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;I JEFUMGEQW VI U`VIUYI OI HURMW HI PRHMJMIU OE GRQGISWMRQ
IW OIV GEUEGW`UMVWMTXIV WIGLQMTXIV(
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1FK> BDGFIK;EK> V C!;KK>EKBFE => CQLKBCBJ;K>LI &BW]Z WJ\MVQZ
]VM ^MZ[QWV nTMK\ZWVQY]M LM KM UIV]MT& ^M]QTTMa MV^W`MZ ]V
KW]ZZQMT j T#ILZM[[M []Q^IV\M 3

!=BJAN;JA>I'JK;E=;I=K>JK#BE?FR#9IV[ KM\ M'UIQT& ^W][
QVLQY]MZMa TM VWU L] UWLmTM M\ TM V]UnZW LM [nZQM $,*
KPQNNZM[% Y]Q [M \ZW]^M []Z TI XWZ\M LM T#IXXIZMQT(

;I JEFUMGEQW VI U`VIUYI OI HURMW HI PRHMJMIU OE GRQGISWMRQ
IW OIV GEUEGW`UMVWMTXIV WIGLQMTXIV(
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.1-240(6.215 ,6 4,*200(1+(6.215 +,
5U*74.6U

4><P<C;@>

d 4IUWEMQV GRPSRVEQWV IW O#IPFEOOEKI HI YRWUI OEYI'YEMVVIOOI
[WV\ NIJZQY]n[ j XIZ\QZ LM UI\nZQI]_ ZMK`KTIJTM[(
d ;IV `O`PIQWV IQ PEWMaUI SOEVWMTXI SRUWIQW OIV MQVGUMSWMRQV
QV\MZVI\QWVITM[ 3 $6B;5 & 6BC5 & 6BA?5& 6BB5& ((((%
d ;IV `O`PIQWV IQ GEUWRQ VRQW JEFUMTX`V ] SEUWMU HI SESMIU
ZMK`KTn M\ LWQ^MV\ o\ZM LnXW[n[ LIV[ TM[ JIK[ LM \ZQ [nTMK\QN
XZn^][ j KM\ MNNM\(
d =I SEV SOEGIU GIV PEW`UMEXZ HEQV OIV FEGV ] H`GLIWV( ;IV
LnXW[MZ LIV[ ]V KMV\ZM LM ZMK`KTIOM(
d 4RQWEGWIU OIV GIQWUIV GRQGIUQ`V SRXU RFWIQMU HIV
QVNWZUI\QWV[ []Z TM[ Un\PWLM[ M\ XWQV\[ LM UQ[M I] ZMJ]\(

.E?FID;KBFEJ => JW<LIBKW

#71 08')/2*.- () 4.20) &//&0)*+

d C`UMJMI\ TXI OI OEYI'YEMVVIOOI RX VRQ IPFEOOEKI IVW IZIPSW
LM \W]\ LWUUIOM( @M LnUIZZMa RIUIQ[ ]V IXXIZMQT TWZ[Y]cQT
M[\ MVLWUUIOn LM Y]MTY]M UIVQmZM 4 ^M]QTTMa KWV\IK\Ma TM
[MZ^QKM IXZm['^MV\M IOZnn(
d 5`FEOOI\ OIV PEW`UMEXZ H#IPFEOOEKI GRPPI MQHMTX` IW
UM\\Ma'TM[ I] ZMJ]\ KWVNWZUnUMV\ I]_ ZmOTM[ IXXTQKIJTM[(

$.*-21 *,/.02&-21 /)-(&-2 +!*-12&++&2*.- (3 +&4)"4&*11)++)

d =V[\ITTMa ^W\ZM TI^M'^IQ[[MTTM LIV[ ]V MVLZWQ\ ILnY]I\& VM
XW[IV\ XI[ LM ZQ[Y]M XW]Z TI [nK]ZQ\n M\ LM VQ^MI](
d ?URG`HI\ ] O#MQVWEOOEWMRQ IW EX UEGGRUHIPIQW HI YRWUI OEYI'
^IQ[[MTTM MV []Q^IV\ TM[ QV[\Z]K\QWV[(
d 8MTI^M'^IQ[[MTTM VM LWQ\ o\ZM QV[\ITTn M\ ZnXIZn Y]M XIZ ]V
[MZ^QKM IXZm[ ^MV\M IOZnn(



2

d =#XWMOMVI\ TXI OIV SMaGIV H`WEGL`IV H#RUMKMQI( d 3YEQW
T#QV[\ITTI\QWV& ^nZQNQMa Y]M TM TI^M'^IQ[[MTTM M[\ LnJZIVKPn(
d C`UMJMI\ TXI YRWUI SUMVI `OIGWUMTXI IVW GRQJRUPI EXZ QRUPIV
MV ^QO]M]Z(

d BRXV OIV FUEQGLIPIQWV `OIGWUMTXIV HRMYIQW GRUUIVSRQHUI
I]_ ^ITM]Z[ QVLQY]nM[ []Z TI XTIY]M [QOVITn\QY]M(
d BUaV MPSRUWEQW 2 Y`UMJMI\ TXI OI OEYI'YEMVVIOOI Q#IVW SEV SRV`
[]Z TM KkJTM L#ITQUMV\I\QWV(

d =I FUEQGLI\ NEPEMV OI OEYI'YEMVVIOOI EX PR[IQ H#XQI
ZITTWVOM nTMK\ZQY]M W] L#]VM XZQ[M U]T\QXTM( >I XZQ[M LWQ\ o\ZM
NIKQTMUMV\ IKKM[[QJTM ]VM NWQ[ TM TI^M'^IQ[[MTTM QV[\ITTn (
d 3SUaV EYRMU MQVWEOO` OI OEYI'YEMVVIOOI VXU XQ IPSOEGIPIQW
ILnY]I\& NIQ\M[ 'TM NWVK\QWVVMZ j ^QLM TWZ[ LM TI XZMUQmZM
]\QTQ[I\QWV(

7J;@> HLFKB=B>E

d 4I OEYI'YEMVVIOOI IVW IZGOXVMYIPIQW HIVWMQ` ] XQ XVEKI
LWUM[\QY]M( @M T#]\QTQ[Ma j I]K]VM I]\ZM NQV( DW]\M ]\QTQ[I\QWV
L] TI^M'^IQ[[MTTM j LM[ NQV[ KWUUMZKQITM[ IVV]TM TI OIZIV\QM(

d =I PRQWI\ SEV& QI YRXV EVVI[I\ SEV RX QI SOEGI\ SEV HI
KPIZOM []Z TI XWZ\M W]^MZ\M L] TI^M'^IQ[[MTTM 3 QT XW]ZZIQ\ [M
ZMV^MZ[MZ(

d =I SOEGI\ NEPEMV HEQV OI HMVWUMFXWIXU HI H`WIUKIQW IW HI
XZWL]Q\ LM TI^IOM LM ^W\ZM TI^M'^IQ[[MTTM L#I]\ZM[ XZWL]Q\[
Y]M KM]_ [XnKQITMUMV\ KWVl][ XW]Z TM TI^M ^IQ[[MTTM( h
LnNI]\& VW\ZM [WKQn\n VM [I]ZIQ\ o\ZM \MV]M ZM[XWV[IJTM LM
\W]\ LWUUIOM Y]M XW]ZZIQ\ []JQZ ^W\ZM TI^M'^IQ[[MTTM(
d ;#IEX GRQWIQXI HEQV OE GXYI HI OEYEKI HX OEYI'YEMVVIOOI
V#M[\ XI[ XW\IJTM( @M TI J]^Ma XI[(



