDZDMVTBOBMZTF -$" )JFSEPPSJTIFUPONPHFMJKL PN |
NIMJFVWMBL %PPSEFFIJOEFMFWFOTEVVS VIUWPFSJHUF CFUSFLLF
TDFOBSJPNTWPPSFFOCFUPOOFODPOTUSVDUJFNFFSOBBSWPPSHF
XPSEFO ONFFOPQMPTTJOH UF CIJFEFOBBO EF QSPCMFNBUJFL XPSI
FFSTUFIFUNBUFSJBBMOJWFBY XBBSCJKEFNJMJFV JNQBDUWBO WF
AAOLVCIFLFNFUFSCFUPOWJBFFOMFWFOTDZDMVTBOBMZTF ;PLBO

g8BUJTIFUCFMBOHPNEFFJOEFMFWFOTEVVSJNQBDU VJUHFCSFJ

WBOCFUPOOFODPOTUSVDUJFT
g; JKOFSNFUIPEFOPNIFUSFDZDMBHFQSPDFTWBOCFUPOUFPQUJ

%BBSOBBTU[BMEFNJMJFV JNQBDUWBO WFSTDIJMMFOEF NPHFMJKL
TUVEZ ;PLBOFFOPQUJNBBMTDFOBSJPWPPSEFFJOEFMFWFOTEVVS
LBOFFOBOUXPPSECJFEFOPQEFWSBBH XBUFSNPFUHFCFVSFONFU



-JUFSBUVVSTUVEJF

JFUWPMHFOEF IPPGETUVL HBBU FFSAOB @ &QWEW B b DFADOMHBHG-PW B O JOH
QSPCMFNBUJFLFOFONPHFMJKLIFEFOWBOHFSFDZDMFFSEFHSBOVM
-$"LPSUHFTDIFUTU XBBSJOEFUIFPSIJFXPSEUUPFHFQBTUPQEFCFL
SPCVVTUIFJE[BMPPLEVJEFMJKLXPSEFOEPPSEFWFMFBBOOBNFT E.

#FUPOGSBDUJF

#FUPOJT AAOWBO EFHSPPUTUFHFCSVJLFSTWBO QSIJNBJSFNBUFSJ
BBOEF&0-WBOFFOHFCPVXJTEVTWBOHSPPUCFMBOHPNEFQSJINBJ:
HSPOETUPGGFOUFHFOUFHBBO *OEJUPOEFSEFFM XPSEUFSHFLFLF
HFSFDZDMFFSEFCFUPOHSBOVMBUFO )PFXFMNPNFOUFFMCPVX FO-
NFFSCFTDIPVXE XPSEFOBMTFFOHSPOETUPG WPPS QSPEVDUJF FO I
FDPOPNJF BMTEFHFNFFOTDIBQUFOHPFEFLPNFO

*OWFSTDIJMMFOEFMBOEFOHBBUIFUJOFSUFCPVX FOTMPPQBGWBNMN
WBO MBOETDIBBSTUF TPNTWFSCPEFOPGIFFGUFFOIPHFLPTUQSJK
MBBUTUHFOPFNEFLBO WFSLMBBSE XPSEFOEPPS FOFS[JKETFFOJOC
BOEFS[JKET NPHFMJKLF CFESFJHJOHFO WBO PNMJHHFOEF HSPOE X
DBUFHPSJFAOWBO TUPSUQMBBUTFO POEFSTDIFJEFO #FUPOQVJO V
XPSEU FDIUFS IFUNFSFOEFFMWBO IFUCPVX FOTMPPQBGWBM SFFE
4UPSUFOHFCFVSUOPH[FME[BBNBMTMBBUTUFNPQMPTTJOHN JOEJF

JFUWPPSEFFM WBO IPPHXBBSEJHF SFDZDMBHFJT EVTUXFFMFEJH &
TMPPQBGWBM WPPSWFSEFSOVU XBUOVBMHSPUFOEFFMT XPSEU HI
EVDFFSUIFUEFPOUHJOOJOH WBO OJFU IFSOJFVXCBSF QSJNBJSF NI
OBUVVSMJKLFHSBOVMBUFOHFEFFMUFMJKLWFSWBOHFOJOEFQSPE
UPOQVJOOJFUIBBMCBBSJT )FUHFCSVJLWBOIFUCPVX FOTMPPQBC
JOWMPFEPQEFNJIJMJFV JNQBDUWBO EF &0-WBOFFOHFCPVX



-JUFSBUVVSTL
S3FDZDMBHFQSPDFTCFUPO

1SPDFTHFSFDZDMFFSEFHSBOVMBUFO

JFUQSPDFT[PBMTIJFSPOEFSCFTDISFWFO JTHFCBTFFSEPQEFHBOF
DFOUSBMFFOQVJOSFDZDMBHF CF EBRIKIES BIEM EREGS JIOGEBUT R KE AN\ QI
JO#FMHJA XBT EJFHFSFDZDMFFSEF" IPPHXBBSEJHFCFUPOHSBOVNM
UPUFFOTUFSLUFLMBTTF $ JOFFOPNHFWJOHTLMBTTF && %FHFU
HFOUSBOTQPSU PPLBBO FOBGWPFS NPHFMJKLJTWJBTDIFQFO .P
BBO &DP 1PMZDPO %JU JT RFOILHISHRLF OEB MDEFMNX BRSCRIKEIB WEFGSWBO
UFFSEFDPMPHJTDICJOENJEEFM %JUCJOENJEEFM XBBSCPSHU FFO
WBOIFUCFUPOPQWFSTDIJMMFOEFWMBLLFOWFSCFUFSU

JFUQSPEVDUJFQSPDFTWBO3"nTJTHFMJKLBBSEJHBBO EBUWBO OBL
WSBHFO XFMIPHFSF LXBMJUFJUTTQFDJODBUJFT PQUFDIOJTDI WMBL
FUBM "GIBOLFMJKL WBO TJUVBUJF UPU TJUVBUJF LBO EF FYU
WFSNFEFO QSIJNBJSFQSPEVDUJF IFUOJFUJOSFLFOFOWBOEFMBTU
MBBHXBBSEJHFSFDZDMBHFJTFSCFQFSLUFSFWFSNFEFOQSJIJNBJSF
XPSEFOEBUIFUIPPHXBBSEJHSFDZDMFSFOWBOCPVX FOTMPPQBGW
FUBM ONNFFSJO[JDIUUFLSIJKHFOJOEFTUBQQFO WBO IFU SF
XBBSWBOFFO TDIFNBUJTDIPWFS[JDIUJT XFFSHFHFWFOJO 'JHVVS

'"JHVVSFDZDMBHFQSPDFT WPMHFOT %FHFUFD

7TPPSIFUTMPQFO JTFSFFOJOTQFDUJFPQEFTMPPQXFSGDPOGPSN
TDIBUUFO /BIFUTFMFDUJFG TMPQFO WBOEFCFUPOOFO TUSVDUVVS
WPPSEFHSPPUTUFNJMJFV JNQBDUWBO FFO SFDZDMBHFDFOUSVN -
USVNBMTPQEFXFSGQMBBUTWJOEFO )FUMBBUTUHFOPFNEFJT FOL
SFTVMUFFSUJOFFOFGODJAOUFSUSBOTQPSUEPPSEFLMFJOFSFCFL
. $ J &7TOWPPSHFTUFME )FUCFUPOQVJO XPSEUJOFFOHSPUFFFOI
EVCCFMEFLTWJCSFSFOETZTUFFNEJFEFLMFIJOFEFMFOFSVJUI[FFGL
+BX$SHHTBSSLFO %FHFCSPLFOHSBOVMBUFO XPSEFOWJIBEFBGWPFS
XBQFOJOHTTUBBMVJUIFUCFUPOQVJOUFIBMFO VJUEFCSFFLNBDIJ



-JUFSBUVVSTL

'JHVVB8FSLJOH +BX $SVTIFS .0#*$"5 . $ J &70 ,-&&."// C %JUJT
IFMFNBBMPWFSFFOLPNUNFUEFNBDIJOFWBO %FHFUFD ;JF#JKMBHTF

%PPSHBBOT XPSEUFSHFCSPLFOPQFFOLPSSFMHSPPUUFWBO NN /
EBU WBOIFUHFCSPLFOCFUPOQVJOJOIPVEU )FUNBUFSJBBMWF
WBSJASFOWBO WPPSOBBLUCFUPOUPU WPPSCBLTUFFOQVJO /B
BBOWPFSWBOCFUPOQVIJOFOFFOXJFMMBEFSWPPSEFTUBQFMJOHW
PNIFUCSFFLQSPDFTNPHFMJKLUFNBLFO %F[FFMFNFOUFO[VMMFO I

%FHFCSPLFOLPSSFMT XPSEFOWFSWPMHFOTOBBSEF[FFOOTUBMMB
EFOEFHSBOVMBUFO SFDIUTUSFFLTNFUFFOWSBDIUXBHFOWBOEFT
JOEFSFDZDMBHF JOTUBMMBUJF[FMG QMBBUTWJOEU XPSEFOEFHF(
&S XPSEUHF[FFGEOBBSGSBDUJF ]| NN XBUDPNNFSDJFFMXPSEUBB
TDIIMMFOEFHSPPUUFTHSBOVMBUFO EPPSFFOEVCCFMEFLTTZTUFF
HFCSPLFOXPSEFOFOOJKOFGSBDUJFT[JKOSFTUFSFOENBUFSJBBM %
EVTWFSMPSFOHBBU 5FDIOJTDIHF[JFOLBOIFUHFCSVJLUXPSEFO JC
MBUFOJTJOEFQSBLUJKL )FUWFSMJFTNBUFSJBBM XPSEUXFMBMHF
FUD XBUHF[JFOLBO XPSEFOBMTMBBHXBBSEJHF SFDZDMBHF 07".B

'JHVVBFSLIJOHA4DSFFOFS .0#*4%$3&&/.4 ; ,-&&."/1 D %JUJTFFOT
PWFSFFOLPNUNFUEFNBDIJOFWBO %FHFUFD ;JF#JKMBHF"WPPS XF



-JUFSBUVVSTL

&FOEFSEFFO MBBUTUFTUBQJO IFUSFDZDMBHFQSPDFTJTEF XBTJO®
[PFFOIPPHXBBSEJHCFUPOHSBOVMBBUUFLVOOFO XBBSCPSHFO %F
7TPPSEFXBTJOTUBMMBUJF HBBOEFHFCSPLFOHSBOVMBUFOEPPS FF
BG[FWJOH EJFIFUHSPPUTUFWVJMBMBGTQMJUTU ;P XPSEUEF XBT.
NBDIJOFWBTUMPPQU %FHSBOVMBUFOHBBOEBBSOBOBBSEFXBTJO
UFHFOTUFMMJOHUPUEFBOEFSFNBDIJOFT XFSLUEFXBTJOTUBMMB

'JHVVBFSLIJOHS5SPNNFM[FFG 1)0&/*9 5 5FSFY %IJUJTFFOTDIF
FFOLPNUNFUEFNBDIJOFWBO %FHFUFD ;JF#JKMBHF"WPPS XFSLFM.

"BOHF[JFOFFOCFUPODFOUSBMFFFOOVMMP[FSTUBUVVUNPFUIFCCEF
BOEFSFIFULVITFOWBOEFNBDIJOFT WBOEFO#SPFL &FOEFFMV
ONIFUFGGFDUWBO IFUXBTTFOUFHBSBOEFSFO NBHEF[FGBTFOJFU
HSPGIFJEIFCCFO ;P XPSEUFSHFNJEEFME » WPMVNFQSPDFOUBOLI
XBTJOTUBMMBUJF XPSEFOEF3"nTWFSEFSHFUSBOTQPSUFFSEOBBS
JOFFOUPUBBMWFSMJFTWBOPOHFWFFS WPMHFOT %FHFUFD XBU

.PCIFMFFOTUBUJPOBJSFSFDZDMBHF JOTUBMMBUJFT

0QCBTJTWBO XBBSIFUQSPEVDUJFQSPDFTWBO3"nTQMBBUTWJOEU
EFO XPSEFO %F UXFFIPPGEDBUFHPSJFAO [JKO TUBUJPOBJSF FO NP
NPCIJFMF SFDZDMBHF JTPPLNPHFMJKL )JFSCIJKHFCFVSUIFUCSFFL
JOTUBMMBUJF FGODJAOUFSJTEPPSEFLMFIJOFSFCSPLTUVLLFO *O
7TPPSIFUCFUPOQVJOHFUSBOTQPSUFFSE XPSEU OBBS EF TUBUJPOB.
OBNFMJKL FFOEPPSTDIVJOAOTUBMMBUJF )JFSCJK XPSEUIFUCPVX F
UFSUFUSBOTQPSUFSFOOBBSIFUSFDZDMBHFDFOUSVN %JUCSFOHL
BBOHFSBEFOUFO[JKIFUEFFOJHFNBOJFSJTPNTUPSUFOUFWPPSLPI

&FOTUBUJPOBJSQSPDFTXPSEUNFFTUBMBBOCFWPMFOBBOHF[JFOE
FFOIPHFSFLXBMJUFJUWBO 3"nTLBOHBSBOEFSFO (F[JFOEF XBTJOT
WBO PO[VIWFSIFEFO FOLFM NPHFMJKL CJKFFO TUBUJPOBJS QSPDFT
EFDBUFHPSJFAO .PCJFMFJOTUBMMBUJFT XFSLFO WPPSOBNFMJKL
FGODJAOUJF #JKTUBUJPOBJSFJOTUBMMBUJFT XPSEUFSNFFS HFCS
MBHFSFNJMJFV JNQBDU #JK %FHFUFD XFSLFOEFCSFFL FO[FFOOTU
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'JHVVSSPDFTNPCIJFMFFOTUBUJPOBJSF SFDZDMBH

OPLBMCSFOHFOTUBUJPOBJSFDFOUSBWFSTDIJMMFOEFWPPSEFMFC
XFSFMEXJKEIFUNFFTUHFCSVIJLUWBOXFHFIFUFDPOPNJTDIQFSTQF
WPPSHFTDIPWFOJO TUVEJFT BBOHF[JFOCFXF[FOJTEBUEFEJFTFM
EBOEFFMFLUSJTDIFTUBUJPOBJSFJOTUBMMBUJFT 7PTTCFSH FU BM
EBUNPCJFMFJOTUBMMBUJFT FFOWPVEJHFSFUFDIOJFLFOHFCSVILF
FFOMBHFSFNJMJFV JNQBDU &FOEVJEJH[FHHFOEBUIFUHFCSVJL WI
FDPMPHIJTDIWMBLJTFFONPFIMIKLFLXFTUIJFHF[JFOEFCFLPNFOLX

JFUFDPMPHJTDIWFSTVT FDPOPNJTDIFEFCBU WBO NPCJFMF FO TUBU
LXFTUJF "MPNLBOFSHFDPODMVEFFSEXPSEFOEBUTUBUJPOBJSF JC
HFBWBODFFSEF FOEVTNFFSFOFSHFUJTDIFUFDIOJFLFO %JUJT OPI
QSINBIJSFQSPEVDUJFUF SFEVDFSFOFO EPXODZDMJOHUFHFOUF HBI

1SPCMFNBUJFLFOFOBBOEBDIUTQVOUFO

4AFMFDUJFWFTMPPQ

ONIPPHXBBSEJHFCFUPOHSBOVMBUFOUFQSPEVDFSFOJTFFOFFSTU
KFDUFOEFTMPPQFSWBO &FO CFUPOTPPSUNFUFFO TUFSLUFLMBTT
HSBOVMBBUPONPHFMJKL OFU[PBMT XBOOFFSEFTMPPQOJFUTFMFD
MFFSENFUCFIVMQWBOFFOTDMFSPNFUFS 4FMFDUJFGTMPQFOJTUJ
EFEBHWFSQMJDIU #FSHNBOTFUBM (FWBBSMJKLFBGWBMTURP (
TDIJMMFOEF NBUFSJBBMTUSPNFO XPSEFOHFTPSUFFSE %FHSBBE W
IPF[VIWFSEFSFSHFCSPLFO XPSEU IPFHSPUFSEFLBOTEBUIFUIPPI
[PSHFOWPPS FFO MBHFSF LXBMJUFJU EPPS EF PO[VIJWFSIFEFO FO SF
IPVU HMBT NFUBBM QMBTUJFL FUD

, XBMJUFJU

/IBBSNBUFEFLXBMJUFJUWBOEF3"XPSEFOJOEFMJUFSBUVVSUZQFn
3"nTWPPSCFUPOQSPEVDUJFFO XFHFOGVOEFSJOHFO NJEEFMNBUJF
TBOFSJOHWBO VIJUHFQVUUFTUFFOHSPFWFO FOTUPSUQMBBUTFO #



-JUFSBUVVSTL

QSFDJTJFPNBBOUZQFn"nUF WPMEPFO XPSEFONFFTUBM FOLFM UZ
QSINBJSFNBUFSIJBMFO CJKOBHFFONJIJMIJFVWPPSEFFMPQUFOHFWP

8FMLFTPPSUSFDZDMBHF JOTUBMMBUJF XPSEUUPFHFQBTU TQFFMU
XPSEFOJOTUSVDUVSFFMCFUPO FOLFMHFSFBMJTFFSE XPSEFOJO F
TDIFTQFDJODBUJFTFOBOEFS[JKETEFOJFU WFSQMBBUTCBSF XBTJO
HSBOVMBUFO #MFOHJOJBOE (BSCBSJOP

5SBOTQPSU

5SBEJUJPOFFMHF[JFOESBBHUUSBOTQPSUSFMBUJFGCFQFSLUCJKL
FFOBBO[JFOMJKLFSFINQBDUIFCCFOPQIFUNJIJMJFVEPPS[JKOHSPU
CFUSFLLFO XPSEU[PXFMIFUUSBOTQPSUPNEFNBUFSJBMFOPQIVO !