3

d 5X JEMW HX HEQKIU H#IZSORVMRQ& QI SOEGI\ EXGXQ HMVVROYEQW
KPQUQY]M W] [WT^IV\ LIV[ TM TI^M'^IQ[[MTTM(
d C`UMJMI\ TXI OIV RFNIWV HI SOEVWMTXI U`VMVWIQW ] OE GLEOIXU
I^IV\ LM TM[ TI^MZ MV TI^M'^IQ[[MTTM(

d AIXOV OIV RFNIWV EHESW`V EX OEYEKI IQ OEYI'YEMVVIOOI HRMYIQW
o\ZM QV\ZWL]Q\[ LIV[ TI UIKPQVM( ;V W]\ZM& VM LnXI[[Ma XI[ TI
KIXIKQ\n LM KPIZOMUMV\ LM[ XIVQMZ[(h LnNI]\& VW\ZM [WKQn\n
VM [I]ZIQ\ o\ZM \MV]M ZM[XWV[IJTM LM \W]\M ZI`]ZM W] LM \W]\M
NWZUI\QWV LM ZW]QTTM []Z TI XIZWQ QV\MZVM LM ^W\ZM TI^M'^IQ[[MTTM
KI][nM XIZ LM[ UW]^MUMV\[ L] XIVQMZ(
d 3 GEXVI& QRWEPPIQW& H#XQ H`FRUHIPIQW H#IEX GLEXHI
XW[[QJTM& V#W]^ZMa RIUIQ[ TI XWZ\M L] TI^M'^IQ[[MTTM MV I]K]VM
KQZKWV[\IVKM XMVLIV\ TM NWVK\QWVVMUMV\( EV LQ[XW[Q\QN LM
[nK]ZQ\n UM\ TM TI^M'^IQ[[MTTM j T#IZZo\ MV KI[ L#W]^MZ\]ZM LM
TI XWZ\M(

y

d;E SRUWI QI HRMW SEV OEMVV`I IQ SRVMWMRQ RXYIUWI HEQV OE PIVXUI
Rc GIOE SRXUUEMW SU`VIQWIU XQ HEQKIU HI FEVGXOIPIQW(

d<9A6 6= 83@562 ;IV GRXWIEXZ IW OIV EXWUIV XVWIQVMOIV SRMQWXV
HRMYIQW bWUI SOEG`V HEQV OI SEQMIU SRMQWI YIUV OI FEV RX IQ
SRVMWMRQ LRUM\RQWEOI(

SEU OI JEFUMGEQW& VRQ VIUYMGI ESUaV YIQWIRX HIV SIUVRQQIV HI
TXEOMJMGEWMRQ VMPMOEMUI EJMQ H#`YMWIU XQ HEQKIU( "

AM OI G^FOI H#EOMPIQWEWMRQ IVW IQHRPPEK`& MO HRMW bWUI UIPSOEG`



4

d AM O#RSWMRQ 6QIUK[AEYI IVW V`OIGWMRQQ`I VXU f >XM g& OE SRUWI
[cW]^ZQZI
j TI NQV L] XZWOZIUUM( @M NWZKMa XI[ []Z TI XWZ\M TWZ[ LM

TI NMZUM\]ZM XW]Z n^Q\MZ LcMVLWUUIOMZ TM UnKIVQ[UM LM
TI XWZ\M I]\WUI\QY]M XMVLIV\ + UQV]\M BW]Z ]V [nKPIOM
WX\QUIT& TIQ[[Ma TI XWZ\M W]^MZ\M XMVLIV\ ,* UQV]\M[($XW]Z
TM[ UWLmTM[ I^MK [`[\mUM I]\WUI\QY]M LcW]^MZ\]ZM LM XWZ\M
(M>IKBJJ>D>EK & i^Q\Ma LM ^W][ \MVQZ LM^IV\ TI XWZ\M TWZ[Y]M
Y]M TM [QOVIT [WVWZM LcW]^MZ\]ZM I]\WUI\QY]M Zn\MV\Q\(

3FLI C; JW<LIBKW =>J >E?;EKJ

d 3SUaV OI H`FEOOEKI HX OEYI'YEMVVIOOI& YIMOOI\ ] WIQMU OIV
UI\nZQI]_ L#MUJITTIOM PWZ[ LM XWZ\nM LM[ MVNIV\[(
d =I OEMVVI\ SEV OIV IQJEQWV NRXIU EYIG RX PIWWUI IQ PEUGLI
TM TI^M'^IQ[[MTTM(
d @EQKI\ OIV H`WIUKIQWV IW SURHXMWV HI UMQ_EKI LRUV HI SRUW`I
LM[ MVNIV\[(
d DMVQZ TM[ MVNIV\[ j T#nKIZ\ L] TI^M'^IQ[[MTTM TWZ[Y]cQT M[\
Y]#MTTM M[\ W]^MZ\ 3 QT XM]\ KWV\MVQZ LM[ Zn[QL][ LM []J[\IVKM[
LM VM\\W`IOM(
d CIMOOI\ ] GI TXI YRWUI EQGMIQ OEYI'YEMVVIOOI QI SRVI EXGXQ
ZQ[Y]M j ^W[ MVNIV\[( =T M[\ IZZQ^n Y]M LM[ MVNIV\[ [#MVNMZUMV\



,+

j T#QV\nZQM]Z LM TI^M'^IQ[[MTTM[ ][IOn[( BW]Z XZn^MVQZ KM\\M
[Q\]I\QWV& JZQ[Ma TM [`[\mUM LM ^MZZW]QTTIOM L] TI^M'^IQ[[MTTM
M\ IZZIKPMa TM[ KkJTM[ nTMK\ZQY]M[ I^IV\ [I UQ[M I] ZMJ]\(
,E <;J => =PJ?FE<KBFEE>D>EK
d BRXW H`JEXW HI JRQGWMRQQIPIQW HX OEYI'YEMVVIOOI HRMW
QUXnZI\Q^MUMV\ o\ZM ZnXIZn XIZ ]VM XMZ[WVVM Y]ITQNQnM( DW]\M
ZnXIZI\QWV ZnITQ[nM XIZ ]VM XMZ[WVVM I]\ZM Y]#]V \MKPVQKQMV
LM [MZ^QKM IXZm[ ^MV\M IOZnn MV\ZIpVMZI T#IVV]TI\QWV LM TI
OIZIV\QM(
d 3YEQW H#IJJIGWXIU WRXWI U`SEUEWMRQ VXU OI OEYI'YEMVVIOOI&
XZMVMa [WQV LM TI LnJZIVKPMZ L] Zn[MI] nTMK\ZQY]M( 8W]XMa
TM[ N][QJTM[ W] LnJZIVKPMa TM TI^M'^IQ[[MTTM( @M XI[ \QZMZ []Z
TM KkJTM XW]Z LnJZIVKPMZ TM TI^M'^IQ[[MTTM( BZMVMa [WQV LM
NMZUMZ T#IZZQ^nM L#MI](
4><FDD;E=;KBFEJ
d ?RXU QI SEV KEVSMOOIU O#IEX IW O#`QIUKMI& IQOIYI\ OIV KURV
Zn[QL][ L#ITQUMV\[ I^IV\ LM UM\\ZM TI ^IQ[[MTTM LIV[ TI TI^M
^IQ[[MTTM( ?M\\Ma TM TI^M'^IQ[[MTTM MV UIZKPM IXZm[ T#I^WQZ
MV\QmZMUMV\ KPIZOnM
d =#XWMOMVI\ OI SURKUEPPI HI WUIPSEKI TXI VM Q`GIVVEMUI(

d 9QVWEOOI\ OIV RFNIWV GUIXZ WIOV TXI OIV FROV& YIUUIV IW SRWV HI
UIVQmZM j KM Y]#QT[ [WQMV\ \W]ZVn[ ^MZ[ TM JI[(

d 9O IVW GRQVIMOO` HI QI SEV VXUGLEUKIU OI OEYI'YEMVVIOOI IW HI
VM XI[ ` QV[\ITTMZ LM TI ^IQ[[MTTM LM VI\]ZM LQNNnZMV\M LM KMTTM
QVLQY]nM(

1> G;J C;M>I >E C;M>"M;BJJ>CC> &
d 4IQHUIV HI GMKEUIWWIV& UIVWIV HI FRXKMI& GMUEKI& VXFVWEQGIV
KPQUQY]M[& UI\nZQI]_ j JI[M L#ITTQIOM[ NMZZM]_(



,,

d 7RXUGLIWWIV& GXMOOaUIV IW GRXWIEXZ ] PEQGLI HI FRMV& HI
KWZVM W] L#Q^WQZM W] QVKZ][\n LM VIKZM 4 WJRM\[ KWTTn[& XMQV\]ZM&
IZ\QKTM[ UIK]Tn[ LM XZWL]Q\[ KPQUQY]M[ IJZI[QN[& IKQLM[ W]
JI[QY]M[(
d >FNIWV HI SOEVWMTXI QI U`VMVWEQW SEV ] OE GLEOIXU& U`GMSMIQWV
LM K]Q^ZM W] n\IUn[(

d >FNIWV H#EOXPMQMXP IW H#EUKIQW $MOV SIXYIQW VI H`GRORUIU RX
[M \MZVQZ%(
d 8MZ\IQV[ ^MZZM[ NZIOQTM[& TM[ XWZKMTIQVM[ WZVnM[ LM UW\QN[
LnKWZI\QN[ QUXZQUn[& Y]Q [#M[\WUXMV\ UoUM IXZm[ TM
XZMUQMZ TI^IOM& KMZ\IQV[ IZ\QKTM[ LM KZQ[\IT& Y]Q XMZLMV\ TM]Z
\ZIV[XIZMVKM I^MK TM \MUX[& TM[ KW]^MZ\[ KWTTn[ VM Zn[Q[\IV\
XI[ j TI KPITM]Z& TM[ ^MZZM[ LM KZQ[\IT I] XTWUJ ,/'-* "& TM[
XTIVKPM[ j LnKW]XMZ& TM[ IZ\QKTM[ NIJZQY]n[ I^MK LM TI NQJZM
[`V\Pn\QY]M(
d ;IV EUWMGOIV EFVRUFEQWV WIOV TXI OIV `SRQKIV RX OIV WRUGLRQV
VM [WV\ XI[ TI^IJTM[ MV TI^M'^IQ[[MTTM(

(KK>EKBFE &BZMVMa [WQV L#IKPM\MZ LM[ IZ\QKTM[ TI^IJTM[ MV
TI^M'^IQ[[MTTM j XIZ\QZ L#I]RW]ZL#P]Q(

.156(//(6.21 +7 /(8,"8(.55,//,

3FJBKBFEE>D>EK =L C;M>"M;BJJ>CC>

BW]Z QV[\ITTMZ ^W\ZM TI^M'^IQ[[MTTM& XZMVMa [WQV LM KPWQ[QZ ]V
MVLZWQ\ Wr ^W][ XW]ZZMa NIKQTMUMV\ KPIZOMZ M\ LnKPIZOMZ
^W\ZM ^IQ[[MTTM(

@#QV[\ITTMa XI[ ^W\ZM TI^M'^IQ[[MTTM LIV[ ]V TQM] Wr TI
\MUXnZI\]ZM IUJQIV\M XM]\ LM[KMVLZM [W][ * e8(



,-

7^IV\ LM TM XW[Q\QWVVMZ& [WZ\Ma TM TI^M'^IQ[[MTTM LM [WV
MUJITTIOM MV ZM[XMK\IV\ TM[ I^MZ\Q[[MUMV\[ IXXW[n[ []Z
KMT]Q'KQ(

BW[Q\QWVVMa TM TI^M'^IQ[[MTTM j XZW_QUQ\n L#]VM IZZQ^nM M\
n^IK]I\QWV L#MI]( FW][ LM^Ma QV[\ITTMZ ^W\ZM TI^M'^IQ[[MTTM
LM UIVQmZM j VM XI[ UWLQNQMZ TM[ ZIKKWZL[ ]VM NWQ[ KM]_'KQ
MNNMK\]n[(

@M [IQ[Q[[Ma XI[ TM TI^M'^IQ[[MTTM XIZ TI XWZ\M W] XIZ TM
XIVVMI] LM KWUUIVLM XW]Z TI LnXTIKMZ(

BZMVMa [WQV LM TIQ[[MZ ]V M[XIKM I]\W]Z L] TI^M'^IQ[[MTTM LM
UIVQmZM j XW]^WQZ TM LnXTIKMZ NIKQTMUMV\ L#I^IV\ MV IZZQmZM
XMVLIV\ TM VM\\W`IOM(

BZMVMa [WQV LM VM XI[ KWQVKMZ TM[ \]`I]_ L#IZZQ^nM L#MI]
M\ LM ^QLIVOM MV XW[Q\QWVVIV\ TM TI^M'^IQ[[MTTM( ;V W]\ZM&
XZMVMa [WQV LM VM XI[ KWQVKMZ TM KkJTM nTMK\ZQY]M [W][ TM
TI^M'^IQ[[MTTM(