%FWPPSOBBNTUFNPFIMJIKLIFJEPNUSBOTQPSUBGTUBOEFO UF CFQE
BGIBOLFMJKLWBO IPFWFFM SFDZDMBHF JOTUBMMBUJFTFSJOFFOC
LVOOFO[FMG CFQBBME XPSHEFPHBBEQEPS B EPHEWELRWEB T WEB®EF O W
WFSHFMJKLJOH NFU 3"nT [VMMFO SFTVMUFSFO JO FFO HSPUFSF NJM.
EPPSEFUSBOTQPSUSBUJPWBO/"FO 3" .BSJOLPWJD FUBM JFU
LPNTUSFDZDMBHF JOTUBMMBUJFT[VMMFO [JKO IPFEFDPOOFDUJFT
XPSEFO

%BBSOBBTULBOEFUSBOTQPSUJNQBDUCFEOWMPFE XPSEFO BGIBO]
QMBBUTF[BM[PSHFOWPPSFFOFGODIJAOUFSUSBOTQPSUOBBSEFSF
QSPDFTNFUFFONEJSFDUFNPGFFONJOEJSFDUFNTUSPPNPPL FFO BB
IFUCPVX FOTMPPQBGWBMSFDIUTUSFFLTOBBSEFSFDZDMBHF JOTU
FUBM

2VBUSBOTQPSUNJEEFMIJTFFOWSBDIUXBHFOIFUNFFTUWPPSLPNFO
%JUJT FDIUFS OJFUBMUJKE FWJEFOUBBOHF[JFO [PXFMEF XFSG BM"
JJFSEPPS XPSEU EVCCFMF MPHJTUJFL WFSNFEFO EPPS HFFO FYUSB
IFUSFDZMBHFQSPDFT &S NPFU SFLFOJOHHFIPVEFO XPSEFO NFU FYL
USBOTQPSUWJIBEF XBUFSXFHQBTSFOEBCFM[BM[JKOCJKHSPUF US|

'ZTJTDIFFONFDIBOJTDIFFIHFOTDIBQQFO

/IBBTUEFBMHFNFOFQSJODJQFTWBO3"nTJTIFUOPEJHPNNFFSJOUF
XPSEFOHFNBBLUVIJUHFCSPLFO QSIJNBJSCFUPO XBBSEPPSIFUFFO
IFDIUFNPSUFM CFTUBBOEFVJUOKOFHSBOVMBUFOFODFNFOU %FF.
FFOSPMCJKEFLXBMJUFJUWBO3"nT IPFXFMEF[FJOWMPFECJKNJOE

%FESVLTUFSLUFWBOIFUTFDVOEBJSFCFUPOJTFDIUFSOJFUHF
CFUPO 3BIBM



-JUFSBUVVSTL

%FIPFWFFMIFJE BBOHFIFDIUF NPSUFM BBO EF HSBOVMBUFO LBO TUF
HSBOVMBUFO FO LBO WBO IFU 3" WPMVNF [JKO )BOTFOBOE /BSV
WPPS CIKOKOFSFHSBOVMBUFO XBBSEPPSBMHFNFFOFFO WPMVNF W

%FPVEFNPSUFMJTEFIPPGEPPS[BBLWBOEFNJOEFSFLXBMJUFJ
FOTUFSLUF NBBSPPLWPPSFFOIPHFSFQPSPTIJUFJU EPPSESJOHCBE
SFTUFSFOEFNPSUFMWFSBOUXPPSEFMJKLWPPSFFO SPOEFSFWPSN
EFNPSUFMEFNFFSIPFLIHFQSIJNBIJSFHSBOVMBUFOBMTIFU XBSFPQ

%FHSPUFSFEPPSESJOHCBBSIFJESFTVMUFFSUMPHJITDIFSXJKTJO F|
BBOHF[JFODIFNJTDIF TUPGGFO NBPALFMM K E B3 HSSEHG BOWE Ve OPG B 150 |
%BBSOBBTUUSFFEUFSEPPSIFUIPHF XBUFSBCTPSCFSFOEFWFSNPH
BOE1PPO 5JKEFOTIFUSFDZDMBHFQSPDFTWPSNFO [JDIUSBOT\
PVEF [XBLLFQPSFV[FNPSUFM EF3"nTEPPSHBBOTNJOEFS XFFSTUBO

%FPWFSHBOHT[POFUVTTFO EF HSBOQVMBAAFLDJBGEFSBEVEE®N B 8 DAORFS{
EBUEFNBUFSIJBMFOTBNFOXFSLFOJOIFUCFUPO %F[FWFSCJOEJOH:
FO[BMEVTEFTUFSLUF MINJUFSFO #JK3"$JTFS OBBTUEFOJFVXF *t
TDIFNBUJTDIJT XFFSHFHFWFO JO 'JHVVS %FFMBTUJDJUFJUTNPE\
OJFVXFDFNFOUEBUBBOEFHSBOVMBUFO /"PG3" XPSEUWFSCPOEF(
XPSEUEVTOJFUCFEOWMPFEEPPSEFLBSBLUFSJTUJFLFOWBOEFBB(

'JHVV&USVDUVVS 3"$

ONEFNJOEFSFLXBMJUFJUWBO 3"nTUF SFEVDFSFO JTFS NFFSDFNF
BOE 3BDIJEB JFUHBBUPNFFOUPFOBNF WBO POHFWFFS XBUE
$0 VIJUTUPPUWBOEFDFNFOUQSPEVDUJF %FWFSIPHJOH SFTVMUFFS
WPPS FFO HFMJKL B8 BEHWSB KBHA DS EBUWEBIFIOSFAUFO IFCCFO 3"nT FF
TPSQUJF XBBSEPPSFYUSBXBUFSOPEJHJTPNEFHSBOVMBUFO UF WE
NFFSJT .BSJOLPWJD FUBM J)BOTFOBOE/BSVE ONIFU XBUF
IVMQTUPGGFOUPFHFWPFHE[PBMTTVQFSQMBTUJSODFFSEFST )FUMB
UFOTJP BDUJFWFTUPGGFOEJFEFPQQFSWMBLUFTQBOOJOH WFSBOE
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%PPSIFUCPWFOHFOPFNEFJTFSEVTFFOHFMJINJUFFSEFIPFWFFM/"n
UPOUFLVOOFOQSPEVDFSFO %F[FHSFOTXBBSEFJTEFWFSWBOHJOH
LMBTTF&& XBBSCJKIFUCFUPOXPSEUCMPPUHFTUFMEBBOWPSTUF
HFMINJUFFSE UPU *40 B ;FMGWPPS NJOEFSXBBSEJHF UPFQE
UFO *OEJFOFFOQFSDFOUBHF WBO 3" NPHFMJKL XBT [PVIFUFDIU
TQFDJODBUJFT (IBOCBSJFUBM

/IBBTUMINIJFUFOPQWMBLWBO WFSWBOHJOHTQFSDFOUBHFT [JKO F
UPOJOFFOBHSFTTIFWFPNHFWJOH HFEFFMUFMJKLHFNBBLU WBO 3"
TUFSLUFFOHSPUFSFEPPSESJOHCBBSIFJE %BBSOBBTU[PSHFO 8KO|
PPLBGHFSBEFO XPSEFO .BSJOLPWJD FU BM "MHFENFFO IFFGU I
EVVS %F[FJT OBNFMJKL LPSUFS WPPS FFO 3"$ %F MFWFOTEVVS XI
PNHFWJOHTLMBTTFO XBBSEVTFYUSBBBOEBDIUOBBSUPFNPFUHBB

OQUJIJNBMJITBUJF

TFSTDIJMMFOEF CSFLFST

.PNFOUFFMHFCFVSUIFUCSFFLQSPDFTWBO %FHFUFBXOIWHESPS NJ
JTHVOTUJH WPPSIFUCSFLFOWBO HSPUF TUVLLFO CFUPOQVJO &S C
OBEFMFOIFCCFOWPPSEFFIJHFOTDIBQQFO WBO EF3"nT ANQBBOE #S
$SVTIIAFSF SFBMITFFSUHSBOVMBUFO NFUFFOWFSCFUFSEFLXBMJUF.
.BUJBTFUBM &UYFCFSSJB FUBM %F XFSLIOHWBO CFJEF |

B+BX$SVTIFSVOJU C*NQBDU $SVTIFSVOJU

'"JHVVSFSLIOHWFSTDIIJMMFOEF CSFLFST 4JNTBOE #SP

% ENQBD UXFSSATU MSP MHF O T E F HBWG B RIHIFISOSD J Q FXEBAVSICER FFO QSF TDS
FFOEVCCFMEFLTWJCSFSFOEFCBOEFOOBIFUCSFLFOFFONBHOFUJ"
EFBGWPFSCBOEJTFSFDIUFSFFOUXFFEFTDSFFOJOH XBBSEPPS EF L
HFIFFMJT XFFSHFHFWFO JO 'JHVVS -& & B &FO CJKLPNFOI
QSPDFT MPHJTDIFSXJKT WFSIPHFO NBBSEPPSEFPQUJNBMJTBUJF W
XBBSCPSHFOJOEFUPFLPNTU
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'JHVV8FSLIJOH*NQBDU $SVTIFS .0#*3&9 .3 J &70 ,-&&."/

(FCSVJLCSFLFS[BOE

(FEVSFOEF IFU SFDZDMBHFQSPDFT[JKOFSPQWFSTDIIMMFOEF PHF1
EFFMTHFCSVJLUJO MBBHXBBSEJHF UPFQBTTJOHFO FOEFFMT HFEVTI
IPPHXBBSEJHHFCSVJLFSWBOJOCFUPOOPHOJFUUPFHFMBUFO %JU
JTOBNFMJKLBGLPNTUJHWBOIFUCPVX FOTMPPQBGWBM XBBSEPPS I
CFWBUUFO EJFEFCJOEJOHNFUDFNFOU CFMRNWNHRERLCP Y FROEERPPNAD S
QSPEVDUJF %BBSOBBTUJTIFUXBUFSBCTPSCFSFOEHFESBHPOWPP!
HSPUFSBBOEFFM CSFLFS[BOE[BMPPL[PSHFOWPPSFFOWFSIPPHEF
NFU[JDINFFCSFOHU 7SJKEFSTBOE %FTNZUFS

*OEJFOIFUFDIUFS XFMUPFHFMBUFO XPSEU LPNUEJUIFUNJMJFV UF
QSIJNBJSFNBUFSJBMFO )FUCSFLFS[BOEJOEF QSBLUJKLUPFQBTTFC
EF QSPEVDUJF IPFXFMFSXFMFOLFMFWPPSEFMFOBBOHFLPQQFME |

,PPMTUPGEJPYJEF DBQUBUJFWJBDBSCPOBUBUJF

$BSCPOBUBUJFJT FFO b UFONEISTIO KQLE PO FRWXKBBYEOKHOSFBHFFSU NFU IF
ESPYJEF $BUNMBBUTUHFOPFNEFJTIFUSFBDUJFQSP HFYMUWHWE b®RIDN
HFFGUEFDIFNJTDIF SFBDUJFWBODBSCPOBUBUJF XFFS (SxOFXBME

Ca(OH),+ CO,! CaCOs+ H,0

%F SFBDUJFQSPEVDUFO [JKQ XBRWF & B 8 D BW-FIO/MNNBESFCPTOBBAJO & B SO M
WPMVNF EBO IFUPPSTQSPOLFMHASHPIZE BB/ QBISIBEERGREY BB BBMIYF F S L
EJDIUIFJEFOFFOMBHFSFXBUFSBCTPSQUJF ;IBOHFUBM %F NJ
BBOSFTUFSFOEFNPSUFMBBO3"nT LVOOFOBMEVTEPPSIFUDBSCPO
FUBM
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%BBSOBBTU[JKOFSPPLWPPSERNBO PR MWV MUY VBB &b JERMB-F-SHF5-D
IPHEF $QOUTUPPUWBOEFQSPEVDUJFWBOCFUPODPNQFOTFSFO (FEVS
FDIUFSCFQFSLUHF[JFOTMFDIUTFFOLMFJOEFFM OBNFMJKLIFUPQC
EFMFO[VMMFOHFFOTQPPSIFCCFOWBOEF[FDIFNJTDIFSFBDUJF PNE

ONEFWPPSEFMFOWBODBSCPOBUBUJFWPMPQUFCFOVUUJHFOLBOC
FYUSBCMPPUTUFMMJIOHEBOEEMVDIF WECHFRRORYBROP@HFTMBHFO U
EF3YJUTUPPUWBO EF XFSFMEXJKEFDFNFOUQSPEVDUJFLBO UFSVH:
WBODFNFOUCFWBUUFOEFNBUFSJBMFO 9JFUBM %FUPFOBNF
EPPSEFRFOYBSBBOJF XBUWWPEBUBKBSWIOHBEMOFEOWMWPFEFO $PVSBS

/IBBTUEFWFSTDIJMMFOEF WPPSEFMFO WBO DBSCPOBUBUJF CSFOHL
WBO EF IZESBUB U JBYISPENDWHAC 5 @) XBBSEF WBO EF QPSJAOWMPF
EFQBTTJWBUJFMBBH SPOEIFUTUBBM XPSEUBGHFCSPLFO &FONBBM
BBOXF[JHIFJE WBO WPDIUFO[VVSTUPG %F[FPQUJNBMJTBUJFUFDIO
EFXBQFOJOHLSJUJTDIJT

&MFLUSIJDIJUFJUWFSTVTEJFTFM

(MPCBBMHF[JFOLBOFSHFTUFME XPSEFOEBUEJFTFMWPPSOBNFMJK
IFUCSFFL FO[FFGQSPDFT (IBOCBSJFUBM #JKIFUPOEFS[PDIU]
EF XBTJOTUBMMBUJF PQEJFTFM %PPSIFUHFCSVJLWBOFMFLUSJD.
SFEVDFSFOEPRSBFWBHFSF $0

TFSCFUFSJOHFJHFOTDIBQQFO

7TFSTDIJMMFOEF POEFS[PFLFSTIFCCFO TUVEJFTWFSSJDIUOBBS EF |
TDIBQQFOWBO 3"nTUFWFSCFUFSFO )JFSPOEFS XPSEFOFOLFMF NPF

(SBOVMBUFO,EBWPBFFEHROFSNFME IFCCFO 3"nTFFOBBO[JFOMJKL IP
UFM %JU QSPCMFFN LBO BBO EF LBOU HFTDIPWFO XPSEFO EPPS EF F
QMBTUJTDIFCFUPOTQFDJFBCTPSCFSFO %JUQSJODJQF[PSHUFSWFP
FUBM

S5XFFGBTRGEOAIUWHIFEFNPHFMIJKLFBBOQBTTIJOHLBO [JDIWPPSEPFO U
*O'JHVVS BIJTEFOPSNBMFNJYUFDIOJFLXFFSHFHFWEBQXPFDUWEHBHYV
NIJYJOH BIAQ'SAFODPFNE %JUMBBUTUFWPFHUPQUXFFWFSTDIIJMMFO|
LPNUFSFFOEVOOFMBBHDFNFOUQBTUBPQEF3"nTEJFEPPSESJOHU
WVMU %YFUXFFEFGBTF[PSHUWPPSEFXFSLFMIJKLFCFUPOTQFDJF %]
3"$ OBNFMJKLEF*5; TUFSLFS XBBSEPPSEFTUFSLUFWBOIFUCFUPO
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B/PSNBBMNFOHQSPDFTCFUPO

C5XFFGBTFONFOHQSPDFTCFUPO

'"JHVVSPHFMIKLFNFOHQSPDFTTFOCFUPO *O'JHVVS BXPSEFOBMN
MBOHFS QSPDFTWPPS XBBSCJKIFUXBUFSPQUXFFWFSTDIIJMMFOEF |

SPFWPFHIJOKWB EOAMEM FAMBICFUFSJOHTUFDIOJFLIJTEFHFEFFMUFMJK
WPFHJOH WFSCFUFSUBMMF WFSNJOEFSEF NFDIBOJTDIF FIJIHFOTDIB
JJFSEPPSWFSCFUFSUEVTEFBMHFENFOFEVVS[BBNIFJEWBO 3"$ %BB.
FDPOPNJTDIWMBL EPPSEFWFSNJOEFSEF QSPEVDUJF WBO DFNFOU

HF[JFOFSHFFONFULPMFOHFTUPPLUFFMFLUSJDJUFJUTDFOUSBMFT
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-FWFOTDZDMVTBOBMZTF

ONEFNJMJFV JNQBDUUFLVOOFOLXBOUJODFSFOJTIFUOPEJHPNUF |
QFTF4UBOEBBSE &/ HFFGUFFONFUIPEPMPHJTDILBEFS XBBSCJK
E *OEJUPOEFSEFFM[BMVJUHFCSFJEFSJOHFHBBO XPSEFOPQIP

.FUIPEFFOMFWFOTDZDMVTGBTFO

-$"JTFFO NFUIPEF EJF EF NJMJFV JNQBDU WBO FFO QSPEVDU FMFN
WPMMFEJHF MFWFOTDZDMVT )JFSCJKXPSEUFMLFCFUSFGGFOEF MF
JNQBDUWBOFFOHFCPVXHFTDIBULBO XPSEFO %F[FBOBMZTFHFCFV
EJF[JKOXFFSHFHFWFO JO 'JHVVS *40

'JHVVIIFSTUBQQFOWBO -$"[PBMTHFEFOOJFFSE JO *41

%PFMFOSFJLXJKEUF

*OIFUFFSTUFEFFM WBO FFO -$" XPSEFO IFUEPFM XBBSPN WPPS XJ
EF TUVEJFHFEFOOJFFSE &FO CFMBOHSJKLFTUBQ CJOOFO EF[FGBTF
XBUFSHFBOBMZTFFSE XPSEU %JU LBO POEFSBOEFSFFFOLVCJFLF |
CFUPOTBNFOTUFMMJOH %FFFOIFJE IPFWFFMIFJEFOTPPSUNBUFS]
XBBSEFGPDVT MJHU [PBMTPQTUBCJIJMJUFJU UIFSNJTDIFQSFTUBUJ

*OFFO -$"XPSEFOFSWBBLWFSHFMJKLJOHFOHFNBBLUUVTTFONBUF
FFOIFJEFTTFOUJFFMJTPNPQFFOPCKFDUJFWFNBOJFSEFNPHFMJKL
+BOTTFO FUBM 0OQ EF[FNBOJFSLVOOFO EF WFSTDIJMMFOEF T
OBHFHBBO FOWFSHFMFLFO XPSEFO /BBTUEF'& NPFUEFUPUBMF MF!
PQHFMFHEF5-%LBOWFSTDIJMMFOOBBSHFMBOHIFUEPFMWBOIFUP
MBOHF MFWFOTEVVS LFOU [POEFS OPEJHF WFSWBOHJOHFO FO MFW
BBOOBNFNJOEFSCFQBMFOE [JKOWPPSFFO-$"WBOCFUPO /FWFTBO

&FOUXFFEFLFV[FCFUSFGUEFSFIJLXJKEUFWBOEFTUVEJFPG NFUBO
XPSEFO JO EF -$" 7PMHFOT &/ *40 E LBOEFMFWFOTDZDMVT



-JUFSBUVVSTL

NPEVMFT XBBSWBO 'JHVVS FFOPWFS[JDIUHFFGU %F[FPQTQMJU
FIHFOBBOEFTUBOEBBSEFOSPOEEFNJIJMJFVY JNQBDUWBOCPVXQSPE
CFOPFNEEPPSEFMFUUFST" # $FO % XBBSCJKNPEVMF"EFQSPEVD
IFUHFCSVJLPWFSEFMFWFOTEVVSWBOIFUHFCPVX JODMVTIFGIFU |
NPEVMF % WPPSEFMFOFO MBTUFOUFOHFWPMHFWBO FOFSHJFSFDVC

'JHVVSFWFOTDZDMVTGBTFOFOTZTUFFNHSFO[FO -$"[PBMTHFE

*OWFOUBSJTBUJF

*OEFUXFFEFGBTFWBOFFO -$" XPSEUFFOMFWFOTDZDMVTJOWEFOUL
WBO QSINBJSFHSPOETUPGGFO FOFSHJF IVMQCSPOOFOFOMBOE F
XBUFS QSPEVDUJFWBOBGWBM HFXJK[JHE MBOETDIBQ FO CJKQSPE
WPPS POEFSIPVEWBO NBDIJOFT MJKN FUD LVOOFOIJFSPPLJO SFL
HSBBEWBOEFUBIJMMFSJOHWBOEFTUVEJF 'PIUBOE FSOQ@ #IKF
PWFSCPEJHPNEF[FNFFUFOFNFOPNEBUIFUWFSTDIIJMJONJMJFV JN
XPSEFOBBOHFOPNFOPNBBOEF'&UFWPMEPFO XBBSJOEVTBMFWEFC

*NQBDUBOBMZTF

%FMFWFOTDZDMVTIJNQBDUBOBMZTF -$*" HFCSVJLUEFJO FOPVUQV
UFLXBOUJODFSFOBBOEFIBOEWBOJNQBDUDBUFHPSJFAOFO JOEJD
MZTFJTBMUJKEFFOHFWPFMIJHFFOTVCKFDUJFWFTUBQJO-$" &S NP
IFUCFMBOHSJKLTUF[JKO &S XPSEUFFOPOEFSTDIFJEHFNBBLUUVTT
GPDVTU[JDIPQEFPPS[BBLUWERBEFRENQBMBOCHIKIWEPPIEEBMBEDBUFHP
$0 VIUTUPPUWBO EF QSPEVDUJF &JOEQVOUDBVANBROS)XBAEXZFHEEFLL
TDIBEFBBOEFNFOTFMJKLFHF[POEIFJEIJNQMJDFFSU

'JHVVEUBQQFO -$*" HFCBTFFSEPQ &/ x40
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*O'JHVVS JTFFOPWFS[JDIUUF[JFOWBOEFWFSTDIJMMFOEF TUBC
CFMBOHSJKL[JKOJOEFTUVEJF XPSEFOEFSFTVMUBUFO WBO -$* NF
DBUFHPSJFAO )JFSOB XPSEFOEFSFTVMUBUFO WBO EFJOEJDBUPSF
WPPSOBNFMJKL SFHIJIPOBMFFOHMPCBMF MBTUFOFO OFHFSFO EVT T.
NPFUHFLFLFO XPSEFO #MFOHJOJBOE (BSCBSJOP

IPSNBMJTFSJOH HSPFQFSJOHFO XFHJOH [JKOPQUJPOFMFTUBQQFO
QBDUDBUFHPSJFAOIBBMCBBS &4FOHMPCBMFWFSHFMJKLJOH JT NP
WFSwWBU )PFXFM EJUFFO HMPCBBM PWFS[JDIUHFFGU JO FFO WFSHF
NPFUFO OBNFMJKLTVCKFDUJFWFBBOOBNFTHFNBBLUXPSEFOPNEF
CFMBOHSJKLFJOGPSNBUJFWFSMPSFOHBBO

*OUFSQSFUBUJFWBOEFSFTVMUBUFO

&FO MBBUTUFTUBQJTIFUJOUFSQSFUFSFOWBOEFSFTVMUBUFO )JF!
EFTUVEJF %PPSIFUHFCSVIJLWBOFFO ' '&LVOOFOEFSFTVMUBUFO W|
WPMMFEJHIFJE BBOOBNFT FUD

&JOEFMFWFOTEVVSCFIBOEFMJOH

.PEVMF$FO %PNWBUUFO EF &0- WBOFFOHFCPVX XBBSCJK[PXFMTM
BMTIFSHFCSVJL FOFSHIJFUFSVHXJOOJOHEPPSWFSCSBOEJOHFOSF
UXFFNPEVMFTOPHUFWBBLCVJUFOCFTDIPVXJOHHFMBUFO BBOHF]|
WPPSBGUFCFQBMFOJT %PPSEFUFHFOXPPSEJHF QSPCMFENFO JO W
WBO CFMBOHPNEF[FNPEVMFTUFCFUSFLLFOJOFFO-$"PN[PEFNJM
NIJMJFV JNQBDU UFPOEFS[PFLFOUVTTFO CIKWPPSCFFME IPPHXBBS
NFFSHFTUJNVMFFSE XPSEFO

.PEVMF $

8BOOFFSFFOFMFNFOUPGHFCPVXXPSEUWFSWBOHFO POUNBOUFMI
FSWBO "MMFPVUQVUTUSPNFOWBOIFUHFCPVXXPSEFOFFSTUCFTDI
BMFO[FMGPPLIFUBGWBMHFWPSNEEPPSPOEFSIPVE IFSTUFMMJOH
UFPOEFSTDIFJEFOJONPEVMFS$ EJFBMMFNBBM WFSQMJDIUNFF UF C
FFSTUFGBTF $ IPVEUSFLFOJOHNFUEFMBTUFOUJKEFOTEFEFDPO
HFTPSUFFSE XPSEFO XBBSOB$ EFUSBOTQPSUJNQBDU OBBS EF SFCL
EF WFSXFSLIJIOHWBOBGWBMCFEPFME WPPSIFSHFCSVJL UFSVHXJO
JNQBDUWBOTUPSUFO XBBSCJKBMEBO OJFUFFOWPPSCFIBOEFMJOH
NIMJFVMBTUFO WBO IFUWFSCSBOEJOHTQSPDFTPPLCJKNPEVMFES$ L
LMFJOFSJTEBO %FMFNBOES8BTUJFMT B
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.PEVMF %

.PEVMF%JTEFWJFSEFFOMBBUTUFMFWFOTDZDMVTGBTFEJFJO B
NFUNPEVMF" " FONPEVMFS$ $ *40 E %F[FNPEVMFMBBUUPFP
FOFOFSHIJFUFSVHXJOOJOHOBBSEFPVUQVU[JKEFWBOEFFFSTUF MF
HSFO[FO WPMHFOT &/ *40 E %WFWPPSEFMFO WBO FOFSHJFSF
FOFSHIJFQSPEVDUJF XPSEFOJO EF[FNPEVMF NFFHFOPNFO XBOOFFS
*40 D .PEVMF%JTEVTFFONFUIPEPMPHITDI[FFSDPNQMFYF NP
WFSWBU[JUUFO 'PSNVMF HFFGUXFFS XFMLFEFMFOFSPOEFSNPE
CSFOHUBMMFMBTUFOFOWPPSEFMFOWPPSCJKEFTZTUFFNHSFOI[FO

€module D = ©module D1 T €module D2 + ©module D3 T €module D4

.FU

O€moduep1 % F MBTUFO FOWPPSEFMFO EPPS SFDZDMBHFWBO NBUFSJ|
J€moduep2 % F MBTUFO FOWPPSEFMFO EPPS SFDZDMBHFWBO CSBOET
O€moduep3s J)FUHFCSVIJLWBOFOFSHIJFUFOHFWPMHFWBO WFSCSBOEJ
O€moduep4 )FUHFCSVIJLWBOFOFSHIJFUFOHFWPMHFWBOTUPSUFO

(FIJFOEF[FUIFTJT[JDIGPDVTU PQ Skidibpl @BHP IW B X EN BAIRSR 6 M FSOE KIP|
POEFS WFSEFS HFEFOOJFFSE WPMHFOT &/ *40 E "MMFMBTU
JOEFGPSNVMFNFFHFOPNFO )JFSCJK XPSEFOEVT[PXFMEFNBUFSJI
VIJUTUPPUFOHSPOETUPGGFOWBOEFQSPDFTTFOJO SFLFOJOHHFCS

RR out
€moduleD 1 = (MMR out MMRin ) (EMRafter EOW out EVM Sub out Q b
Su

.FU

gMMRrot % FIPFWFFMIFJENBUFSJIJBBMEJF[BM XPSEFOHFSFDZDMFF S
dgMmrin W FIPFWFFMIFJEHFSFDZDMFFSENBUFSJBBMEJFBMJO EF FF
OEmRaftereowost YWFMBTUFOFOWPPSEFMFO WEXEEFGSAIBIWFDB 6NV QPRIDPT
FRVIWBMFOUJF

OEvmsubout % F MBTUFO WBOIFUQSJNBIJSFQSPDFTEJFWFSNFEFO XPS
gRRrout/ Qsup % F LXBMJIJUFJUTSBUJP WBOEFHFSFDZDMFFSEFHSBOVMBE
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&OE PG XBTUFFOGVODUJPOFMFFRVIJWBMFOUJF

%FPWFSHBOHWBONPEVMF $OBBSNPEVMF % XPSEUBBOHFEVJEEPPS
FFOQSPEVDUPG TFDVOEBJS NBUFSJBBM XPSEU %JULBOUFMQVOUJ
WBSJASFO JO GVODUJF WBO EF NBSLUWSBBH 8BTUJFMT FU BM B
XBBSCJKEFQSPDFTTFOBMT MB T Udk@wBi&E F OQJ P IF HPFSLNF\DNEFB B O 94 P FFVQVS
HBBO EPPS UPU FFONPNFOUWBO GVODUJPOFMF FRVJWBMFOUJF NFL
EJUXBOOFFSEFHFSFDZDMFFSEFHSBOVMBUFOBMTHFEFFMUFMJKLF
XPSEUFFOEFFMWBOEFQSPDFTTFO WBQIERQSONBSSE NBERBSEMPO \

%FWPPSEFMFOJOSFLFOJOHHFOPNFOJONPEVMF % [JKOEFWFSNF
GVODUJPOFMFFRVJWBMFOUJF 8BOOFFSEFLXBMJUFJUWBOEFHFSF
FSFFODPSSFDUJFGBDUPSJOHFSFL&® RYPSEBO URB EF [ EW B« NLDOBAF.E
NFFUFOFNFOJOEFGPSNVMF

8BBSEFGVODUJPOFMF FRVIWBMFOUJF WBO FFOCFQBBME NBUFSJBE
FVWPPSEFMFOFO MBTUFO JONPEVMF% 7PPSCFUPO CIKWPPSCFFN
HFMJKLIFJEOFUOBEFSFDZDMBHF JOTUBMMBUJF XPSEUCFSFJLU EE
FSOBNFMJKLHFFOFYUSBUSBOTQPSUJOHFSFLFOE XPSEFOPNEFHF
XBUEJLXIJKMTFFOHSPUFJNQBDUIFFGUPQEFNJIJMIFVMBTU %FMFN E
FOGVODUJPOFMFFRVIJWBMFOUJFJTHFTIJUVFFSEUFOPQ[JDIUFWBO

'JHVVROE PG XBTUFFO GVODUJPOFMF FRVIWBMFOUJF UFO PQ[JDIU
UVTTFOEFWFSTDIJMMFOEFPOEFSEFMFOWPPS )FUUSBOTQPSUWBC
IFUUSBOTQPSUWBOEFHFSFDZDMFFSEFHSBOVMBUFO OBBSEF CFUP
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.BUFSJBBMTUSPNFO

%F WFSNFEFO NJMJFV JNQBDU WBO FFO NBUFSJBBM WFSTDIJMU OBB
QSPDFT HFCSVJLU XP S E WP CPEMFRIBEICSWEDZ QPNDERIFS Wi FEBNQ EFF K

WFSNFEFOJNQBDULXBOUJ3DFSFOEPPSEFPVUQVUWBOIFUQSJNBJS
DZDMVT XBBSCJKIFUSFTVMUBBUOJFUOFHBUJFGLBO[JKO %FMFN E
HFTMPUFODZDMVTFOFFOIPPHSFDZDMBHFQFSDFOUBHF XBBSEPPS |
WBO QSIJNBJSFHSPOETUPGGFOFOFFOCFMBOHSJKLFJOWMPFE IFFG

.BUFSJBMFONFUFFOMBBHSFDZDMBHFQFSDFOUBHF[VMMFO XFJOJH
OJFUJOEBUNBUFSIJBMFONFUFFOIPPHQFSDFOUBHF BVUPNBUJTDIF
FFO SFDZDMBHF QPUFOUJFFM WBO POHFWFFS NBBS EJU [BM XFJO
OBNFMJKLBMTEPXODZDMJOHJOJOGSBTUSVDUVVS XPSEFO HFCSVJ
WSBBHUNJOEFSFOFSHJF XBBSEPPSEFWFSNFEFOJNQBDUWBO QSJN

"MMPDBUJFFJOEFMFWFOTEVVS

%FJO FOPVUQVUWBOFMLFNBUFSIJBBMTUSPPNXPSEUOPSNBMJUFS®
FFO[FMGEF NBUFSJBBM FDIUFSWFSTDIJMMFOEF EPFMFJOEFO IFFGU
FSPOEFS WFSEFFME XPSEU )FUNBUFSJBBM NPFUEVTHFBMMPDFFSE
NIJMJFVMBTUFOFO WPPSEFMFOPWFSWFSTDIJMMFOEFQSPEVDUFOF
IFCCFOFMLFFOBOEFSFNJIJMIJFVCIJKESBHF XBBSCJKIFUBBOEFFM LBC
FDPOPNJTDIFBMMPDBUJFFONBTTB BMMPDBUJF +BJO FUBM %
FOEFHFXJDIUSBUJPWPPSEFWFSEFMJOHWBOEFNJMJFV JNQBDU U"

"MT FS UJKEFOT EF &0- HFSFDZDMFFSE XPSEU XPSEFO FSWFSTDIJM
JOFFOUXFFEF MFWFOTDZDMVT ONFFO BOUXPPSEUF CJFEFO PQ EF
WFSEFFME PWFS EF UXFF MFWFOTDZDMJ XPSEU EFBMMPDBUJFNFUI
%F[FNFUIPEF XFSLUPQCBTJT WBONPEVMF" $FO % FOLOJQU MFUUF
)JJFSEPPSLSJKHUMFWFOTDZDMVT BMMFMBTUFOFOWPPSEFMFO WB
QSINBIJSFQSPEVDUJFWBOIFUHFSFDZDMFFSEFNBUFSJBBM HF[JFO !
FUBM 1POTJPEFO %BBSCJKXPSEFOBMMF CJKQSPEVDUFO E
CVSERIFCGIIPVXE /IBBTUEFDVU PGGNFUIPEF[JKOFSOPHBOEFSFBM
BMMPDBUJFQSPCMFNBUJFLPQUFMPTTFO CFTDISFWFOJOEFMJUFS

'JHVVSMMPDBUJFWJBDVU PGGNFUIPEF 1SA
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S5PFLPNTUJHHFCSVIJL

.PEVMF% XPSEUBMEVTWPMHFOTEFBMMPDBUJFNFUIPEFDVU PGG O.
EFTZTUFFNHSFO[FOCFTDIPVXEWPMHFOT &/ *40 E %JUJTUF
MIJKLFFOUPFLPNTUJHHFCSVIJLWBTUEPPSUFSFLFOFOEBUEFHFCSV
LXFTUJFEPPSEFMBOHFMFWFOTEVVS WBOHFCPVXFOFOEFPOHFLF(
LFSIFJEPGIFUNBUFSIJBBM XFMEFHFMJKLHFSFDZDMFFSE[BM XPSEF
EFUJKEFWPMVFSFO XBBSEPPSEFCJKESBHFJOEFUPFLPNTUWBSJB

(FWPFMJHIFJETBOBMZTF

%F OPSNFO SPOE -$" WPPS[JFOFFOBMHFNFFO NFUIPEPMPHJTDILBE
EJFOFOHFNBBLUUF XPSEFO %JULBOEFBOBMZTFHFWPFMJHNBLFO
BOBMZTF OBUFHBBOJTFFOHFWPFMJHIFJETBOBMZTF )JFSCJK XPSI
BOEFSFBTTVNQUIJFTHFMEFOEPPSBMMFSMFIJQBSBNFUFSTBGUFUP

&FOFFSTUFPO[FLFSIFJECIJKCFUPOLBOPQLPNFOCJKIFUUSBOTQPS
SFMBUJFGCFQFSLU #JK[XBBSEFSFNBUFSJBMFO [PBMTCFUPO XPS|
FSWBOBGIBOHFOWBOIFUWFSTDIJMJOBGTUBOE WBOEF/"nTFO3"nT
TUBQ EPPS EF LFV[F WBO nEF CFMBOHSJKLTUF JNQBDUDBUFHPSJFn |
CIJIKEJUMBBUTUHFOPFNEFLBO EFNJMJFVGPDVT WFSBOEFSFO FO EV
UFDIOJTDIFQFSGPSNBOUJFPPLFFOJOWMPFEIFCCFOPQEF'& %F WF
JOIFUQSPEVDUJFQSPDFT EJFBMEBOOJFUFFOBBO[JFOMJKLFJNQB



.FUIPEPMPHJF

OOEFS[PFLTWSBBH

8BUJTIFUCFMBOHPNEF &0- IJINQBDU VIUHFCSFJENFFUFOFNFO JO E
DPOTUSVDUJFT

OOEFSUVTTFOJTEVJEFMJKLHFXPSEFOEBUIFUVJUHFCSFJENFFOFN!
% FFOJOWMPFELBOIFCCFOPQFFO-$"EPPSEFFWFOUVFMFWPPSEFN
LBOBMTFFOBBONPFEJHIJOHXFSLFOPNEFQSPCMFNFOJOWFSCBOE N
"BOHF[JFOIFUCPVX FOTMPPQBGWBM WPPS IFUHSPPUTUF EFFM CF
POEFS[PFL 4BQVBZ %FGPDVT[BMIJFSCJKMJHHFOPQCFUPOQV
WFFMWFSEFSJOTUBBOEBOCJKCBLTUFFOQVJO %JUMBBUTUHFOPF
NPFIMJKLNBBLU ONFFODPODSFFUBOUXPPSEUFCJFEFOPQEFPOEF
JTUPUPQEFCFUPOOFOTUSVDUVVS ;PXPSEUFSJOIFUPOEFS[PFL V.