@`KOI\ OIV SMIHV U`KOEFOIV HX OEYI'YEMVVIOOI PEQMaUI ] GI TX#MO
[WQ\ j VQ^MI] M\ JQMV [\IJTM( >M JWV XW[Q\QWVVMUMV\ L] TI^M'
^IQ[[MTTM M[\ M[[MV\QMT XW]Z ]VM JWVVM W]^MZ\]ZM M\ NMZUM\]ZM
LM TI XWZ\M(

CQ TIXWZ\MLM^W\ZM TI^M'^IQ[[MTTMVM[MNMZUMXI[KWZZMK\MUMV\&
^nZQNQMa Y]M TM TI^M'^IQ[[MTTM M[\ j VQ^MI] M\ [\IJTM []Z TM [WT 4
LIV[ TM KI[ KWV\ZIQZM& XW[Q\QWVVMa TM TI^M'^IQ[[MTTM LM UIVQmZM
[\IJTM MV IOQ[[IV\ []Z TM[ XQML[ ZnOTIJTM[(

4;<<FI=>D>EK =!>;L

FnZQNQMa Y]M T#QV[\ITTIV LM XTWUJMZQM QV\nZQM]ZM KWV^QMV\ j
T#QV[\ITTI\QWV L#]V TI^M'^IQ[[MTTM( @W][ ^W][ ZMKWUUIVLWV[

;IV RXYIUWXUIV HI YIQWMOEWMRQ QI HRMYIQW SEV bWUI RFVWUX`IV
SEU XQ WESMV(



,.

MV W]\ZM L#QV[\ITTMZ ]V NQT\ZM j T#MV\ZnM LM ^W\ZM LWUQKQTM& LM
UIVQmZM j n^Q\MZ Y]#]VM KWV\IUQVI\QWV $[IJTM& IZOQTM& ZW]QTTM&
M\K(% n^MV\]MTTMUMV\ \ZIV[XWZ\nM LIV[ TM Zn[MI] L#MI] W] LIV[
T#QV[\ITTI\QWV LM XTWUJMZQM QV\nZQM]ZM KI][M \W]\ LWUUIOM I]
TI^M'^IQ[[MTTM M\ j XZn^MVQZ \W][ Ln[IOZnUMV\[ \MT[ Y]M TM
RI]VQ[[MUMV\ LM TI ^IQ[[MTTM W] TI NWZUI\QWV LM LnXq\[ IXZm[
TM TI^IOM(

EVM NWQ[ TM[ ZIKKWZL[ MNNMK\]n[& W]^ZMa TM ZWJQVM\ j NWVL M\
^nZQNQMa T#n\IVKPnQ\n( BW]Z TI [nK]ZQ\n LM ^W\ZM TI^M'^IQ[[MTTM&
XZMVMa [WQV LM \W]RW]Z[ NMZUMZ TM ZWJQVM\ L#IZZQ^nM IXZm[ TI NQV
LM KPIY]M XZWOZIUUM(

6LP;L =!;IIBMW> =!>;L

;#ESSEUIMO HRMW bWUI UEGGRUH` EX U`VIEX HI
HMVWUMFXWMRQ H#IEX IQ XWMOMVEQW OIV IQVIPFOIV
HI UEGGRUHIPIQW QIXJV JRXUQMV EYIG O#ESSEUIMO&
MO GRQYMIQW HI QI SEV U`XWMOMVIU HIV IQVIPFOIV
HI UEGGRUHIPIQW XVEK`V( "
7^IV\ LM ZIKKWZLMZ TM \]`I] L#IZZQ^nM L#MI]
VM]N W] TWVO\MUX[ QV]\QTQ[n j ^W\ZM
?<06;3A NIQ\M[ KW]TMZ LM T#MI] 23 KMT]Q'KQ
SIQHEQW XQ PRPIQW( @EGGRUHIU ] OE PEMQ OI
\]`I] L#IZZQ^nM L#MI] LQZMK\MUMV\ I] ZWJQVM\
L#IZZQ^nM( >I XZM[[QWV I] ZWJQVM\ LWQ\ o\ZM I]
UQVQU]U LM *&*- ?XI M\ I] UI_QU]U LM
+ ?XI( CQ TI XZM[[QWV L#MI] M[\ []XnZQM]ZM
j + ?XI& QV[\ITTMa ]V LQ[XW[Q\QN ZnL]K\M]Z LM
XZM[[QWV MV\ZM TM ZWJQVM\ M\ TM \]`I](



,/

1) &8MZ\IQV[ UWLmTM[ ]\QTQ[MV\ ]V
[`[\mUM 7Y]I[\WX( CQ ^W\ZM TI^M'
^IQ[[MTTM M[\ nY]QXn LM KM [`[\mUM&
QT ` I L] KW]ZIV\ I^MK ]VM \MV[QWV
LIVOMZM][M(@M KW]XMa RIUIQ[
T#MUJW]\ 7Y]I[\WX M\ ^MQTTMa j KM Y]#QT
VM [WQ\ XI[ XTQn W] \WZL](

6LP;L => MB=;E@>

AV XM]\ ZIKKWZLMZ TM \]`I] LM ^QLIVOM&
[WQ\ LQZMK\MUMV\ j ]VM ^QLIVOM NQ_M&
[WQ\ I] ZIKKWZL [XnKQIT [W][ T#n^QMZ( 7]
UW`MV L#]V \]`I] KW]Ln [XnKQIT $[Q
LQ[XWVQJTM%& WV XM]\ ^QLIVOMZ TI TI^M'
^IQ[[MTTM LQZMK\MUMV\ LIV[ T#n^QMZ MV
IKKZWKPIV\ TM \]`I] KW]Ln I] JWZL
LM T#n^QMZ( 8M ZIKKWZLMUMV\ LWQ\ [M
\ZW]^MZ j I] UWQV[ /* KU M\ I] XT][
++* KU L] VQ^MI] L] [WT(



,0

$,%)+&**%'%(+ # >WZ[Y]c]V \]`I] LM ^QLIVOM LM XT][ LM
. U M[\ ]\QTQ[n& TM[ ][\MV[QTM[ XM]^MV\ ZM[\MZ [ITM[( 9IV[ KM
KI[& VW\ZM [WKQn\n LnKTQVMZI \W]\M ZM[XWV[IJQTQ\n(