SIFPSFUJTDIFBBOOBNFT .BUFSJBBMOJWFBYV

&FO FFSTUF POEFS[PFLXPSEUHFEBBOPQNBUFSJBBMOJWFBV XBBS:
&S [VMMFOUXFFWFSTDIJIMMFOEFFJOEFMFWFOTEVVSCFIBOEFMJOHF
IFUQSPDFT WBO %FHFUFD FOBOEFS[JKETIFUTUPSUFO WBO EF WP N\
TDFOBSJPJTJO #F MRS (XPSHE FiB-FOBEFBMD EJU POEFS[PFL /BBTU !
[VMMFO PPLFOLFMFUIFPSFUJTDIFBBOOBNFTHFUPFUTU XPSEFO PN I
TDIVIWFO %F[FSFTVMUBUFOLVOOFOBBOMFJEJOHHFWFO UPU NFFS
JJFSPOEFS XPSEFOEFFYUSBDBTFTWFSEFSHFTQFDJODFFSE EF[FW

(FCSVIJLQBBHHEG®¥IJL WBOWFSMJFTNBUFSJBMFOBGLPNTUJH VJU IF
WBOTUPSUFOBMTEFQSPEVDUJFWBOQSJIJNBIJSFNBUFSIBMFO WFSNJ
FFOMBHFSFNJIJMJFV JNQBDU NBBSXPSEUUPDINFFHFOPNFOPNUFCI
IFFGU ;PLBOIFUPOEFS[PFLIJFSOBBSHFTUJNVMFFSEXPSEFO PNIFL
WFSCPEFOJT



.FUIPEPMPHJ

,PPMTUPGEJPYJEF DBRWEPBMTWIKDBS EFOBYBIUWBO CSFFL[BOE [P
FYUSBNJMJFV JNQBDU OBBTUFFOFYUSB XJFMMBEFSWPPSIFUVJUT
EFMFOWBOEF[FUFDIOJFLJO SFLFOJOHUFCSFOHFOJOFFO-%$" LBO II
WBOUFNBLFOJOIFUSFDZDMBHFQSPDFTCJKOJFULSJUJTDIF XBQFO

&EMFLUSIDIUBFWINW BSITVATEWBDFMMFHFUFD XFSLFO WPPSOBNFMJKL PC
MBUJFEJFIFSOJFVXCBSFFOFSHIJFDPOTVNFFSU %F[FUIFPSFUJTDIF
CFEOWMPFEUEPPSFFOWFSHFMJKLJOHUFNBLFOUVTTFOFFO QSPDF
EFSTDIFJEHFNBBLUUVTTFOWFSTDIJMMFOEFCSPOOFOWBOFMFLUS

$BTFTUVEZ (FCPVXOJWEFBV

%FWFSXPSWFOJO[JDIUFOPQNBUFSJBBMOJWFBV [VMMFO EBBSOB N
WFSTJUFJU (FOU )FUCFUSFGUIFUHFCPVX4 HFMFHFOPQDBNQVT ¢
NIMIJUBJS PFGFOUFSSFJO EBU XFSEPQHFCPVXEJOEFKBSFO WPPS
EFXFHIF %FHFCPVXFOOBEFSFOBMEVTIFUFJOEFWBOIVO MFW
NIMIFV QFSTQFDUJFGNFFNPFUHFCFVSFO

'JHVVSEMBO DBNQVT"4 B+ XIFRPSEF O %F4 JTIFUEPOLFSCMB

%FTIJUFJTPQHFCPVXEVIJUWIKGSFQFUJUIJFWFHFCPVXFO XBBSWBO
%F[FMBUFSFBBOCPVXIFFGUFFOHFMJKLBBSEJHWPMVNFFO[PSHUW
WBOEFDPOTUSVDUJF XPSEUHFSFBMJTFFSEEPPSFFOBQBSUOPPSE
BBOUBMWFSEJFQJOHFOUVTTFOEFUXFFCMPLLFOWFSTDIIJMU %F O]
WJIFS



.FUIPEPMPHJ

%FDBTFTUVEZIFFGUFFOCFUPOOFOESBBHTUSVDUVVSEJFSFMBUJF
JOEFIPPHUF )FUHFCPVXIFFGU CFUPOOFO WMPFSQMBUFO EJF XPS|
LPMPNNFO %F[FTJUVFSFO[JDIWPPSOBNFMJKLJOEFHFWFMFOJO IF
CFUPOOFOLFSO *O'JHVVS JTEFSFQFUJUJFWFTUSVDUVVS XFFSH

'"JHVVBFUPOOFO ESBBHTUSVDUVVS OJWFBV %FTUSVDUVSFMF

%F4 JTEVTFFOHFTDIJLUFDBTFTUVEZHF[JFOIFUFOFS[JKETCFTUBI
WBO [JKOMFWFOTEVVSOBEFSU ONFFOPQUJNBMF &0-CFIBOEFMJOH C
EFFIJIOEFMFWFOTEVVSTDFOBSJPNTHFLXBOUJODFFSEFOWFSHFMFLF
WBO XBUFSNFUEF4 NPFUHFCFVSFO %FSFTVMUBUFOLVOOFOBDIUF
4UFSSF



.FUIPEPMPHJ

OOEFS[PFLWIJBMFWFOTDZDMVTBOBMZTF -$"

ONEFNJMJFV JNQBDUWBOWFSTDIJMMFOEFFJOEFMFWFOTEVVSCFIB
WBO -$" ;PBMTCFTDISFWFOJO EF MJUFSBUVVSTUVEJF XPSEU FFO -$
HFEFOOJFFSE )JFSCJOOFO[JKOBBOOBNFT[PBMT &08 GVODUJPOFM
BMEBO OJFUCFQBMFOE WPPSEFSFTVMUBUFOWBOEFTUVEJF ONEF
HFCSVJLHFNBBLUWBOFFOHFWPFMJHIFJETBOBMZTF

%PFMFOSFIJLXJKEUF

JFUEPFMWBOEFTUVEJFJTPNUFBDIUFSIBMFO XBUIFUCFMBOHJT W
TUSVDUVSFO %FBMEBO OJFUHVOTUJHF SFTVMUBUFO LVOOFO FFOJ
PQCFQBBMEF[BLFO [PBMTIPPHXBBSEJHFSFDZDMBHF %F'& XBBSE
HFMJKLJT JTPQ QSPEVDUOJWFBV FOXPSEUWBTUHFMFHE PQ NZ CF
TUFSLUFLMBTTF $ %JUJTEFNJOIJNBMFTUFSLUFLMBTTFPNCFUP
WBO EF[FTBNFOTUFMMJOHJT SFMBUJFG MBBHJO WFSHFMJKLJOH NF
8 $UPU LBOHBBO *40 %F  TBNFOTUFMMJOHJT FDIUFS HFCBTF
4IJNB1SP 7TPPSEFXBQFOJOH[JUFS WPMHFOT%FHFUFD HFNJEEFME
CIKHFWPMHFFO XBQFOJOHTQFSDFOUBHF WBO BBOHFOPNFO *O5
CFUPOTBNFOTUFMMJOHXFFSHFHFWFO HFCBTFFSEPQEFIPFWFFMIF
XBUFDIUFSJO EF[FTUVEJFHFFOHSPUFJOWMPFE[BMIFCCFOPQEF S
IFWFTBOEEF#SJUP

BTTB| A UDIUIFIJE7PHMNYNMF NZ
IPSUMBOQOEDFNFOU
(SBOVMBUFO
yBOE

8BUFS
SPFWPFHTFMT

5BCFAMFUPOTBNFOTUFMMJOHWPPS NZCFUPO %FBBOHFOPNFOIPFW
WBO 4IJNB1SP

%F SFJLXJKEUFWBOEFTUVEJFCFUSFGUNPEVMF" $FO % .PEVMF #
MBUFOHF[JFOEFGPDVTPQEFFIJOEFMFWFOTEVVSCFIBOEFMJOH MJH
XPSEUIFUJOEF[FTUVEJFNFFHFOPNFOPNEFWPPSEFMFOWBO WFSN|
MFWFOTDZDMVT 7JBBMMPDBUJF OBNFMJKLIFUDVU PGGTZTUFFNN
FOMBTUFOJO SFLFOJOHHFOPNFO XPSEFOJOEFFFSTUFMFWFOTDZI
XFFSHFHFWFO



.FUIPEPMPHJ

'JHVVSGCBLFOJOHWBOEFTZTUFFNHSFO[FO )FUHFCSVJL NPEVN\

-FWFOTDZDMVTJOWFOUBSJTBUJF -$*

"BO EF IBOE WBO EF 4IJNB1SP TPGUXBSF FO EF &DPJOWFOU E|
IFMF MFWFOTDZDMVT CFQBBME XPSEFO %F WFSTbDOJWNSEZODEGEFPD F
FDPJOWFOU EBUBCBTF XBBSJOBMMFHFMJOLUFQSPDFTNBGWFSWB
LAW SBOTGPSNBUIPROJUQEBFPOFTTURFOPFENEF [JUIFUUSBOTQPSU OPH O.
HFCSVIJL HEUSBPRPUGWSROEXEE QO PEWMBPBEU PANTEF USBOTQPSUJNQBDU FJH
#IJKMBHF #JTFFOPWFS[JDIUUFWJOEFOWBOBMMFHFCSVIJLUFQSPD
XPSEFOEFBOEFSFBBOOBNFTCFTQSPLFOQFSNPEVMF &FOPWFS[JD
MJUFSBUVVSTUVEJFJO'JHVVS

.PEVMF"

1SPEVDUJFGBEFQSPEVDUJFGBTF[JUEFNJMJFV JNQBDUWBO EF SVX|
FOEFQSPEVDUJF[FMG (F[US®BFRGASNBUFROEDSHEDFFEEPQOP SUBGTUE
NBUFSJBMFO WBO EF TUFFOHSPFWF OBBS EF CFUPODFOUSBMF BQBS!
FO[BOE XPSEUHF[JFOBMTCVML NBUFSJBMFO XBU WP MHFEOTEIPS U X
GSFJHIU MPSSZ NFUSJIPAMIPO &6 3)D F3XGJ R WF PGGEn&630 n BBO IPF
NBH[JKO -PQFTFUBM %FUPUBMFJNQBDUWBOIFUUSBOTQPSU
NBUFSJBBMFOEFUSBOTQPSUBGTUBOE

%FBBOHFOPNFOBGTUBOEFO [JKOHFCBTFFSEPQEFHFHFWFOT WBO
TUJH [JKO VJUFFOTUFFOHSPFWF JO %PPSOJL n)PMDJNn (SBOEN3P\
*n "SCFELBBJ 4JOU ,SVJT 8JOLFM %FBGTUBOEFO[JKOCFQBB|I
USBOTQPSUWPPS XBUFS XPSEUWFSXBBSMPPTE 7PPSEFBGTUBOE W
TQFDJOFLFEBUBCFTDIJLCBBS XBT %FFYBDUFBGTUBOEFO QFS NBUF

$POTUSVDUJF/@EFEFDFIPEVDUIJF WBO IFUCFUPO WPMHU EF DPOTUSVD
JNQBDUWBOIFUHFQSPEVDFFSEFCFUPO WBO EF CFUPODFOUSBMF O
DPOTUSVDUJFJODMVTJFG DPOTUSVDUJFWFSMJF[FO 07". )FU
[PDIUFTDFOBSJPNTHFMJKLHFBDIUXBBSEPPSIFUXFHHFMBUFOLBO
WBOEFBBOXF[JHF TQFDJOFLFEBUB (F[JFOIFUTUBSUQVOUWBOEJU



.FUIPEPMPHJ

MIJKLEF4 WBODBNQVT4UFSSF LVOOFOEFUSBOTQPSUBGTUBOEFOC
HFNJEEFMEFWBO (PPHMF .BQT %JUSFTVMUFFSUJOFFOUSBOTQPSU
HFOFSJFLF EBUBBBOHFOPNFO OBNFMJKL LN 7PPSCFJEF XPSEU
NBUFSJBMFO WFSNJUT CFUP O@RVXSB-EFEIRE M/ SH-UNBFSERDTDOF P M Bl F\U F M/
*40 E

.PEVMF #

%FHFCSVIJLTGBTF XPSEUCVJUFOCFTDIPVXJOHHFMBUFO JO EF[F TU)\
EPPSEFSFMBUJFGMBOHFMFWFOTEVVSWBOCFUPO %BBSOBBTUJTE
JOSFLFOJOHHFCSBDIUXPSEU

&JOEFMFWFOTEVVSCFIBOEFMJOH

p&OE PGOXBTFOFHPVIEFMIKLFHSFOTUFTUFMMFOUVTTFO XFMLF MBTU
NPFUEF &08 [PBMTCFTDISFWFOJOEFMJUFSBUVVSTUVEJF CFQBBME
NPEVMF$FO % OFUWPPSEFSFDZDMBHF JOTUBMMBUJF MJHU ;PXFM
EJSFDUFBGWBMTUSPPNOBBSEFTUPSUQMBBUT NFUCJKIPSFOEEFJ
$ ONFFOEVJEFMJKLFPQTQMIUTIJIOHUFNBLFOUVTTFOEFWFSTDIJMN
NPEVMFT FFOPQTQMJUTJOHHFNBBLUJOEFFMGBTFO )JFSEPPSLBO
XPSEFOEFBBOHFOPNFO EFFMNPEVMFTHFEFAOJFFSEFO JO 'JHVV
[VMMFOHFEVSFOEFIFUIFMFPOEFS[PFLBBOHFIPVEFO XPSEFO

#FOBNJQBDU 1U
% 3FDZDMBHFQSPDFTTFO MBTUFO
% 55BOTQPSUWFSMIJFTNBUFSIJBMFO SFDZDMBHFQS|
% 7TFSNFEFOQSJIJNBJSFNBUFSJBMFO EPPSIFSHFCSV
% 4UPSUJOHWFSMJFTNBUFSIJBMFO SFDZDMBHFQSPI

SBCFMQTQMIUTIOHNPEVMF %

'JHVVEGSFO[FOFJOEFMFWFOTEVVS &08FOGVODUJPOFM
%FHSJK[FFOHSPFOFLMFVSHFWFOFFOBBOEVJEJOHWBO SFTQFDUJ
FRVIWBMFOUJFWBMUPOEFSEFUXFFEFMFWFOTD:



.FUIPEPMPHJ

'VODUJPOFMPBREVHEFMOFQUEIFSFLLFO XBBS NPEVMF % TUPQU FO EVTE
GFO XPSEFOHF[JFO NPFUEFGVODUJPOFMF FRVIJWBMFOUJF CFQBBN
HFSFDZDMFFSEFHSBOVMBUFO [JKOHFWPSNE FO EF[FEFOBUVVSMJK
WBO &08 FO GVODUJPOFMF FRVIWBMFOUJF TDIFNBUJTDI XFFSHFHFW
WBOEFHSBOVMBUFO OBBSEFCFUPODFOUSBMF XPSEUEVTUPFHFLF
FDIUFSFFOCFUPODFOUSBMFJT JTIFUQMBVTIJCFMEBUEFHFSFDZDI

.PEVMF $

%FDPOTUSVDUIIBFFOFFRPQ TMPQFO WBO FFO HFCPVX NBDIJOBBM HF
[JDINFF )JFSCJKXPSEUEFNJMJFV JNQBDUPOEFSBOEFSFCFQBBME
FSFFOJIJNQBDUUFOHFWPMHFWBOEJFTFMWPPSEFEFDPOTUSVDUJF
[FMG )JFSCIJK[JKOEFIPFWFFMIFEFOCFQBBME WPMHFOTEFBBOOBN

5SBOTQPEBNUH$EOTO7". IFFGUFMLNBUFSJBBMFFOBGWBMTDFOBS
FFSU HFCBTFFSEPQ &/ HAOP O Z B O ERPKE RITUC P BOBME I X BIGPOJ
TUFFO OWPBBGFSWBOIFUCFUPOQVJO SFDIUTUSFFLTOBBSFFO TUPSL
[VMMFOBOEFSFUSBOTQPSUBGTUBOEFOLFOOFO &S[JKOWFSTDIJIJMI
FSHFCSVJLUHFNBBLUWBOFFOTUPSUQMBBUTJO (FOU OBNFMJKL"D

%FBGTUBOEUVTTFODBNQVT4UFSSFFO"DMBHSPJT XFEFSPNCFQBBN
JO LN (F[JFOEFGPDVTWBOEF[FTUVEJFPQEFCFUPOGSBDUJF MJI
TUBBMHFOFSJFLFEBUBBBOHFOPNFOHFCBTFFSEPQOT7". OBNFNM
WBO EFNBUFSIJBMFOHBBUOBBSEFSFDZDMBHF JOTUBMMBUJFT )JF¢
LNWBOEF4 OBBS %FHFUFDHFCSVIJLUFOBOEFS[JKETWPPSIFUTUBB

"GWBMWF S XIFSIRIOHF $ WBMMFO EF QSPDFTTFOUFSWPPSCFSFJEJOH
UFSFO *OEJUPOEFS[PFLXPSEUFSFDIUFSWFSUSPLLFOWBOFFOHFT
HFTPSUFFSENPFUXPSEFO %BBSOBBTUXPSEUIFUQVJOOBIFUTMPQ
HFCSBDIUXBBSEPPSFSLBOHFTUFME XPSEFOEBUFSHFFONJMJIFV JI

4UPSUJOH WBOPBBWWBMBO CPVX FOTMPPQBGWBM LBO FFO JOWMPFI
HVOTUJHJT CSFOHUIFUTUPSUFOFFOCFQBBMEMBOECF[JUFOUSBO"®
WPPSCFUPOFOTUBBMIFCCFOFFO[FMGEFNJMJFV JNQBDU %PPS EF
NBUFSJBMFOUPFHFLFOEBBONPEVMF $

.PEVMF %

*ONPEVMF % [JUUFO [PXFM EF MBTUFO WBO IFUSFDZDMBHFQSPDFTB
JJFSEPPSLVOOFOEFNIJMIJFVWPPSEFMFOEFMBTUFOHFEFFMUFMJKL |
BBOHFIPVEFO



.FUIPEPMPHJ

3FDZDMBH IR S PoE VIIPPIS-ESFFD3BRMBEPSNBUJF WBO IFU CFUPOQV
XPSEUFFO TUBUJPOBJSFJOTUBMMBUJF BBOHFOPNFO PNFFOIPHF L
CSVILWBOEFNBDIJOFTJTHFCBTFFSEPQEFWFSLSFHFOEBUB WBO %
EFFMFLUSJDJUFJUJOL8IQFSNZCFUPO [JF5BCFM WFPQHFHFWEF
HBBUIFUOJFUUFMLFOTFYBDUPNAAOLVCJFLFNFUFSCFUPO "BOHF
HFNJEEFMEFWBOIFUCFSFIJLJTBBOHFOPNFO [VMMFOCJKNJOJNBMF
/IBBTUIFUWFSCSVIJLWBOEFNBDIJOFTXPSEUOPSNBMJUFSEFJNQBD
NFOJOIFUQSPDFT %PPSEFHSPUFIPFWFFMIFEFORVBQSPEVDUJF F
EBUEF[FINQBDUWFSXBBSMPPTCBBSJT