,1

4;<<FI=>D>EK WC><KIBHL>

>I XZQ[M I^MK \MZZM LM ^W\ZM TI^M'^IQ[[MTTM LWQ\ o\ZM ZIKKWZLnM
j ]VM XZQ[M I^MK UQ[M j TI \MZZM LWV\ TI \MV[QWV M\ T#QV\MV[Q\n
KWZZM[XWVLMV\ I]_ ^ITM]Z[ XZn^]M[ $[]Q^IV\ TM[ VWZUM[ MV
^QO]M]Z%( CQ ^W\ZM TWOMUMV\ VM KWUXWZ\M XI[ L#QV[\ITTI\QWV
I^MK UQ[M j TI \MZZM& NIQ\M[ ZnITQ[MZ KM \`XM L#QV[\ITTI\QWV XIZ
]V nTMK\ZQKQMV Y]ITQNQn( ;V KI[ L#]\QTQ[I\QWV [IV[ UQ[M j TI \MZZM&
VW\ZM [WKQn\n LnOIOMZI \W]\M ZM[XWV[IJQTQ\n XW]Z \W]\M XMZ\M
L#][IOM Y]Q XW]ZZIQ\ [M XZWL]QZM(

=V\MV[Q\n L] N][QJTM QV\nZQM]Z 3 +*'+0 7(

FW\ZM TI^M'^IQ[[MTTM M[\ KWVNQO]ZnM XW]Z NWVK\QWVVMZ MV

E\QTQ[MZ MV XMZUIVMVKM TI XZQ[M MVL]Q\M NW]ZVQM I^MK T#IXXIZMQT(

h JI[[M \MV[QWV& T#MNNQKIKQ\n LM ^W\ZM TI^M'^IQ[[MTTM M[\
QVNnZQM]ZM(

CQ TM KkJTM L#ITQUMV\I\QWV M[\ MVLWUUIOn& QT LWQ\ o\ZM ZMUXTIKn
XIZ TM NIJZQKIV\& [WV [MZ^QKM IXZm['^MV\M W] ]VM XMZ[WVVM
LM Y]ITQNQKI\QWV [QUQTIQZM& INQV L#n^Q\MZ ]V LIVOMZ( 9IV[ TM KI[
KWV\ZIQZM& LM[ IKKQLMV\[ XM]^MV\ [M XZWL]QZM(

BW]Z LM[ ZIQ[WV[ LM [nK]ZQ\n& I[[]ZMa'^W][ LM \W]RW]Z[
LnJZIVKPMZ TI XZQ[M j TI NQV L] XZWOZIUUM(

7NQV L#n^Q\MZ ]VM nTMK\ZWK]\QWV& n^Q\MZ LM LnJZIVKPMZ T#IXXIZMQT
TWZ[Y]M ^W[ UIQV[ [WV\ UW]QTTnM[

9nJZIVKPMa \W]RW]Z[ ^W\ZM TI^M'^IQ[[MTTM XIZ TI XZQ[M( @M
RIUIQ[ \QZMZ TM KkJTM nTMK\ZQY]M T]Q'UoUM(

EYIG XQI WIQVMRQ GRPSUMVI IQWUI ++)'+-) C(



6fQ^d"\Q"`bU]Y�bU"edY\YcQdY_^"Te"\QfU"fQYccU\\U""
(# W¦ ofcfbw # nr b# ibp # `^o^`q¦ ofp qfnr bp # qb`ekfnr bp # ar # o¦ p b^r # ¦ ib`qofnr b# bq# a�^ifjbkq^qflk# bk# b^r #

`loobp mlkabkq#^r u #s îbr op #fkafnr ¦ bp #a^kp #ibp #fkp qo r `qflkp #a�fkp q^ii^qflk#ar #i^s b#s ^fp p biib/#
(# Sbqfobw #qlr p #ibp #j^q¦ of^r u #a�bj_^ii^db#ab#i�fkq¦ o fbr o#ar #i^s b#s f̂p p biib/#

(# S¦ dibw #i�^alr `fp p br o#a�b^r /#

(# Bglr qbw #,#hd#ab#p bi#a^kp #ib#`ljm^oqfjbkq#� #p bi#bq#objmifp p bw .ib#a�b^r #� #o^p #_loa/#

(# Sbjmifp p bw #ib#`ljm^oqfjbkq#� #molar fq#ab#ofk¤ ^db/#

?]`_bdQ^SU"TU"\Q"aeQ^dYd� "TU"SQ\SQYbU"TQ^c"\mUQe"
Qlr o #r k#_lk#o¦ p r iq^q-#ib#i^s b.s ^fp p biib#alfq#clk`qflkkbo#^s b`#ab#i�b^r #^alr `fb-#jlfkp #` î`^fob/#B#a¦ c^r q-#
abp #o ¦ p far p #ab#` î`^fob#_i^k`p #p b#a¦ mlp bolkq#p r o# i^# s ^fp p biib#bq# � # i�fkq¦ ofbr o#ar #i^s b# s ^fp p biib-#`b#nr f#
^ccb`qbo^# k¦ d^qfs bjbkq# i^# mbocloj^k`b# ab# i^s ^db# bq# ab# ofk¤ ^db# ar # i^s b# s f̂p p biib# bq# ib# _ofii^kq# ab# i^#
s ^fp p biib/# Rr ^ka# i�b^r # qo^s bop b# i�^alr `fp p br o-# biib# bp q# a¦ _^oo^p p ¦ b# abp # flkp # obp mlkp ^_ibp # ab# p ^#
ar obq¦ #bq#^qqbfkq#ib#abdo¦ #ab#alr `br o#a¦ p fo ¦ #mlr o #l_qbkfo#ib#jbfiibr o#o ¦ p r iq^q#ab#i^s ^db/#Tbilk#ib#abdo ¦ #
ab# ar obq¦ # ab# i�b^r -# `bp # flkp # p �̂ ``r jr ibkq# o^mfabjbkq# � # i�fkq¦ ofbr o# ab# i�̂ alr `fp p br o/# Ji# c^r q# alk`#
o ¦ d¦ k¦ obo# ib# p v p q¥jb# ^alr `fp p br o# ^s b`# ar # p bi# mlr o# i^s b.s ^fp p biib# ab# j^kf¥ob# � # `b# nr �fi# clk`qflkkb#
^r p p f#_fbk#^r #`lr op #ar #i^s ^db#p r fs ^kq/##

HU]`\YccQWU"Te"S_]`QbdY]U^d"� "cU\"
#Vqfifp bw # ar # p bi# o ¦ d¦ k¦ o^kq# p m¦ `f^i# i^s b.s f̂p p biib/# Qlr o# ^glr qbo# ib# p bi# o ¦ d¦ k¦ o^kq-# obqfobw # ib# m^kfbo#