7TFSCSVJL/IAWMBCSVIEBMBDIUKFJF SRS FESMSVIJL LH

#3&,&3
JZESBVMJTDIFLSBBO
8JFMMBEFS
;& &"*[45"-|-"5*&
8JFMMBEFS
8"4*/45"-"BFSCSVIJL7TMSEEVIEBMBDIUKFJBSCRSY JESLCSVJIL LH
5SPNNFM[FFG
7TFSCSVJL/R8CSVJI$B@BDJUFJU UPOT7FSCSVJL L8I
.PUPSFO Y

5BCFMFSCSVIJLSFDZDMBHF JOTUBMMBUJF WPMHFO"

4UBBMQSPEVYPIUBM SIBBDIUENFESHPAOVT JO EJUPOEFS[PFLOJFUPQTUBBMF

PNFFO SFBMJTUJTDICFFME UF LSJKHFO WBO IFUHFIFFMFO [P PPLEF
BBOOBNFTHFNBBLUPQCBTJTWBOEFUXFFNPHFMJKLFSPVUFTWBOT
IFUSFDZDMBHFQSPDFTWBO TUBBM XPSEWMF B 0 SAMBKR B8/ BREFDFS OD &

'"JHVVBFUXFFSPVUFTWBO TUBBMQSPEVDUJF -FSPZFI



.FUIPEPMPHJ

5SSBOTQPSU WFS MO UTRNBROFISUBMII @%oH UPU EF SFDZDMBHF WBO TUBB WM
BBOEFFMWFSMJFTNBUFSJBBMNFU [JDINFFUFOHFWPMHFWBO EFHF
PQCBTJTWBOEFXBBSEFOWBOEFMJUFSBUVVSTUVEJFPQ 5BCF
%FHFUFDOBBSEFTUPSUQMBBUT )JFSCIJKXPSEU"DMBHSP PQOJFVX
LN *O'JHVVS [JKOEFUSBOTQPSUTDFOBSJPNnT WBO EF FJOEFMFWF
CFUPOFOTUBBM )JFSCJK[JKOBMMFQFSDFOUBHFTVJUHFESVLUUFC

B#FUPO C4UBBM

'"JHVVSGWBMUSBOTQPSUFJOEFMFWFOTEVVS CFUPO |

7TPPSEFMFO SFDIZPDOMBAHEPBNMPHENMF % JO EJUPOEFS[PFLNFFUFOFNFC
EF WPPSEFMFOUFOHFWPMHFWBO SFDZDMBHFFO IFSHFCSVJL CFLFL
HFSFDZDMFFSEFHSBOVMBUFOJOSFLFOJOHUFCSFOHFO XPSEUEFJ
LVOOFOEFNIJMIJFVWPPSEFMFOEFMBTUFOHFEFFMUFMJKLPQIFGGFC
[JKOEF[FMGEFBMTEFSFFETHFEFOOJFFSEFQSJIJNBJSFNBUFSJBMFO

4UBBM SIPIPSDEVBWMFSNFEFO QSIJINBJSF QSPEVDUJFWBO TUBBM XPSEU
FFO QSPDEB WIBAYIHFPHGPASEOB HO' *O &DPIWFOUCFWBUIFUQSPDFT
HFQSPEV DBHFESDIFHHEFBREFLFSFLFOIJOHWBONPEVMF % [JKO XFFDIUF
IFUQSPDFTJOEJFOIFUVJU QSINBJSTUBBM[PVCFTUBBO ;PFFOQ
[FMGCFSFLFOENPFUXPSEFO WPPS QSINBIJSTUBBM WJB 'PSNVMF
HFCSVJLUFQBSBNFUFSTVIJUHFMFHENFUIVO CIKIPSFOEF XBBSEF

_ XBor M Y XEgar
1 mY
ModuleD =(RR RC) (Erecyclage Eprimar Y Q)

X100 primair

4UPSUJOHBGMUBWBBUTUFPOEFSEFFMWBONPEVMF % [JUUFOEFMBTU
SIBMFOWBOIFUSFDZDMBHFQSPDFT *O#JKMBHF# XPSEUIFUUPUBM|
HFTUPSUJO "DMBHSP NFUEF[FMGEFNJMJFV JNQBDUBMTIJFSCPWEFO

-FWFOTDZDMVTJIJNQBDUBOBMZTF -$*"

ONVIJUFJOEFMJKLEFNJMJFVMBTUFOFO WPPSEFMFO UFLXBOUJODF
HPSIJFAOEJFFMLFFOCFQBBMEF NJMJFVMBTUNFU [JDINFFCSFOHFO
NJEEFMQVOUDBUFHPSJFAO EJFCFUSPVXCBBS[JKO NBBSNPFJMJKI
LFMIJKLFS UFJOUFSQSFUFSFO [JKO NBBS XBBSCJKFS NFFSBBOOBN



.FUIPEPMPHJ

IPFXFM EF[F NBLLFMJKLFS UF JOUFSQSFUFSFO [JKO "GIBOLFMJKL W
EF NJEEFMQVOU PGFJOEQVOUDBUFHPSJFAO *OEF[FTUVEJF XPSEL
NJEEFMQVOU BMTEFFJOEQVOUDBUFHPSJFAOJO SFLFOJOHCSFOHL
EJUFFOWSJKTVCKFDUJFWF XBBSEFJT JTIFUFFOHPFEFCBTJTPNW

*OEF3F$J1FNFUIPEFXPSEUFSFFOPOEFSTDIFJEHFNBBLUUVTTFO E!
ASBSDIJTUJTDIFCFOBEFSJOHFOEFFHBMJUBJSFCFOBEFSJOH EJFH
JTHFCBTFFSEPQLPSUFUFSNIJKOFOJTFFSEFSPQUJINJTUJTDI UFSX
NJTUJTDIJT )VIKCSFHUT FUBM *OEJUPOEFS[PFLXPSEUHFCS
EJFUVTTFOEFUXFF VJUF S TRFOQHALOPB® $0 B BN B DSPSENEFRSTPIFAHMFEF TD
FOJEEPANVIFUW L TOPHBBNVBMFOU UFCFQBMFO WPPS IFU (81

1BSBNFBBBMFH 8BBSEF
XEAF JMIFV JNQBDU QSPEVDPDUJFQSRDODFIHTUBBM XBOOF
HFQSPEVDFFSE XPSEUWJB &"'" MBTUFO
XBoF JMJIFV IJNQBDU QSPEVPDUJFQSRDFOHTUBBM XBOOF
HFQSPEVDFFSEXPSEUWJB#0' WFSNFEFOMBTUFO
N .BTTBTUBBMTDISPPUJO #0' QSPDHF T
&GODJAOUIF SFDZDMBHFQSPDFT
X100 primair [POEFSHFSFDZDMFFSEF NBUFISUBMFO
33 SFDZDMJOH SBUF
3% SFDZDMFEDPOUFOU
2 , XBMIJUFJUTWFSIPVEJOH
.PEVMF%MJIFV JNQBDU 1Ul LH

SBCFMIMJFV JNQBDU SFDZDMBHF TUBBM 0QCBTJTWBO"



SFTVMUBUFO FJOEFMFWFOTE)\

/IVEFBBOOBNFT[JKOWBTUHFMFHELBO EF MFWFOTDZDMVTPGNFFST
QBBMEXPSEFO "MWPSFOTPWFSUFHBBOOBBSEFSFTVMUBUFOJTIFL
WBOEFHFNBBLUFBBOOBNFT ;PLBOEFJOWMPFEFSWBOPQEFFJOES

7PPSPOEFS[PFL

8BQFOJOHTBBOEFFM

JFUXBQFOJOHTBBOEFFMWBOFFOCFUPOOFODPOTUSVDUJFWEFESTDIJ
XPSEUFSBMHFNFFOHF[JFOHFSFLFOENFU LHTUBBMQFSLVCJFLFN
WBO IPFXFMIFUTUBBMBBOEFFM LBO MJHHFO UVTTFO FO 8B
XBQFOJOHPQEFFJOEFMFWFOTEVVS WBO CFUPO UFBDIUFSIBMFO [E
OBNFMJKLIPPHXBBSEJHF SFDZDMBHFUPUHSBOVMBUFO $"4& FOTU

WBO FO J)FUSFTVMUBBU WBO EJUEFFMPOEFS[PFLJT OVNEFS.
K¥-*&6 *.1"$5] $"4& $"4& $"4& $"4& $"4& $"4&
" " 1SPEVD " -

" " 1SPEVD 50/

" 5SBOTQPS usvbDulJ
$ %FTUSVD "MPPQ
$ 5SBOTQPS
$ 4UPSUJOH Vi
% 1SPEVDU DMBHF
% 5SBOTQP
% 7PPSEFM 0/

% T7PPSEFM [ -

% 4UPSUJO M

5 BCFMOWMPFEIPFWFFMIFJE XBQFOJOH 7PPSFMLFMFWFOTDZDMVTC



SFTVMUBUFO FJOEFI

'"JHVVSOWMPFE WBO EFIPFWFFMIFJE XBQFOJOH PQ EF NIJMJFV IJNQBCL
HSBOVMBUFO $"4& FOTUPSUFO $"4&

.PEVMF"

8BOOFFSNFOEFXBBSEFOWBONPEVMF"WFSHFMJKLUJOS5BCFM CN
SFMBUJFGHFMJKLBBSEJH NFUFFONBYJNBBMWFSTDIJM WBO 1U
JOCFUPONBTTBUVTTFOEFQSPEVDUJFNFUNJOJNBMFFONBYJNBMF
CFUPONBTTBWBO LH %PPSEFLMFIJOFWFSTDIJMMFOJTIFUBBOEF
CIJKEFNJMJFV JNQBDUWBOEFQSPEVDUJFWBOEFXBQFOJOH %JUJT
HSPUFSJTEBOEJFWBOCFUPO LH NZ )JFSEPPSJTFSFFOHSPUFS
FFONBYJNBBMTUBBMQFSDFOUBHF UPU LHWPPSFFONJOJNBBM Q!

"GIBOLFMJKLWBO IFUXBQFOJOHTBBOEFFM [BMEFQSPEVDUJF WBO (¢

UPPOUEFNBUFSJBBMBBOEFMFOWPPSNPEVMF" UPUFONFU" &O
EFNFFTUFJOWMPFEPQEFNJIJMJFV JNQBDUWBOEFQSPEVDUJFGBTF
FFOWFSTDIJM &FOHSPUFS XBQFOJOHTBBOEFFM[PSHUOBNFMJKL W
(FI[JFOEFJIJNQBDUWBOUSBOTQPSUXPSEUVJUHFESVLUJO 1U ULN SF~

.PEVMF $

"MMF POEFSEFMFO WBO NPEVMF $ SFTVMUFSFO JO FFO IPHFSF NJMJF
IFUHSPUFSFHFXJDIU %BBSCPWFOPQJTFSFFOFYUSB GBDUPS WBO
BGTUBOEFOBBOHFOPNFO XBBSEPPSEFBGTUBOEOBBSEFTUPSUQM
IFUCFUPOQVJO )JFSEPPSJTFSJOS5BCFM WPPS$ FFOHSPUFS WF!
WBOIFUNBUFSJBBMOBBSEFTUPSUQMBBUTHBBU



SFTVMUBUFO FJOEFI

'JHVVSBUFSIJBBMBBOEFMFO QSPEVDUJFGBTF " " TPPSFML TDF(

.PEVMF %

 PBMTJOEFBBOOBNFTWFSNFME JTFSHFFOWFSTDIIJMJONBDIJOFW
NPEVMF% TUJKHUEFNJMJFV JNQBDUNFUFFOEBMJOHWBOEFIPFWF
UFOHFWPMHFWBOEFWFSMJFTNBUFSIJBMFOWBO CFUPO XBBSEPPS
JFU[FMGEF HFMEU WPPSIFUTUPSUFO WBO EF WFSMJFTNBUFSJBMFO
WBOCFUPOSFDZDMBHFJOCFQFSLUFNBUFFFOHSPUFSFINQBDU CJK
JOIPFWFFMIFJE XBQFOJOH XFM FFOVIJUHFTQSPLFOJIJNQBDUPQ IFU W

JTIFUTUBBMWPPSEFFMJO EF[FMGEFHSPPUUFPSEFBMTEBU WBO
WPMMFEJHF QSPEVDUJFWBOIFUCFUPOLBOPQIFGGFO

$PODMVTIJF

JFUXBQFOJOHTBBOEFFMIFFGUFFOCFMBOHSJKLFIJOWMPFEPQEFHF
MFOWBO SFDZDMBHFFOIFSHFCSVJL )FUJTFDIUFSOJFUEFGPDVT W|
EF WPPSEFMFOFSWBO EVJEFMJKL [JKO )JFSEPPSNPHFOEFSFTVMUE
8BOOFFSFSFDIUFSFOLFMOBBSIFUCFUPO XPSEUHFLFLFO CMJKGU |
DFOUBHFT )FUJTEVTHFGVOEFFSEPNFFO XBQFOJOHTQFSDFOUBHF

7TFSXBBSMP[JOHMBOECF[JUJO %

*OIFUQSPEVDUJFQSPDFTWBOEFHFSFDZDMFFSEF HSBOVMBUFO XP!
JOWMPFE WBO EF[FBBOOBNF OB UF HBBO XPSEUFSJOEJUPOEFSEF
IFU MBOEHFCSVJL WBO TUFFOHSPFWFT WPPS OBUVVSMJKLF HSBOVN
NBUFSJBMFOUFLVOOFOCMIJKWFO POUHJOOFO NPFUFOEFHSPFWFT
FDIUFSXFMSVINUFWPPSFOFS[JKETIFUTUPDLFSFOWBOIFUQVJOFO
TJUVBUIJFWBO %FHFUFDFFOFYUSBVJUEBHJOHPNUFCFQBMFO XFML
FOXFMLEFFMCFIPPSUUPUEFSFDZDMBHF TJUF



SFTVMUBUFO FJOEFI

&S [JKOEVT WFSTDIJMMFOEF GBDUPSFO EJFFFOJOWMPFE VJUPFGF
CFQFSLUCMJKGU XPSEU EF NJMJFV JNQBDU HFTDIBU WJB CFTUBBO
EFNIJMJFVTDPSF VIJUHFCSFJE BBOHFEVJE ;P XPSEUEFNJIJMJFV IJNQE
1U 8BOOFFSEF[FXBBSEF XPSEUWFSHFMFLFONFUEFJIJNQBDU YV

1U NZ CMJKLUEBUMBOECF[JUOJFUJOEF[FMGEFHSPPUUFPSEFT

7TFSXBBSMP[JOHNBDIJOF JNQBDUJO %

/IFU[PBMTIFUMBOEHFCSVJL XPSEUEFNBDIJOF JNQBDUOJFUNFFHFC
XPSEU FOFS[JKETCFQBBME EPPSEF MFWFOTEVVS WBO EF NBDIJOFT
[ JKOMFWFOTEVVSQSPEVDFFSU 7PMHFOT % FHFUFD MJHUEFMFWFOT
JOSFBMJUFJUTOFMMFS WFSWBOHFO XPSEUPNEFFGODJAOUJIF [P IPI

ESBBJVSFO XBUSFTVMUFFSUJOFFOMFWFOTEVVSWBO » KBBS .

ONEFJNQBDUWBOEF SFDZDMBHFNBDIJOFT UF TDIBUUFO XPSEU FS
WFSCSVJL XFSE XFHHFMBUFO PN [P EF QVSF NBDIJOF JNQBDU UF CF(
CFDIJKGFSE PQ 11U *O5BCFM XPSEUPQCBTJT WBO EF MFWFOTE
NFUFSCFUPOCFSFLFOEPQ 1U NZ /FU[PBMT CJK MBOEHFCSVJI
NPEVMF% )PFXFMFSWFSTDIJMMFOEFNBDIJOFT[JKOFOEFCJKESBI
POEFS[PFLWFSXBBSMPPTE XPSEFO

#PVX NBDIJOF 1U QUFDF
ESBBJVSFO QFS KBBS

-FWFOTEVVS |[KBBS
5PUBBM VVS
5PUBBM NJO
$BQBDJUFJU [UPO |
NJOWPPS NZCFUPO
*NQBDUWPPS| NZCFUPO 1U

SBCFMBDIJOF JNQBDU QSPEVDUJFSFDZDMBHF %



SFTVMUBUFO FJOEFI

JPPHXBBSEJHF SFDZDMBHFWFSTVTTUPSUFO

*OXBUWPMHU XPSEFOEFBBOOBNFTUPFHFQBTU PQEFU RBHF FPIOGHELB
$"4& |IPPHXBBSEJHF SFDZRKINSHF VB BFHIXBFINBSBE 0 ROAPB EF FJOE
IBOEFMJOHWBOCFUPO *O5BCFM FO'JHVVS JTEFWFSHFMJKLJO
DBTFTIFCCFO EF[FMGEF NJMJFVTDPSFWPPS NPEVMF " (F[JFOEFGP
NPEVMF$FONPEVMF % VIJUWPFSIJHCFTQSPLFO

F-*8&6 YL 1"$5 184K $"4&
" " 1SPEVDUJFGBTF |[#&50/
" " 1SPEVDUJFGBTF [45""-
" 5SBOTQPSUDPOTUSVDUJF
$ %BFTUSVDUJFFOTMPPQ
$ 5SBOTQPSU
$ 4UPSUJOHE
% 1SPDFTCFLU
% 5SBOTQPSU
% 7PPSEFMF(
% 7PPSEFMFQ 45""-
% 4UPSUJOH I

5BCFKIO- )PPHXBBSEJHF SFDZDMBHF $"4& WFSTVT4UPSUFO $"4&
EFIPPHTUFNJIJMJFV JNQBDUWFUHFESVLU

.PEVMF $

%FUXFFDBTFTTQFDJODFSFOFFOBOEFSFFIJOEFMFWFOTEVVSCFIBOI
IFUHFCPVX $ EF[FMGEFNJMJFV JNQBDUWFSUPOFO %BBSOBJTFS
EFOWBOEF4 OBBSFOFS[JKET"DMBHSPFOBOEFS[JKET %FHFUFD %|
(FIJFOCJKIPPHXBBSEJHF SFDZDMBHF WBOIFUCFUPOHFSFDZDMFF
EJUFFOIPHFSFNIJMJFV JNQBDUNFU[JDINFF %BBSUFHFOPWFSHFME
JNQBDUQFSUPOLJMPNFUFS XBUFDIUFSNJOEFSJOWMPFEIFFGU PC
PQ[JDIUFWBO LHWPPSIFUCFUPO %BBSOBBTUJTFSCJKIPPHXBB:
BBO$ HF[JFOIJFSJOTMFDIUTEFTUPSUJNQBDUWBO WBOEFNBUF:

.PEVMF %

(F[JFONPEVMF % EF WPPSEFMFO FOMBTUFO WBO SFDZDMBHF FO IFSH
WBO SFDZDMBHFWBO TUBBMJOIFUTUPSUTDFOBSJP $"4& 4UBBMSHF
WBO EF BOEFSFJIJNQBDUFO WBO NPEVMF % )JFS XPSEU FDIUFS OJFU V



SFTVMUBUFO FJOEFI

GPDVTWBOIFUPOEFS[PFLMJHUPQCFUPO %FWPPSEFMFOWBOCFUP
FFOWPPSEFFM )PFXFMJO EF[FNPEVMF CJKLPNFOEF MBTUFO [JUUFC
WFSMIJFTNBUFSIJBMFOFOIFUTUPSUFOFSWBO XPSEU WBO EF MBTL
FSEVTFOLFMOBBSIFUCFUPO XPSEUHFLFLFO JTEFUPUBMFJINQBDU

'JHVV&0- )PPHXBBSEJHF SFDZDMBHF $"4& WFSTVT4UPSUFO $"4&
NFUEFIPPHTUFNJIJMJFV JNQBDUWFUHFESVLU %FOFUUP JNQBDUJT

&JOEFMFWFOTEVVS

"BOHF[JFOIFUMBTUJHIJTPNFFOBMHFNFFOCFFMEUFLSJKHFO WBO X
NFU[JDINFFCSFOHU XPSEUFSHFLFLFOOBBSEFUPUBMF &0- )PPHXB
NIJMJFVMBTU EPPSIFUFYUSBUSBOTQPSUWBO [PXFMEF4 OBBS %FH
JNQBDUEJF LFFS[PHSPPUJTBMTCJKIFUSFDIUTUSFFLT TUPSUFO
WPPS $"4& CJKOB LFFSMBHFS HF[JFOIFUNFSFOEFFMWBO IFUCF!