fkc¦ ofbr o# bq# obqfobw # ib# `lr s bo`ib# ar #
`ljm^oqfjbkq# � # p bi# bk# ib# qlr ok^kq#
a^kp # ib# p bkp # `lkqo^fob# abp # f̂dr fiibp #
a�r kb#jlkqob//2 3#3#Wbop bw # ib#p bi#a^kp #
ib# `ljm^oqfjbkq# ^r # jlv bk# ab#
i�bkqlkklfo/ Bqqbkqflk# ab# kb# m^p #
jbqqob# ab# p bi# � # `°q¦ -# p fklk-# i�bkibs bo#
^r p p fq° q/# 4# B# i^# mobjf¥ ob# r qfifp ^qflk-#
objmifp p bw # ib# `ljm^oqfjbkq# ^s b`
,#hd# ab# p bi# bq# objmifp p bw # a�b^r # 5#5# � #
o^p # _loa#=# obs fp p bw # ib# `lr s bo`ib/#
Sbjmifp p bw # ib# `ljm^oqfjbkq# � # p bi#
)bks folk# , #hd*# qlr p # ibp # 31# � # 41#
i^s ^dbp /
AQ!^QY \ XU^ !PhQMa !XQ!O[ Y \ M^ `UY QZ `!m !
_ QX!] a hm !XM!\ ^ QY Up ^ Q!a `UXU_ M`U[ Z (!
Olr p # mo ¦ `lkfp lkp # i�r qfifp ^qflk# ab# p bi#
o ¦ d¦ k¦ o^kq# � # do^fkp # cfkp # lr # bk#
mlr aob/#
Ob# jbqqbw # m^p # ab# p bi# ab# q^_ib# a^kp #
s lqob#j^`efkb-#`b#nr f#mlr oo^fq#^iq¦ obo#
ib# clk`qflkkbjbkq# ab# i�^alr `fp p br o#

^s b`# ib# qbjmp /# Rr ^ka# s lr p # jbqqbw # s lqob# i^s b.s ^fp p biib# bk# olr qb-# ib# `ljm^o qfjbkq# � # p bi# p b# objmifq#
a�b^r /#Q^o#`lkp ¦ nr bkq-#s bop bw #ib#p bi#o ¦ d¦ k¦ o^kq#^s ^kq#ab#a¦ j^oobo #ib#i^s b#s ^fp p biib/##

Eb#`bqqb#c^¤ lk-#i(bu `¦ abkq#ab#p bi#bp q#fjj¦ af^qbjbkqkbqqlv ¦ #mbka^kq#ib#`v `ib#ab#i^s ^db/#Vkb#clfp #nr b#
s lr p # ^s bw # jfp # ib# p bi-# fi# bp q# mo¦ c¦ o^_ib# ab# a¦ j^oobo# r k# `v `ib# ab# i^s ^db# ^cfk#a(¦ s fqbo# abp # ofp nr bp # ab#
`loolp flk/#Tf#s lr p #k(^s bw #m^p #ab#s f̂p p biib#� #i^s bo-#a¦ j^oobw #r k#`v `ib#`lr oq#^s b`#ib#i^s b.s ^fp p biib#s fab/#

FH;F6H6J?ED"9K"B6L;"L6?II;BB;"6"Bm;CFBE?
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#
#
#
#

"
JQR\UQe"TUc"b� W\QWUc"U^"V_^SdY_^"TU"\Q"TebUd� "TU"\mUQe"
"
Tf#ib#abdo¦ #ab#ar obq¦ #bp q#p r m¦ ofbr o #� #;1#aG#)ar obq¦ #co^k¤ ^fp b*#lr #p f#s lr p #r qfifp bw #ab#i�b^r #ar #
mr fq-#klr p #mo ¦ `lkfp lkp #a�r qfifp bo#r k#cfiqob#bq#r k#afp mlp fqfc#ab#qo^fqbjbkq#ab#i�b^r /"
D7"4"ib#abdo ¦ #ab#ar obq¦ #ab#i�b^r #bp q#o ¦ di¦ #^r #kfs b^r #4#bk#r p fkb/#
#
#
#
#
"
#
!

#
#
#
#
#
#
#
#
#
#
#
#
#

#
"
"
"
"
"

Pr s obw #
i^#
_^kabibq
qb#ab#
`lkqo° ib#

G^fqbp #
`lr ibo#
i�b^r #ar #
ol_fkbq#
mbka^kq#
2#jfk/#

Qilkdbw #i^#
_^kabibqqb#
ab#`lkqo° ib#
a^kp #i�b^r #
mbka^kq#
2#p b`/#

Sbqfobw #i^#
_^kabibqqb#
ab#`lkqo° ib#
bq#p b`lr bw .
i^/#

Bqqbkabw #
2#jfk/#

S¦ dibw #s lqob#j^`efkb#bk#clk`qflk#ar #
abdo¦ #ab#ar obq¦ #ab#i�b^r #`lkp q^q¦ /#

, 3

Bande test de contrôle de la dureté de l’eau (En option)"

NcRP YN ON[QR aR`a QR P\[a_pYR $`V YVc_l NcRP c\a_R YNcR cNV``RYYR%) 8R P\[a_pYR c\b` ]R_ZRaa_N QR Z\QVSVR_ YR

_lTYNTR QR YyNQ\bPV``Rb_) "

QR Qb_Ral QR YyRNb QN[` c\a_R _lTV\[' P\[aNPaRg c\a_R S\b_[V``Rb_ QyRNb) J\b` ]\bcRg Nb``V SNV_R YR aR`a

D\b_ PRaaR _NV`\[' c\a_R YNcR cNV``RYYR R`a l^bV]lR Qyb[ `f`amZR ^bV ]R_ZRa QyNWb`aR_ YN Qb_Ral QR YyRNb

QyNYVZR[aNaV\[) @yRSSVPNPVal Qb YNcNTR NbTZR[aR_N NcRP b[ O\[ _lTYNTR Qb `f`amZR) D\b_ P\[[Noa_R YR [VcRNb

PRaaR _NV`\[' c\a_R YNcR cNV``RYYR R`a l^bV]lR Qyb[ `f`amZR ^bV ]R_ZRa QyNWb`aR_ YN Qb_Ral QR YyRNb QR _\OV[Ra)

@yRSSVPNPVal QR YNcNTR QR c\a_R YNcR cNV``RYYR Ql]R[Q Qb QRT_l QR Qb_Ral QR YyRNb QR _\OV[Ra) D\b_



H� W\QWU"TU""\mQT_eSYccUeb"
#

#
#
S¦ dibw #i�^alr `fp p br o#a�b^r #bk#clk`qflk#ar #abdo¦ #ab#ar obq¦ #ab#i�b^r #ar #ol_fkbq/!

"
"
"
"
"
"
"
"
"
"
"
"
"

#
Rr ^ka#s lqob#j^`efkb#bp q#� #i�^oo§q-#^mmr v bw #p r o#i^#qlr `eb#ab#p ¦ ib`qflk#ab#moldo^jjb#bq#
j^fkqbkbw .i^#bkclk`¦ b/4#
#
Ulr q# bk# j^fkqbk^kq# ^mmr v ¦ b# i^# qlr `eb# ab# p ¦ ib`qflk# ab# moldo^jjb-# jbqqbw # s lqob#
j^`efkb#p lr p #qbkp flk#bk#^mmr v ^kq#p r o#i^#qlr `eb#N^o`eb0Boo§ q/#2#
"