.PEVMF % MBBUUPFPNEFWPPSEFMFOWBO SFDZDMBHF FO IFSHFCSYV
PQEFUPUBMFMFWFOTDZDMVT "MMFMBTUFO PWFS EFIFMFMFWFOT
WPPSFFOLVCIJFLFEFNFUFSCFUPO IPFXFMBMMFWPPSEFMFO 1U [J

WBOEFMBTUFOHFSFEVDFFSE XPSEFOEPPSEFNBUFSIJBBMWPPSE
CFTDIPVXJOH XPSEUHFMBUFO JTFSTMFDIUTFFO SFEVDUJFWBO V
CFUPO 5PDIJTIFUWBOCFMBOHPNEJUWPPSEFFMUFFSLFOOFO [FLF
UFSFEVDFSFO



SFTVMUBUFO FJOEFI
.JEEFMQVOUDBUFHPSJF (MPCBM8BSNJOH 1PUFOUJBM

;PBMTBBOHFIBBME [JKOFSWFSTDIJMMFOEFNJEEFMQVOUDBUFHPS.
EFIPPGEDBUFHPSJFAO CIKCFUPOJTEFLMJINBBUTWFSBOEFSJOH P(
$D FRVIWBMREWF XBBRPIREWDFIT (F[IJFOEFCFUPOQSPEVDUJF PG NFI
[JFOMIKLBEBOPPU NFU [JDINFFCSFOHU JTIFUFFO[JOWPMMFJNQBDL
XPSEU XFFSHFHFWFO JO 'JHVVS XBBSOB 'JHVVS EFFIJOEFMFWF
OJOHTQFSDFOUBHF WBO

'JHVVSFWFOTDZDMVT IPPAHXBBSHE BBSNVDEHOMBHABUJIBM

%FQSPEVDUJFWBOCFUPOJTEVIJEFMIKLWF3SBOSKXPR EPPIE EH-LONSPEY
DFNFOULMJOLFS )FUWPPSEFFMWBO CFUPOSFDZDMBHFLBO TMFDIU
BBOEFFM WPPSOBNFMJKLBGLPNTUJHJT WBO IFUDFNFOU %JU XPSE
FSFOLFM XPSEUHFLFLFO OBBS NPEVMF % 'JHVVS XPSEU WBO |
CFUPOSFDZDMBHF IPFXFMIFUCJKEFTJOHMFTDPSF JT )FUWPPSE
WPPSEFFMNFU[JDINFFCJKEFNFFTY IASXUBJIWEF ¥ VMPTOEFSY RFB.ONC FUMN
IFUOJFUDPSSFDUJTPNTMFDIUTAAOJNQBDUDBUFHPSJFUF CFLJKLF
EJF[JKOPQHFCPVXEVJUBOEFSFQSPDFTTFOFO[PGPVUJFWFSFTVM

&YUSBDFNFOUHFCSVJL

 PBMTCFTQSPLFOJOEFMJUFSBUVVSTUVEJF IFCCFOIPPHXBBSEJH |
[ JDIUFWBO OBUVVSMJKLFHSBOVMBUFO %JU XBsaE&O PGS HB BW &R VINE
WBO NPEVMF % 'PSNVMF JFUJTEVTPQUJIJNJTUJTDIPNFOLFMEFW



SFTVMUBUFO FJOEFI

CSFOHFOFOOJFUEFHFWPMHFOEJFNFUIFUHFCSVILFSWBOHFQBBS
UFLVOOFOCFIBMFO JTIFUOPEJHPN FYUSBDFNFOUUPFUFWPFHEF(
HFLXBOUJODFFSEBBOEFIBOEWBOFFOWFSHFMJKLIJIOHUVTTFOEF QS
3"nT XBBSJO NFFSDFNFOU]J[JU

'JHVV&IOEFMFWFOTEVVS | PP AXB K 3BIM &FHPANBWIE B M

ONUPUFFO'& WBOFFOLVCIJFLFNFUFSTFDVOEBJSCFUPOUFLPNFO N
XPSEFOCFQBBME "BOHF[JFOEFS8 $ NPFUCMIKWFO XPSEUEFIPF
'"PSNVMF (SxOFXBME %FSFTUFSFOEFIPFWFFMIFJEHSBOVMB
JOEFPSIHIJIOFMFCFUPOTBNFOTUFMMJOH )PFXFMFSJOIFUTFDVOEB
XPSEFOFSJO EF[FTUVEJFHFFOFYUSBUPFWPFHTFMTNFFHFOPNFO I
TUFMMJOH XPSEUXFFSHFHFWFO JO5BCFM

BTTB| LAUDIUIFJE7TPHMNKF NZ
1PSUMBOEDFNFOU
(SBOVMBUFO
'BOE

8BUFS
S5PFWPFHTFMT

5BCFMFUPOTBNFOTUFMMJOHTFDVOEBJS CFUPO



SFTVMUBUFO FJOEFI

"MTFYUSBHFWPFMJHIFJEPQEFJOWMPFEWBOEFLXBMJUFJUTWFSNJ
BMTEFSEFTDFOBSJP 8BOOFFS CFUPO WPPS FFOUXFFEFLFFS [PV HF
NPSUFMBBOEFHSBOVMBUFOIBOHFO )JFSEPPS[BMEFLXBMJUFJUM
IFFGUPNEF[FMGEF TUFSLUFLMBTTFUF CFIBMFO (F[JFOIPPHXBBSE.
QSBLUJKLJT [JKOFSHFFODPODSFUFHFHFWFOTPWFS NFFSNBBMT ¢

FYUSBDFNFOUBBOHFOPNFOBMTWFSHFMJKLIJIOHTQVOU %F CFUPC
SBCFM

BTTB| LAUDIUIFJE7TPHMINKF NZ
1PSUMBOEDFNFOU
(SBOVMBUFO
'BOE

8BUFS
S5PFWPFHTFMT

SBCFMFUPOTBNFOTUFMMJOHUFSUJBJS CFUPO

%FHFSFDZDMFFSEFHSBOVMBUFOIFCCFO EPPSIVOWFSNJOEFSEF Q
TUSVDUVSFFM CFUPO )PFXFMEFLXBMJUFJU OPH WFSNJOEFSU OB F#
DFOUBHF WBO BBOHFOPNFO %FIPFWFFMIFJEHSBOVMBUFO JO EF\
3"nTFOFFOHSPUFSBBOEFFM WBO OBUVVSMJKLFHSBOVMBUFO (F
% XPSEFONFFHFOPNFOJOEFFFSTUF MFWFOTDZDMVTGBTF [JKO FS'}t
JFUUSBOTQPSUWBOEFHFSFDZDMFFSEFHSBOVMBUFO OBBSEF CFUF
WBMFOUJFOFUOBEFSFDZDMBHF JOTUBMMBUJFMJHU [JF'JHVVS
USBOTQPSUBGTUBOEWBTUUFMFHHFO XBBSEPPSEFHFOFSJFLFBBC
IFUFGGFDUWBO3"nTJOCFUPONFU FO FYUSBDFNFOUXPSEUJOD
JOSBCFM FO'JHVVS

*F-*8&6 *. 1"$5 ¥ BINACFEHPPONFU NFRESDFGERNGU NFFSDFNFOU
1SPEVDUJFQ
1IPSUMBOEDH
(SBOVMBUFQ
;BOE

8BUFS
5SBOTQPSU |"
5PUBBM NPE

SBCFMSPEVDUJFGBTF CBTJTCFUPO CFUPONFU NFFSDFNFOUFOCF
IFUTDFOBSJPNFUEFIPPHTUFNJIJMJFVY JNQBDUWFUHFESVLU



SFTVMUBUFO FJOEFI

'JHVVSESPEVDUJFGBTF CBTJTCFUPO CFUPONFU NFFSDFNFOUFOCH
IFUTDFOBSJPNFUEFIPPHTUFNJIJMJFVY JNQBDUWFUHFESVLU

'JHVVBSPEVDUJFGBTF CBTJTCFUPO CFUPONFUVMREBYBBISNOO M/ ORCLF
7TPPSFMLNBUFSJBBM XPSEUIFUTDFOBSJPNFUEFIPPHTUFNJMJFV .



SFTVMUBUFO FJOEFI

%PPSEFUPFOBNFWBO FO WBO EFNBTTBWBO IFUDFNFOU TUJKH
JNQBDUWBO XBUFSHF[JFOEF8 $POWFSBOEFSMJKLCMJKGU %BBSO!
FO WPPSSFTQFDUJFWFMJKL FO FYUSBDFNFOUUFOPQ[IJDIUFW
FFOWFSNJOEFSJOHWBO EFIPFWFFMIFJEHSBOVMBUFOPNUPUFFOL
HFCSVJLWBO 3"nT XBBSBBOHFFONJMJFV JNQBDU XPSEUUPFHFLF
FOEFWFSNFEFOUSBOTQPSUBGTUBOEFO WBO EF 3"nT " SFMBUJF

*OUPUBBM [PSHFO FOFS[JKETEFTUJKHJOH WBO EFIPFWFFMIFJE DF?!
TUIJKHIJOHWBOEFNJIJMJFV JNQBDUNFU WPPS FYUSBDFNFOUFO
WBO EF 3"nT OJFU[PVEFONFFHFSFLFOE XPSEFO JTFSFFOQSPEVDU
DFNFOUFFOVPUHFSFBO NFU[JDINFFCSFOHU XPSEUJO'JHNRNZ IFU (8
JFUQPSUMBOEDFNFOUOFFNUPWFSEVJEFMJKLEFPWFSIBOE %FBOE
CJK WPPSIFUCFUPONFU FYUSBDFNFOUTMFDIUT FOWPPS IFU
HFCSVJLWBO3"nT[PSHUWPPSFFO SFEVDUJFWBOEFNJMJFV IJNQBDL
WBOEFNJIJMJFV IJNQBDUNFUSFTQFDUJFWFMJKL FO UFO PQI[JI

-BBHXBBSEJHF SFDZDMBHF

.PNFOUFFMJTIPPHXBBSEJHF SFDZDMBHFWBO CFUPO OPHOJFUHFCS
HBWF WBO EF SFBMJUFJU )FUNFFTUFCFUPOQVJO XPSEUJO #FMHJA
CPVXFOEFSHFMJKLF )PFXFM QSJNBJSFHSBOVMBUFO CJKEFXFHFOC
TUSVDUVSFFMCFUPO EPPSEFIPHFSFLXBMJUFJUTWFSFIJTUFO %JU J
WPPSEFFMBBOEFMFWFOTDZDMVT XPSEUUPFHFLFOEEPPS WFSNFEF
QMBBUTFO CIJOOFO EF SFFETCFTQSPLFOIPPGETDFOBSJPNT XPSEU.
UVTTFOIFUPQUJNJTUJTDIF $"4& QFTTIJNJTUJTDIF $"4& FO SFBM

*-%&6 *.1"$5 |[1$'NZ )PPHXBBS E JBIEHSFDZDBUBHHFHRD Z DWBSHFF O
" " 1SPEVDUJFGBTF #&50/
" " 1SPEVDUJFGBTF 45""-
" 5SBOTQPSUDPOTUSVDUJF
$ %FTUSVDUJFFOTMPPQ
$ 5SBOTQPSU
$ 4UPSUJOHB
% 1SPDFTCFLU
% 5SBOTQPSLU
% 7PPSEFMFC
% 7PPSEFMFC
% 4UPSUJOH

5BCFMWPHXBBSEJHFSFDZDMBHF MBBHXBBSEJHFSFDZDMBHFFOTUP.



SFTVMUBUFO FJOEFI

'JHVV&0- )PPHXBBSEJHF SFDZDMBHF MBBHXBBSEJHF SFDZDMBHF F
XPSEUIFUTDFOBSJPNFUEFIPPHTUF TDPSFWFUHFESVLU %FOFUUP

JPFXFM NPEVMF $ HFMJKL CMJKGU WPPS [PXFMIPPHXBBSEJHF BMT M
FMLPOEFSEFFM BGHF[JFOWBO TUBBMSFDZDMBHF %PPSEBUEFLXB
CFMBOHJT EBO CJKIPPHXBBSEJHF SFDZDMBHF JTFSHFFO OPPE BB
WFSCSVIJLWBOEFUSPNNFM[FFGBMTWBOEFWJKGFMFLUSJTDIF NPU
JNQBDUJOTPNNJHFHFWBMMFO HFEFFMUFMJKL XFHWBMMFO HF[JFO
OBJSFSFDZDMBHF JOTUBMMBUJFBBOHFOPNFO %BBSOBBTUJTFS C.
BBOHF[JFOFS HFFONBUFSJBBMWFSMJFT WBO EF XBTJOTUBMMBUJF
UXFFWPMVNFQSPDFOUHBBU "MTMBBUTUF XPSEFOFSEPPSEFMBBH
HF[JFOEFQSJNBJSWFSNFEFONBUFSIJBMFOWBOEFXFHFOCPVXFFO |

%FMBTUFOWBOEFFJOEFMFWFOTEVVSCFIBOEFMJOHWBO MBBHXBBS
EJHF SFDZDMBHFFO [PPPLIPHFSEBOEFMBTUFOUFOHFWPMHF WBO 1
EJHF SFDZDMBHF [JKO TMFDIUT WBOEF WPPSEFMFO UFO HFWPMHF
SFDZDMBHFFFOIPHFSFNJMJFVTDPSFWPPSEF &0- )PFXFMFSHFFO Q
WFSNFEFO XPSEFO XPSEUFSEPPSMBBHXBBSEJHFSFDZDMBHFUPDI.
NFFHFOPNFOJOFFO-$"



SFTVMUBUFO FJOEFI

JFSHFCSVJLCSFFL[BOE

 PBMTBBOHFIBBMEJO EF MJUFSBUVVSTUVEJF JTIFUIFSHFCSVJL WB
EF[FFG PQEJUNPNFOUOJFUUPFHFMBUFOJOCFUPOEPPSEFWFMFP
NIJMJFV JNQBDUUFLXBOUJODFSFO XPSEUIFUSFDZDMFSFOWBOCSF
HF WBOHSBOVMBUFO )JFSCJKXPSEUFSFFOWFSHFMJKLJOHHFNBBL
[POEFSFONFUIFSHFCSVIJLWBOCSFFL[BOE 8BUCFUSFGUEFBBOHFC
WFSMJFTNBUFSJBMFOWBOEFCSFLFSFOEF[FFOOTUBMMBUJFIFSHF
CFUPOQVJOBMTCSFFL[BOEHFSFDZDMFFSE XPSEU 5BCFM FO'JHV

*-*&6 *.1"$5 [19'N& 3FDZDM BHEYHSBOHWVACEWRQ CSFFL[BOE
" " 1SPEVDUJFGBTF #&50/
" " 1SPEVDUJFGBTF 45""-
" 5SBOTQPSU/DPOTUSVDUJF
$ %FTUSVDUJFFOTMPPQ
$ 5SBOTQPSU
$ 4UPSUJOHBGWBM
% 1SPDFTCFUPOSFDZDMBHF
% 5SBOTQPSI
% 7PPSEFMF(
% 7PPSEFMFQ 45""-
% 4UPSUJOH

5BCFMO0- )PPHXBBSEJHF SFDZDMBHF WBO HSBOVMBUFO [POEFS FO N|
XPSEUIFUTDFOBSJPNFUEFIPPHTUF NJMJFV JNQBDUWFUHFESVLU

.PEVMF %

%FNJIJMJFV JNQBDUWBO IFUSFDZDMBHFQSPDFTCMJKGUHFMJKL BB
IFSHFCSVJL XPSEUFS TMFDIUT FFOLMFJOBBOEFFM OBNFMJKL IFU
%FHFUFD OBBS"DMBHSPHFUSBOTQPSUFFSEFOEBBSHFTUPSU %JU ¢
% /BBTUEFEBMJOHWBONJMJFVMBTUJTFSFFOHSPUFSNJMJFVWPP
OFNFOEFWPPSEFMFOWBO CFUPOSFDZDMBHF NFU UPFCJKIFSHFC

&JOEFMFWFOTEVVS

8BOOFFS FS XPSEUHFLFLFO OBBSEFFJOEFMFWFOTEVVS NFUOBNF
CSFFL[BOE XPSEFOPQHFIFWFOEPPSEFWPPSEFMFO WBO CFUPOSFD
IPPHXBBSEJHF SFDZDMBHF WBOHSBOVMBUFO XBBSCJKHFFOCSFFL[
[PVXPSEFOJOTUSVDUVSFFMCFUPO LBOEJUFFOFYUSBNJMJFVWPP



SFTVMUBUFO FJOEFI

'JHVV&0- )PPHXBBSEJHFSFDZDMBHFHSBOVMBUFO[POEFSFONFUIFS
IFUTDFOBSJPNFUEFIPPHTUFNJIJMJFV JNQBDUWFUHFESVLU %FOFU

%F[FMGEFLBOUUFLFOJOHLBOFDIUFSHFNBBLUXPSEFOBMTJO B
CFUPOTBNFOTUFMMJOHLBOWSBHFOFOFFONBYJNBBMWFSWBOHJOI
QSPDFTMBTUFO XPSEFOUPFHFLFOEBBONPEVMF%PNEFPO[VIJWFSIF
PQUJINJTUJTDI FOEPPSEFWPPSEFMIJHF SFTVMUBUFO JT WFSEFS PO
JOHFHBBO

,PPMTUPGEJPYJEF DBQUBUJF

/IBBTUIFUOFHBUJFWFFGGFDUWBODBSCPOBUBUJF WBQ CFUFPRO & DFC
UPOOFODPOTUSVDUJF XPSEUHFEVSFOEF [JKOIFMFMFWFOTEVVS TN
QVIJOFDIUFSHFCSPLFO XPSEU OFFNUIFUCMPPUTUFMMJOHTPQQFS)
$OLBOPQHFOPNFOXPSEFOJOIFUCFUPOJTBGIBOLFMIJKLWBO WFFM G
EFEVVSWBOEFCMPPUTUFMMJOH EFDBSCPOBUBUJFEJFQUFFO HSE
MFO FUD *40 *OEFMJUFSBUVVS [JKOFSEBOPPLIFFMVJUFFONMW

%F NBYJNBBM PQOFRNMBBSERBFIWHTMXPISEFM® PQ CBTJT WBO EF IPFWF
BBOHFOPNFO CFUPOTBNFOTUFMMJOH [JU LHQPSUMBOEDFNFOU ¢
(SxOFXBME 0QCBTJTWBOTUPIDIIJPNFUSJF LBONBYJNBBM W
UFOIPPHTULRIO FARMISWCIFLF NFUFS CFUPO PQHFOBRIEBG X PSS EBBERE FOH
EFMFWFOTEVVS CJOOFO;RFFOSANVSRALWBIGEUBB CFUPMGMUUSIQQMF FU B



SFTVMUBUFO FJOEFI

, JLVDIJBOE ,VSPEB %BBSOBBTU[JKOFSPPLVJUTDIJFUFSTEPP:
DMBJNU 'B} UBBGCHEFIFIOF IFGCAOFOOFROGO XBH EIDIUCJIKHP N\BFEFNBBM
IFJELPNU )JFSCJKNBLFO[FHFCSVIJLWBOFFOWFSTOFMEQSPDFTEP
'"FCFMDFN

ONEFJOWYN DBR)QWBOBPOFOEFPQHFOPNFOIPFWFFMIFJEUFPOEFS[PFL
WIFSWFSTDIJMMFOEF TDFOBSJPNT WFSHFMFLFO "MTCBTJT XPSEU

JJFSCJOOFO XPSEU FS BM EBQ CPIFAUBMNFOIOHE®BB MEGH PEMTHFAVD B J E \
LH$8Z CFUPO *OIFU SFDZDMBHFQSPDFT % XPSEUFSFFOFYUSB X
WFSTQSFJEFO %YFHSBOVMBUFONPFUFOIJFSOBWPPSFFOCFQBBMEF
NFUFFOFYUSBJNQBDUUFOHFWPMHFWBOMBOEHFCSVJL /FU[PBMT.
HFMBUFO %FSFTVMUBUFOWBOEJUEFFMPOEFS[PFLXPSEFO XFFSHF

F-*8&6 * 1"$5 1U NZ BFDZDMBHLEONYZ LH.$0 7 LH $OZ
% 3FDZDMBHFQSPDEFT QSJNBJSFNBDIJOFT
% 3FDZDMBHFQSPDEF
% 5SBOTQPSU

% 7PPSEFMFO #&50
% 7PPSEFMFO 45""-
% 7PPSEFMFO $0 D
% 4UPSUJOHBGWBM

5BCFMPEVMF% )PPHXBBSEJHF S§ MBIMBHRE W BAPIRS BFO\LA MEFMO-Oa & D
SIPNFUEFIPPHTUFNJMJFV JNQBDUWFUHFESVLU OOEFS QSJIJNBJSF
OOEFSTFDVOEBJSFNBDIJOFTWBMMFOEFOPEJHFLSBOFO XJFMMBE!

%F MBTUFO WBO EF QSIJNBJSF NBDIJOFT NFUOBNFEFCSFLFS [FFGF
DVOEBJSF NBDIJOFT XBBSCJKFFOFYUSB XJFMMBEFSBBOHFOPNFO .
XJFMMBEFS[PSHUWPPSFFOTUJKHJOHWBO WBOEFMBTUFOWBOIF
PQHFIFWFOEPPSEFWPPSEFMFO %FBOEFSFPOEFSEFMFOWBONPEYV
WPPSEFFM UF O HFQWPBN WBO'BFBOLFMJIKL W B O, ENZBBRUHF®D RKBCIP FU
WFSTDIJMMFO JO EF NJM PRYO\BINPFSEEBFMMFOLEMENM BIBARYFHOWBO IFU SFL
IFUWFSTOFMEFDBQBUBUJFQSPDFTWBO'BTU$SBSCJO CJKOBEF[FMGE
[JKO LBOBMHFNFFQ HDBIQUBAEIXFFFHORYEBIEFOFM NFU [JDINFFCSFOHU
FGGFDUPQEFNFDIBOJTDIFFIHFOTDIBQQFO;VEE@PKE HABDMWWBW X BU H
JOFFOHSPUFSFEJDIUIFJEFOFFOMBHFSFXBUFSBCTPSQUJF ;IBOHF
EF3"nTFO/"nT XBUFFOJOWMPFELBOIFCCFOPQEFUXFFEF MFWFOT
XPSEUFDIUFSOJFUWFSEFSJOHFHBBOJOEF[FTUVEJF



SFTVMUBUFO FJOEFI

'JHVVSPEVMF % )PPHXBBSEJHF SEDZB®BBEMWB G MHE8 PMMBMF® FO TH
TDFOBSJPNFUEFIPPHTUFTDPSFWFUHFESVLU %FOFUUP JNQBDUJT
XFSLFMJKLF CSFLFS [FFGFOXBTJOTUBMMBUJF OOEFSTFDVOEBJSF

&MFLUSJDIJUFIJUWEFSTVTEJFTFM

JFUSFDZDMBHFQSPDFT WBO %FHFUFD XFSLU NFU VJU[POEFSJOH WE
TUBUJPOBJSFQSPDFTTFOFDIUFSWPPSOBNFMJKLBBOHFESFWFOPQ
EFCSBOETUPGUFBDIUFSIBMFO XPSEUFSFFOPOEFSTDIFJEHFNBBLI
FOAAOPQXJOEFOFSHJF ONIFUHFLFOEFWFSCSVJLQFSNBDIJOFJOI
FFODPOWFSTIJFGBDUPS HFCSVJLU ;PLPNUFFO MJUFS EJFTFM PWFS

FO'JHVVS JTEFNIJMJFV JNQBDUWBOEFMBTUFOWBOIFUSFDZCL
HFNBBLUUVTTFOEFESJFIPPGENBDIJOFT NFUOBNFEFCSFLFS [FFG

*-*&6 *.1"$5 IEDND VBOIGF FOSRISHEFOFSHJIF
7FSCSVJL CSFLFS
&YUSBNT CSFLFS
7FSCSVIJIL [FFG

&YUSBNT [FF|G
7FSCSVJLXBTJOTUBMMBUJF
&YUSBNnT XBTJOTUBMMBUJF

5BCFMPEVMF% %JFTFM [POOF FOFSHJFFO XJOEFOFSHJF .FUFYUS
TDIFLSBOFOFOFFOUSPNNFM[FFGCFEPFME



SFTVMUBUFO FJOEFI

'JHVVSPEVMF % %JFTFM [POOF FOFSHJFFO XJOEFOFSHJF .FUFYU!
MJTDIFLSBOFOFOFFOUSPNNFM[FFGCFEPFME

*O'JHVVS XPSEUIFUBBOEFFMWBOEFWFSTDIJMMFOEFTUBQQFOJ
XPPSEFMJKLWPPSIFUHSPPUTUF BBOEFFM WBO EF NJMJFV JNQBDU V
USPNNFM[FFG CJKOBHFFOJOWMPFE %F[FUXFFJOTUBMMBUJFT WBM
WFSNJOEFSEFMBTUFOHFFOHSPUFJNQBDU[VMMFOIFCCFO

OQIFUFFSTUF[JDIUXPSEUEVJEFMIJKLEBU[POOF FOFSHJFEFIPPHTLU
MBBHTUF )FUQSPDFTWBO %FHFUFDMJHUUVTTFOCFJEFO (F[JFOEF
MFOTIFFGUEJUPOEFSEFFMEF[FMGEFNJIJMJFVTDPSFBMT CJK XJOEFC(
FOXJOEFOFSHIJFEFMBBHTUFNJIJMJFVY JNQBDUIFFGUWBONPEVMF % |
WBO NPEVMF % PQHFIFWFO XPSEFOEPPSEFWPPSEFMFO WBO CFUPO
PQHFIFWFO XPSEFOFOCJKHFCSVJLWBO[POOF FOFSHJFJTEJU TMFI

"MTWFSLMBSJOHWBOIFUHSPUFNIJMJFVBBOEFFNMWEBOASVILMNIBSOPT UK
4IJNB1SP XFFSHFHFWFO %PPSCFJEFOUFWFSHFMJKLFO XPSEUTOFM
UF XJKUFOJTBBO EFQSPEVDUJF WBO FFO [POOFQBOFFM XBUWFFM
BMMFFOIFUQBOFFMCFWBUBMFFOIPHFSFNIMJFVTDPSFQFSLS8IEBO
QSPEVDUJFWBOFFO XJOEUVSCJOFFFOBBO[JFOMJKL MBHFSFNBUFS
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ONEFSFTVMUBUFOJOFFONFFSSFBMJTUJTDIFTJUVBUJFUFQMBBUTI
; PBMTBBOHFIBBMEJOEF.FUIPEPMPHJF XPSEUFSHFCSVJLHFNBBLU
HFCPVXFOWBOEF[FDBNQVTHFCPVXE[JKOJOEFKBSFO FOEVTIFUT
HFCSVJLUXPSEFOPNEFWFSTDIJMMFOEF NPHFMJKLIFEFO WBO EF BC
LXBOUJODFSFO &S XPSEU WFSUSPLLFOWBO FFO SFFET HFTUSJQU HI
'JHVVS %FWFSTDIJMMFOEF CFUPOWPMVNFT QFS OJWFBV XPSEFO
EVT NZCFUPO )JFSPOEFS XPSEFOEF[FTNPHFMJKLF &0-TDFOB

"FWFMT7NRFSQMBUOBOD -NX Z

[JWFBV
[IWFBYV
/IWFBYV
/[JWFBYV
[IWFBYV
/[IWFBYV
[IWFBYV
/[JWFBYV
505""- INZ

>

5BCF#FUPOWPMVNF4 QFSOJWFBV NZ

'"JHVVISFUPOOFO ESBBHTUSVDUVVS OJWFBV
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4DFOBSJPnNT

JPPHXBBSEJHF SFDZDMBHF

*OIFUFFSTUFTDFOBSJPXPSEUFSBBOHFOPNFOEBUIFUWPMMFEJHF (
FSBBO WBO IFUPPSTQSPOLFMJKLF WPMVNF FFO WPPSEFFM UPF|
CFUPO %FPWFSIJHFWFSMIJFTNBUFSIJBMFO XPSEFOHFTUPSU PQ "DM
EF3"nTHFCSVJLUWPPSEFQSPEVDUJFWBOIFUCFUPO %FNBUFSJBB
WPPSEFFMWBOEFWFSNFEFOQSJIJNBJSFHSBOVMBUFO IFFGUIFUTFD
UFCFIBMFO %JU[BM SFTVMUFSFOJOFFO FYUSBMBTU "MTHFWPMH"
SFDZDMBHFQSPDFT MJHU XPSEUEFUSBOTQPSUJNQBDUWBO EF 3"n’
" *OEJUTDFOBSJP XPSEUFSFDIUFSBBOHFOPNFOEBUIFUCFUPO |
USBOTQPSUBGTUBOEWBOEF3"nT LNJT *O'JHVVS JTIFUTDFOBSJ

'JHVVE&DFOBSJP )PPHXBBSEJHFSFDZDMBHF %FQFSDFOUBHFTI[JKO
%FHSJK[FPOEFSEFMFOCSFOHFOFFOMBTUNFUI[JDINFF EFHSPFOF

-BBHXBBSEJHF SFDZDMBHF

JFUUXFFEFTDFOBSJPMFVOUIFUEJDIUTUFBBOCJKEFSFBMJUFJUWRB
FOIFSHFCSVJLUJOMBBHXBBSEJHFUPFQBTTJOHFO [PBMTHSBOVMB
WPPSJOGSBTUSVDUVVS MBHFS[JKOEBOWPPSTUSVDUVSFFMCFUPO
FFOXBTJOTUBMMBUJF PWFSCPEJHJT % )JJFSEPPS [VMMFO FS PPL I
TDIJMHFFGU 7FSNJUTBOEFSFQSJIJNBIJSFNBUFSIJBMFOHFTVCTUJUV|
%BBSOBBTUNPFUJOEFUXFFEFMFWFOTDZDMVTWBOIFUHFCPVXFFO
TDFOBSJPIJTTDIFNBUJTDIXFFSHFHFWFO JO 'JHVVS

'JHVVE&DFOBSJP -BBHXBBSEJHFSFDZDMBHF %FQFSDFOUBHFT[JKO
%FHSJK[FPOEFSEFMFOCSFOHFOFFOMBTUNFU[JDINFF EFHSPFOF
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4UPSUFO

"MT EFSEF XPSERSTLUFPBNPPBROBSFS XBBSCIKIFUHFIFMFCFUPOWP
'JHVVS JPFXFMEJUHFFOSFBMJTUJTDITDFOBSJPJTJO#FMHJA XP
XPSEUFS NFUVJU[POEFSJOHWBOTUBBMSFDZDMBHF HFFOFOLFMF N
WFSNFEFO QSJNBJSFNBUFSJBMFO [JKO XPSEUIFUHFCPVXWFSWBO|!

'JHVV8DFOBSJP 4UPSUFO %F QFSDFOUBHFT [JKO UFO PQ[JDIUF W
POEFSEFMFOCSFOHFOFFOMBTUNFUI[JDINFF

$PNCJOBUJFIPPHXBBSEJHFFO MBBHXBBSEJHF SFDZDMBHF

3"nTIFCCFOWFSNJOEFSEFQSFTUBUJFTUFOHFWPMHF WBO EF BBOHTF
DFOUBHF WBO WPPS EF3"nTJOTFDVOEBJS CFUPO 8BOOFFS WFST
HFSFDZDMFFSE CFLPNUNFOWBOFMLHFCPVXPOHFWFFS WBO IFU
WPMVNF NFU [FLFSIFJEIFSHFCSVJLU XPSEFOJO EF OJFVXFDPOTUSYV
NPNFOU JOIPPHXBBSEJHF PG MBBHXBBSEJHF DPOTUSVDUJFT UPFHI
PQUJIJNJTUJTDI[JKOPNWPPSEFHFIFMFDPOTUSVDUJF WPPSEFMFO U
*OEJUWIFSEF TDFOBSJP XPSEUFSEVTHFEFFMUFMJKL IPPHXBBSEJ
IPPHXBBSEJHF SFDZDMBHF XPSEUCFQBBME[PEBUFS OBBTUEF WFS!I
UXFFEFMFWFOTDZDMVT %F[FTJUVBUJF XPSEUWPPSHFTUFME JO 'JH

'JHVV8DFOBSJP $PNCJOBUJF IPPHXBBSEJHF FO MBBHXBBSEJHF SF
PPSTQSPOLFMJKLF CFUPOWPMVNF %FHSJK[FPOEFSEFMFO CSFO

JPPHXBBSEJHF SFDZDMBHF WBO WMPFSQMBUFO

TPPSIFUTMPQFOJTFSFFOJOTQFDUJFPQEFTMPPQXFSGDPOGPSNEF
HFDPOUSPMFFSENFUCFIVMQ WBOFFOTDMFSPNFUFS *OEJFO NFO IF
NFMJKLOJFUMBHFS[JKOEBO $ JJFSEPPSLVOOFOTPNNJHFTUSV
*OEJUTDFOBSJP XFFSHFHFWFO JO 'JHVVS XPSEUBBOHFOPNFO E
IPPHXBBSEJHHFSFDZDMFFSE XPSEFO %FPWFSJHFFMFNFOUFO XPSI
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'JHVV&DFOBSJP )PPHXBBSEJHF SFDZDMBHFWBO WMPFSQMBUFO %
CFUPOWPMVNF %FHSJK[FPOEFSEFMFOCSFOHFOFFOMBTUNFU [

JPPHXBBSEJHF SFDZDMBHF WBO WMPFSQMBUFO FOLPMPNN

"MTMBBUTUF XPSEUFFO HFMJKLBBSEJHTDFOBSJP WPPSHFTUFME BI
WBO IFUHFCPVX OJFUIPPHXBBSEJH HFSFDZDMFFSE LBO XPSEFO XF
SFDZDMBHFJT WBOIFUCFUPOWPMVNF XBUBBO[JFOMJKLHSPUFS,
HFSFDZDMFFSE XPSEFO

'JHVV&DFOBSJP )PPHXBBSEJHF SFDZDMBHF WBO WMPFSQMBUFO FC
PPSTQSPOLFMJKLF CFUPOWPMVNF %FHSJK[FPOEFSEFMFO CSFO



$BTFTUVEZ 4

SFTVMUBUFO

*OWPMHFOEPOEFSEFFM XPSEFOEFSFTVMUBUFO WBO EFWFSTDIJMN
LFO (F[JFOEFSFDZDMBHF FO QSPEVDUJFWBO TUBBM FFOBBO[JFOM
EFSMIKLCMIJKGUPWFSEFWFSTDIJMMFOEFTDFOBSJPNT XPSEUEFJI
WPMMFEJHIFJEHFFGU #JKMBHF & EF[FMGEFHSBOFLFO XFFSJODMVTJ

&JOEFMFWFOTEVVS

"MTFFSTUF XPSEUFSHFLFLFOOBBSEFFIJOEFMFWFOTEVVS NFUOBNI
NIMJFV JNQBDUWBOEF[FTNPHFMJKLFTDFOBSJPNTWFSHFMFLFO XP
MJOHOBBSWPPSHFTDIPWFO XPSEFO %FSFTVMUBUFOWBOEFDBTFT
[ JKOWBOIPPHTUFOBBS MBBHTUFNJMJFV JNQBDU