#
N^fkqbkbw # i^# qlr `eb# ab# p ¦ ib`qflk#ab#moldo^jjb# bkclk`¦ b# gr p nr �� # `b# nr b# ibp # s lv ^kqp #
Q2.Q3.Q4.Q5.Q6.cfk�#p � îir jbkq#mr fp #p �¦ qbfdkbkq/#4#
#
Sbi¡`ebw # i^# qlr `eb#ab#p ¦ ib`qflk#ab#moldo^jjb#^mo¥p #nr b#`bp # s lv ^kqp #�Q2.Q3.Q4.Q5.
Q6.cfk�#^fbkq#`ifdklq¦ /#"

#
Wlqob#j^`efkb#^ccf`eb#ib#qlr q#abokfbo #o ¦ di^db#ab#ar obq¦ #a�b^r #

#
#
##Wlr p #mlr s bw #^gr p qbo#ib#kfs b^r #ab#ar obq¦ #ab#i�b^r #bk#^mmr v ^kq#p r o#i^#qlr `eb#
ab#p ¦ ib`qflk#ab#moldo^jjb#4/#bk#s lr p #o¦ c¦ o^kq#^r #q^_ib^r #ar #o ¦ di^db#ab#i^##
ar obq¦ #ab#i�b^r /##

""""""""""""""""""""""

#
Vkb#clfp #nr b#s lr p #^s bw #o¦ dibo#i^#ar obq¦ #ab#i�b^r -#^mmr v bw #p r o#ib#_lr qlk#

�N^o`eb0Boo§q�/#Wlqob#o¦ di^db#bp q#^fkp f#j¦ jlofp ¦ /##2#
#

#
#
#
#
#

, 4



9� dUbWU^d"
Vqfifp bw #r k#a¦ qbodbkq#p m¦ `f^ibjbkq#`lk¤ r #mlr o#i^s b.s f̂p p bi b#aljbp qfnr b/##
Ebp #molar fqp #ab#kbqqlv ^db#`lkqbk^kq#abp #melp me^qbp #bq#ar #`eilob#p lkq#molmlp ¦ p #p r o#ib#j^o`e¦ /#
Qi^`bw # ib# a¦ qbodbkq# a^kp # ib#`ljm^o qfjbkq# ^s ^kq# ab# a¦ j^oobo# ib# i^s b# s ^fp p biib/#Dlkp bos bw # ibp #
a¦ qbodbkqp #a^kp #abp #bkaolfqp #co f̂p #bq#p b`p -#elop #ab#mloq¦ b#abp #bkc^kqp /##
Nbqqbw # ibp # nr ^kqfq¦ p # k¦ `bp p ^fobp # ^cfk# ab# mo ¦ p bo s bo# i�bks folkkbjbkq/# Ob# m^p # objmifo# ib#
`ljm^oqfjbkq# � #a¦ qbodbkq#mir p #nr b#k¦ `bp p ^fob-#c^r qb#ab#nr lf# s lp #s boobp #mlr oo^fbkq#p b#o^v bo #bq#
ib#a¦ qbodbkq#mlr oo^fq#j^i#p b#afp p lr aob/#
Qlr o#ab#mir p #^jmibp #fkcloj^qflkp #p r o#ib#a¦ qbodbkq#nr b#s lr p #r qfifp bw -#^aobp p bw .s lr p #afob`qbjbkq#
^r #c^_of`^kq#ar #a¦ qbodbkq/#

HU]`\YccQWU"Te"S_]`QbdY]U^d"� "T� dUbWU^d"

Qlr p p bo# ib# ilnr bq#
mlr o# lr s ofo# ib#
`ljm^oqfjbkq# � #
a¦ qbodbkq# `ljjb#
fkafnr ¦ # p r o#
i�fiir p qo^qflk/# Pk# mbr q#
jbp r obo# i^# _lkkb#
nr ^kqfq¦ #ab#a¦ qbodbkq#
^r # jlv bk# abp # ifdkbp #
fkp `ofqbp # a^kp # ib# _^`#

� #a¦ qbodbkq/#Mb#_^`# � #a¦ qbodbkq#mbr q#`lkqbkfo #gr p nr �� #51#`j
4
#ab#a¦ qbodbkq/#Pr s ofo# i�bj_^ii^db#

ab#a¦ qbodbkq#mlr o# i^s b.s f̂p p biib#bq# s bop bo#a^kp #ib# do^ka#`ljm^oqfjbkq#mo¦ i^s ^db# # 36#`jab#a¦ qbodbkq#mlr o# i^s b.s f̂p p biib#bq# s bop bo#a^kp #ib# do^ka#`ljm^oqfjbkq#mo¦ i^s ^db# # 36#`j
4
#ab#

a¦ qbodbkq# p f# s lqob# s f̂p p biib# bp q# qo ¥ p # p îb# lr # 26#`j
4
# p f# biib# mbr # p îb/#3 # Tf# s lqob# s f̂p p biib# bp q#

obp q¦ b# p ¥ `eb# mbka^kq# qo¥ p # ilkdqbjmp -# p f# biib# `lkqfbkq# abp # o¦ p far p # a�^ifjbkqp # p b`p # bq# p f# s lr p #
^s bw # p r o`e^od¦ # ib# i^s b.s f̂p p biib-# s bop bw # MM# 6#`j

4
# ab# a¦ qbodbkq# a^kp # ib# `ljm^oqfjbkq# ab#

mo ¦ i^s ^db#bq#a¦ j^oobw #s lqob#j^`efkb/#
Tbilk#ib#abdo ¦ #ab#p îbq¦ #ab#s lqob#s ^fp p biib#bq#i^#ar obq¦ #ab#i�b^r #a^kp #s lqob#o¦ dflk#s lr p #abs obw #
jlar ibo#i^#nr ^kqfq¦ #ab#a¦ qbodbkq#a^kp #s lqob#j^`efkb/##
9� dUbWU^dc"S_]RY^� c"
Mbp #c^_of`^kqp #ab#a¦ qbodbkq#molmlp bkq#¦ d^ibjbkq#abp #a¦ qbodbkqp #`lj_fk¦ p #a¦ kljj¦ p #3#bk#2-#
4#bk#2-#6#bk#2#///#

Mbp #a¦ qbodbkqp #3#bk#2#`lkqfbkkbkq#ar #a¦ qbodbkq#,#ar #p bi# [ a !ar #molar fq#ab#ofk¤ ^db/#Fk#r qfifp ^kq#
ibp #a¦ qbodbkqp #3#bk#2-#fi#c^r q#qbkfo#`ljmqb#abp #clk`qflkp #ab#i^#q^_ibqqb/##

#Mbp #^r qobp #a¦ qbodbkqp #bk#q^_ibqqbp #`ljmloqbkq#ar #a¦ qbodbkq#,#ar #molar fq#ab#ofk¤ ^db#,#ar #p bi#,#
afs bop bp #^r qobp #clk`qflkp /#