'JHVV&IOEFMFWFOTEVVS 4DFOBSJPNnTDBTFTUVEZ 7PPSFMLF MFW]
JNQBDUWFUHFESVLU %FOFUUP JNQBDUJTBBOHFHFWFO NFUFFO L
NIJMJIJFV JNQBDU

OQIFUFFSTUF [JDIU XPSEU EXPEFM JIKA TMBUDFMINEFWPGRNBO XFM EFF
NIMJFV JNQBDUNFU[JDINFFCSFOHU %BBSOBBTUIFFGUIFUTDFOBS.
XPSEUEFMBBHTUF NJMJFVTDPSF -BBHXBBSEJHF SFDZDMBHF IFFGU
TUFMMFOEBUEFNJMJFV JNQBDUWFSCFUFSUOBBSNBUFFSNFFSIPP

8BOOFFSFS NFFSDPODSFFUOBBSEFWFSTDIJMMFOEF EFFMNPEVMF
USBOTQPSUWBOIFUCFUPOQVJO $ %F EFDPOTUSVDUJFFO TMPPQ
USBOTQPSUJTIFU EVJEFMJKL EBU EF MPDBUJF WBO EF SFDZDMBHFC
EF[FMGEFNBTTBCFUPOQVJOHFUSBOTQPSUFFSEXPSEUJO$ IFCCF
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NJMJFV JNQBDU %JUJTUF WFSLMBSFO EPPSEFEVCCFM [P HSPUF B(
BMEVTTUFSLTJUF TQFDJOFLFO[BMBOEFSFDPODMVTJFTHFWFO CJK
IFUBBOEFFM MPHIJTDIFSXJKTIFUIPPHTUFCJKTUPSUFO %JUJTIFUF
POEFS$ %FBOEFSFTDFOBSJPNTLFOOFO OPHFFO FYUSB TUPSUJNC
TMEDIUT JTWBOEFJIJNQBDUWBOIFUTUPSUTDFOBSJP

%FNJIJMIJFV JNQBDUWBO IFUSFDZDMBHFQSPDFTWFSTDIIJMUPPLBGIB
MBBHXBBSEJHF SFDZDMBHFJTFFO XBTJOTUBMMBUJF NFUCJKIPSFOE
JNQBDUEBBMUCJKFFOHSPUFSBBOEFFM MBBHXBBSEJHF SFDZDMBH
NBYIJNBBM FCFQFSLUFJIJNQBDUWBOEF XBTJOTUBMMBUJF XPSE
HFNBDIJOFJT PQHFTQMJUTU %FJIJNQBDU WBO IFUUSBOTQPSU FO IFL
OFFNUPPLUPFOBBSHFMBOHFSNFFSIPPHXBBSEJHF SFDZDMBHF JT
NBBS HF[JFOEFFYUSBNBUFSIJBBMWFSMJF[FOWBOEF XBTJOTUBM
CFUPOSFDZDMBHF [JKO XFM PQNFSLFMJKLFWFSTDIJMMFO UF WJOEF
EJHHFSFDZDMFFSE XPSEU TUJKHFOEFWPPSEFMFOBBO[JFOMJKL 5°
WPPSEFFMNFU %FTDFOBSJPnT XBBSCJKFSHFEFFMUFMJKLIPPH

JPEXFMIFUWPMMFEJH IPPHXBBSEJH SFDZDMFSFO WBO EF 4 EF IPPH
UPOWPPSEFMFO 5FO PQ[JDIUF WBO IFUDPVSBOUF T TDFOBSJP WBO W
SFDZDMBHF FFOWFSCFUFSJOHWBO EF NJMJFVTDPSF NFU JFU W
JOWFSHFMJKLIJOHNFUMBBHXBBSEJH SFDZDMFSFONFUSFTQFDUJFW
EVT OBBS WPPSHFTDIPWFOPQNIJMIFVWMBL XBOOFFSEFFJOEFMFWF

.PEVMF$ % "

"MTUXFFEF EFFMPOEFS[PFLWPPSEFDBTFTUVEZ[BM OBBTUEFFJOE
CFUSPLLFO XPSEFO ;PLBOEFJOWMPFEPOEFS[PDIUXPSEFOWBO EF
TFDVOEBJS CFUPO XPSEUHFCSVIJLU %JUJT FDIUFS FFOFYUSB POEF
XPSEFO HF[JFOIFUNPHFMJKLJTEBUCJKEFTDFOBSJPNTWBO  TUPSU
IVOUXFFEFMFWFOTDZDMVT %JUJTBMMFNBBMPO[FLFSFOBGIBOLFI
JOUFSFTTBOUPNEFTDFOBSJPNTWBO NPEVMF$UPUFONFUNPEVMF
WBO 3"nTFFO[FLFSIFJEHFWFOWBOIFUBBOCPEFOEVTIFUUPFQBTTF
PGEFTJUVBUJFEBOPQUJINJTUJTDIPG QFTTINJTUJTDI XPSEUHFTDII
HFSBOHTDIJLUWBO IPPHTUFOBBS MBBHTUFNJMJFV JNQBDU

JFUWBMU NFUFFOPQEBUFSUVTTFOEFTDFOBSJPNT FFOBOEFSF WP
DPNCJOBUJFWBOEFIPHFSFMBTUFOWBOEF&0-FOEFFYUSBMBTUFO
XBBSEJHF SFDZDMBHFTDFOBSJPEFMBTUFO OJFUWPMEPFOEFDPNQ
JFU[FMGEF HFMEU WPPS EF BOEFSFIPPHXBBSEJHF SFDZDMBHFTDFO|
NFFSDFNFOUOJFULVOOFOPQIFGGFO )JFSEPPSLPNUWPMMFEJH MB
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'JHVV&IOEFMFWFOTEVVS FOUXFFEF MFWFOTDZDMVT 4DFOBSJPNTD
NFUEFIPPHTUFNJMJFV JNQBDUWFUHFESVLU %FOFUUP JNQBDUJT
IPPHTUF OBBS MBBHTUF NJMJFV JNQBDU )FUQBUSPPOJO" " 1SPE\

, JKLFOE OBBS EF WFSTDIJMMFOEF EFFMNPEVMFT HFMEFO WPPS NPE
MFWFOTDZDMVTXPSEUFSCJKEFTDFOBSJPNTXBBSIPPHXBBSEJHF HE
WFSWBOHFOEPPS3"nT )JFSBBOXPSEUEVTHFFONBUFSJBBMJINQBDL
EJUFDIUFS TBNFO NFU NFFSDFNFOU )FUWPPSEFFM WBO EF WFSNI
BBOEFFMDFNFOUPQUFIFGGFO XBUSFTVMUFFSUJOFFOIPHFSFNJM.
JOIFUUSBOTQPSUWBOIFUCFUPOOBBSEFTJUF %JUJTUF XJKUFOB
BOEFSF NBTTBEJDIUIFJEIFFGU )FUHBBUIJFS FDIUFS PN FFO WFSTD
QSPEVDUJF WBO CFUPO FFO TUJKHJOH WBO EF NJMJFV JNQBDU NFU
WFSWBOHJOHWBOHSBOVMBUFO

%PPSIFUCFUSFLLFOWBO EFUXFFEF MFWFOTDZDMVT WFSBOEFSU EF

QPTJUJFGJIJTPN[PWFFM NPHFMJKLIPPHXBBSEJHUF SFDZDMFSFO LB

UFOHFWPMHFWBOLXBMJUFJUTWFSMIJFTWBOEF3"nT 6JUEJUEFFMP

NFUOBNF MBBHXBBSEJHF SFDZDMBHF IFUCFTUFJT WPPSIFUNJMIF

FMLBBS MJHHFO ;PIFFGUWPMMFEJHIPPHXBBSEJHF SFDZDMBHF TMF

WPMMFEJH MBBHXBBSEJHF SFDZDMBHF )FU[FMGEFHFMEU WPPS TDF
FO



$SPODMVTJF

OOEFS[PFL

%FEPFMTUFMMJOH WBO EF[FNBTUFSQSPFGJTIFUBOBMZTFSFO FOC
TUSVDUJFT 8BUJTIFUCFMBOHPNEF &0- IJINQBDUVIJUHFCSFIJENFFUF
DPOTUSVDUJFT ;JKOFSNFUIPEFOPNIFUSFDZDMBHFQSPDFTWBOCF
LFFIJIOEFMFWFOTEVVSCFIBOEFMJOHLBO OBBSWPPSHFTDIPWFO XPS
EF[FWSBHFO XPSEUFFOBOUXPPSEHF[PDIUWJBFFOBOBMZTF WBO E
&0-XPSEUJOEFQSBLUJKLOPHUFWBBLWFSXBBSMPPTE "BOHF[JFOC
EFI[FTUVEJFPQEFNJMJFV JNQBDUWBOEFFJOEFMFWFOTEVVSCFIBO
UPFLPNTUJHTDFOBSJP XPSEUWBTUHFMFHE XBUHFQBBSEHBBUNFU

.BUFSJBBMOJWEFBYV

ONFFOBOUXPPSEUFWJOEFOPQEFHFGPSNVMFFSEFWSBHFO JTIFU
NJMJFV JNQBDUWBOWFSTDIJMMFOEFFJOEFMFWFOTEVVSCFIBOEFM
MBOH WBO EF &0- VJUHFCSFJE NFFUF OFNFOJO FFO -$" CFQBBME XP
&0 - WFSNJOEFSE XPSEUEPPSIFUCFUPOIPPHXBBSEJH UF SFDZDM
CVIJUFOCFTDIPVXJOHXPSEUHFMBUFO 8BOOFFSTUBBM XFM XPSEUN
EFTUBBMSFDZDMBHFFFOBBO[JFOMJKLNJIJMJFVWPPSEFFMNFUI[JDIN
HFIFWFOXPSEFOEPPSEFWPPSEFMFOWBOIFSHFCSVIJLFOSFDZDMBF
UFDIOJTDIFQSFTUBUJFTIFCCFO XBBSEPPSEFUXFFEFMFWFOTDZDN
HBSBOEFSFO )JFSEPPS[BMEFNJMJFV JNQBDUWBONPEVMF"TUJKHF
LFOOBBSIFU (81 NRUFRFRBNMBWRPHSERSQOVCIFLFNFUFS JTEJU[FMGTHF
IFUDPVSBOUFQSBLUJKLPNCFUPOBBOIFUFJOEFWBO[JKOMFWFOTE
EJHFUPFQBTTJOHFO [PBMTEF XFHFOCPVX )JFSEPPS EBBMU EF NJM
TUBBMSFDZDMBHF OJFUXPSEUNFFHFOPNFOFO JOEJFOEJUXFMIFL
MBBHXBBSEJHF SFDZDMBHFFOBOEFS[JKETCJKOBHFMJKLFNJIJMJFVM
WBO MBBHXBBSEJHF SFDZDMBHF IPHFSEBOCJKIPPHXBBSEJHF SFI



$PODMVTJIF

/IBBTUEFCBTJTTDFOBSJPNTPQNBUFSJBBMOJWFBYV [JKOFSFOLFMF |
UIJNBMJTFSFO &FOWFSCFUFSJOHJOEFNJMJFV JNQBDULBO [P WFSE
#JKIFSHFCSVJLWBO CSFFL[BOE[PSHFOEFFYUSB WFSNFEFO QSJNB.

[POEFSTUBBMFO NFUTUBBMJOWFSHFMJKLIJOHNFUIPPHXBBSE
TUPSUFOWBO CFUPOJT EF[F WFSNJOEFSJOH [FMGT SFTQFDUJFWF M.
IFUCSFLFOVJUHFTQSFIJEXPSEFOPN[PFFOWFSTOFMEDBSCPOBUBU
HBBUEPPS EF,PLB@BANBFONVBFDMMIKL [JKO #IK FRGERANIEEFSEF® Q6 BN B(
WBOEFNJMJFV JNQBDUNFU UFOPQ[JDIUFWBOIPPHXBBSEJHF SFD
DZDMBHFQSPDFTPQ XJOEFOFSHIJFEFQSPDFTMBTUFO NFU LBO WF¢
TMFDIUT WBOEFUPUBMFMBTUFOWBONPEVMF % FO[VMMFOBMEVT

(FCPVXOJWFBYV

/IBFFOPOEFS[PFLPQ NBUFSJBBMOJWFBV [JKO EF WFSXPSWFO JO[JDI
HFCPVX4 PQDBNQVT4UFSSF )FUEPFMWBOEJUEFFMPOEFS[PFLPQI
JNQBDU WBO EF FIOEFMFWFOTEVVSCFIBOEFMJOH OBBS WPPS UF LV(
TDFOBSJPnT XBBSCJKWPMMFEJHFIPPHXBBSEJHF SFDZDMBHFBMT P
EFMFWFOTEVVS %F SFTVMUBUFO [JKO FDIUFS TUFSLBGIBOLFMJKL \
MPDBUJF WBO EFTUPSUQMBBUT XBBSEPPSFFOBOEFSFDBTFTUVEZ
EBUIPFNFFSCFUPOWPMVNFIPPHXBBSEJHHFSFDZDMFFSE XPSEU IP
UXFFEFMFWFOTDZDMVTNFFHFOPNFO XPSEU WFSBOEFSUEF[FDPOLCL
DFNFOU EJFFOLFMCJKEFTDFOBSJPNTXPSEUHFQMBBUTU XBBSCJK
EFOEPPSEFCFUPOWPPSEFMFOWBONPEVMF % )JFSEPPSLPNUWPMN
JFUJT FDIUFS OJFUDPSSFDUPNVJUEJUUXFFEF EFFMPOEFS[PFL WB:
QMBVTJCFMJTEBUCJKMBBHXBBSEJHF SFDZDMBHF WBO IFU HFCPVX
NPFUFSWPPSDPODMVTIJFTFOLFMHFLFLFOXPSEFOOBBSEFFJOEFMI
WBOIFUHFCPVXLBOEVTBMTPQUJIJNBBMTDFOBSJPCFTDIPVXE XPSEF
NPFUIFCCFO JTIPPHXBBSEJHF SFDZDMBHF FDIUFS OJFUBMUJKE NP
TDFOBSJPHFLFLFOXPSEFO XBBSCJKFOLFMCFQBBMEFTUSVDUVSFM
HFSFDZDMFFSE XPSEFO

#FTMVJU

%FSFTVMUBUFOHFWFOBBO EBUIFUWBOCFMBOHJTPNEF &0- JNQBD
"EFHSPPUTUFJNQBDUJO FFO -$" UPDI[JKOFSEVJEFMJKLFWFSTDIJ
WBOCFUPO ;PLBONFOEFNJMJFV JNQBDUBBO[JFOMJKLWFSNJOEFS
JFUWFSTDIJMLBOOPHNFFSHFEVJEXPSEFOEPPSIFUSFDZDMBHFQS
OPHOJFUUPFHFMBUFOJTJOCFUPO UPOFOEFSFTVMUBUFO BBO EBL
JFUJTEVT[FLFSJOUFSFTTBOUPNIJFSWFSEFSPOEFS[PFLOBBSUFEF
UPFHFMBUFO XPSEUJOEFOPSN /#/ # UFSWFSWBOHJOHWBO QSJ
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HFCPVX WPMMFEJH IPPHXBBSEJH SFDZDMFSFO IFUPQUJIJNBMF TDFO
EFSHFMJKLF JTIFUTUFFETEFCFTUFPQUJFPNFFO[PHSPPUNPHFMJ

#FQFSLJOHFO

%FSFTVMUBUFO WBO IFUPOEFS[PFL[JKOCFQBBMEWJBFFO -$"NFUE
BBOOBNFT OPEJHPNEFNJMJFV JNQBDUUF LVOOFO CFSFLFOFO %F
PQEFMFWFOTDZDMVT XBBSEPPSFFOLMFJOFBBOQBTTJOHEFSFTVI
HFWPFMJHIFJETBOBMZTFHFEBBOPNEFCFUSPVXCBBSIFJEWBOIFUP
BBOOBNFTCFLFLFOJTJOEFTUVEJF XPSEFOIJFSPOEFSOPHFOLFMF

&FOFFSTUFPO[FLFSIFJEWBOEJUPOEFS[PFLMJHUJOEFHFLP[FO QS|
UPFQBTTJOHFO FO FIJHFOTDIBQQFOJO 4IJNB1SP XFSEFFO QSPDFT HF
CBTJT XFSEHFOPNFO %F[FTBNFOTUFMMJOHIFFGUFFO SFMBUJFG M
XBBSEF WBO WPPSFFOPNHFWJOHTLMBTTF && &FOBOEFSF TBNFC
PWFSIBOEOFNFOFO[PFFOHSPUFSFPGKVJTULMFIJOFSFIJOWMPFE VJ
XBBS NPEVMF"CFLFLFO XFSE HF[JFOEFJNQBDUWBO EF &0-WPPSOB

&FOUXFFEFCFMBOHSJKLFLFV[FWPPSEFFJOEFMFWFOTEVVSJTEF Q
XFSEFONPEVMF$FO % HSPUFOEFFMT TBNFO CFLFLFO XBBSEPPSEF
FRVIJWBMFOUJF LBO XFM FFO BBO[JFOMJKLF JOWMPFE VJUPFGFOFO
MJHU XBBSEPPSEFUSBOTQPSUJNQBDUWBOEFHFSFDZDMFFSEFHS
MFWFOTDZDMVT *OEJFOEFGVODUJPOFMFFRVJWBMFOUJFOFUWPP.

3'nT LVOOFO EF MBTUFO WBO NPEVMF % BBO[JFOMJKL HSPUFS [JK
JNQBDU

&FOWPMHFOEFPO[FLFSIFJEJTHFMJOLUBBOIFUQSPDFTWBO %FHFU'
WBO XJOEFOFSHJFEF MBTUFO WBO NPEVMF % [PV WFSNJOEFSFO &F(
CSFLFS *O TPNNJHF QS P D F KBXOOREAHUA R USCHFRBIPLOQN '3 BIEBSEFP SEU F S |
BBOHFIFDIUNPSUFMWBO EF HSBOVMBUFO HFCSPLFO XBBSEPPS EF |
EF MBTUFO WBO IFU QSPDFT TUJKHFO 8BOOFFS EF LXBMJUFJUTSBU.
WFSWBOHJOHTQFSDFOUBHFPGNJOEFSFYUSBDFNFOUHFCSVJIL %F((
MFHU [JKO MIJNJFUWBTUPQ

&FOMBBUTUFPO[FLFSIFJEMJHUCJKEFHFLP[FOIJNQBDUNFUIPEF /BE
[ JKOBMMFEBUB XFFSHFHFWFOJOFFOTJOHMFTDPSF %JUJTFFOHP|
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