Eb#j^kf¥ ob#d¦ k¦ o^ib-#ibp #a¦ qbodbkqp #`lj_fk¦ p #alkkbkq#abp #o ¦ p r iq^kqp #p r ccfp ^kqp #a^kp #`boq^fkbp #
`lkafqflkp #a�r qfifp ^qflk# r kfnr bjbkq/#Dbp #a¦ qbodbkqp #`lkqfbkkbkq#ar #molar fq#ab#ofk¤ ^db#bq0#lr #ar #
p bi#a^kp #abp #nr ^kqfq¦ p #mo ¦ a¦ cfkfbp /#
;^"edY\YcQ^d"SU"di`U"TU"`b_TeYdc"4"
( Ulr glr op #s bfiibo#� # s ¦ ofcfbo#ibp #`^o^`q¦ ofp qfnr bp #ar #molar fq#nr b# s lr p #^iibw #r qfifp bo#bq#p �fi#p �^dfq#

a�r k#molar fq#`lj_fk¦ /#
( W¦ ofcfbw # nr b# ib# a¦ qbodbkq# r qfifp ¦ # `lks fbkq# � # i^# ar obq¦ # ab# i�b^r # ar # o ¦ p b^r # ^r nr bi# ib# i^s b#

s f̂p p biib#bp q#o^``loa¦ /##
( Tr fs bw #ibp #fkp qo r `qflkp #cfdr o^kq#p r o#i�bj_^ii^db#ab#`bp #molar fqp /#
( Tf#`bp #a¦ qbodbkqp # p b#mo ¦ p bkqbkq#bk#q^_ibqqbp -#kb# ibp #mi^`bw # g^j^fp #a^kp # i^#`r s b#ar # i^s b.

s f̂p p biib#lr #a^kp #ib#m^kfbo# � #`lr s boqp /#Qi^`bw #qlr glr op #ibp #q^_ibqqbp #a^kp #ib#`ljm^oqfjbkq#
ar #afp qof_r qbr o#ab#a¦ qbodbkq/##

-+-+

__



(# Dbp #a¦ qbodbkqp #kb#alkkbkq#ab#_lkp #o ¦ p r iq^qp #nr b#mlr o#`boq f̂kp #qv mbp #a�r qfifp ^qflk/#Tf#s lr p #
r qfifp bw #`b#qv mb#ab#a¦ qbodbkqp -#s lr p #abs bw #`lkq^`qbo#ib#c^_of`^kq#bq#s lr p #obkp bfdkbo#p r o#ibp #
_lkkbp #`lkafqflkp #a�r qfifp ^qflk/#

(# Dlkq^`qbw #ib#c^_of`^kq#ar #a¦ qbodbkq#p f# s lr p #k�l_qbkbw #m^p #ab#_lkp #o¦ p r iq^qp #ab# i^s ^db#)p f#
s lqob# s ^fp p biib#mo¦ p bkqb#abp #a¦ m° qp #ab#`^i` f̂ob#lr #p f#biib#obp qb#er jfab*#^mo¥ p #^s lfo #r qfifp ¦ #
abp #a¦ qbodbkqp #3#bk#2#lr #4#bk#2/#M^#d^o^kqfb#ab#s lqob#j^`efkb#bu `ir q#qlr qbp #o¦ `i^j^qflkp #
ar bp #� #i�r qfifp ^qflk#ab#`bp #qv mbp #ab#a¦ qbodbkqp /#

H_ MSQ! O[ Z _ QUXXq ! 4# Vp ^db# `lkp bfii¦ # <# Qlr o# ab# jbfiibr op # o ¦ p r iq^qp # bk# r qfifp ^kq# abp # a¦ qbodbkqp #
`lj_fk¦ p -#jbqqbw #nr ^ka#j§ jb#ar #p bi#bq#ar #molar fq#ab#o fk¤ ^db#a^kp #s lqob#j^`efkb#bq#o¦ dibw #i^#
ar obq¦ #ab#i�b^r #bq#ib#alp br o#ab#molar fq#ab#o fk¤ ^db#� #i^#mlp fqflk#i^#mir p #_^p p b/#
#

Qlr o #ibp #moldo^jjbp #`lr oqp -#fi#bp q#mo ¦ c¦ o^_ib#a�r qfifp bo#abp #a¦ qbodbkqp #bk#mlr aob#mir q°q#
nr b#abp #q^_ibqqbp /#Fk#bccbq-#p bilk#ibp #c^_of`^kqp -#ibp #q^_ibqqbp #p b#afp p lis bkq#
afcc¦ objjbkq#bk#clk`qflk#ab#i^#qbjm¦ o^qr ob#bq#i^#ar o ¦ b#ar #`v `ib#ab#i^s ^db/#
"

6ddU^dY_^"4"Tf#bk#r qfifp ^kq"`b#qv mb#ab#a¦ qbodbkq#s lr p #obk`lkqobw #r k#mol_i¥ jb#nr bi`lknr b#nr b#
s lr p #k�^s bw #m^p #obk`lkqo¦ #^r m^o^s ^kq-#`lkq^`qbw #afob`qbjbkq#ib#c^_of`^kq#ar #a¦ qbodbkq/#"
"
GeQ^T"f_ec"Qbb�dUj"TmedY\YcUb"TUc"T� dUbWU^dc"S_]RY^� c"
(# Sbjmifp p bw #ibp #`ljm^o qfjbkqp #� #p bi#bq#� #molar fq#ab#ofk¤ ^db/#

(# S¦ dibw #i^#ar obq¦ #ab#i�b^r #� #i^#mlp fqflk#i^#mir p #¦ ibs ¦ b#bq#c f̂qbp #r k#i^s ^db#� #s fab/#
(# S¦ dibw #i^#ar obq¦ #ab#i�b^r /#

(# Qol`¦ abw #^r #o¦ di^db#s lr ir #ar #alp br o#ab#molar fq#ab#o fk¤ ^db/#
"

-,#
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/
Tf# s lr p # jbqqbw # `loob`qbjbkq# s lqob# s f̂p p biib# a^kp # ib# i^s b# s f̂p p biib-# s lr p # i�r qfifp bobw # ab# i^#
jbfiibr ob# c^¤ lk# bk# qbojbp # ab# `lkp ljj^qflk# a�¦ kbodfb# bq# ab# mbocloj^k`b# ab# i^s ^db# bq# ab#
p ¦ `e^db/#
Wlqob# j^`efkb# `lkqfbkq#abr u # m^kfbop # ab# `e^odbjbkq/# Wlr p # mlr s bw # r qfifp bo # ib# m^kfbo# fkc¦ ofbr o #
mlr o# fkp q^iibo# ibp # r p qbkp fibp # olkap # bq# molclkap # qbip # nr b# ibp # mlqp # � # mlfdk¦ bp # ilkdr bp -# ibp #
`lr s bo`ibp -#ibp #^p p fbqqbp -#ibp #`^p p bolibp -#ibp #`lr s bo qp /#
Mb# m^kfbo# p r m¦ ofbr o# bp q# abp qfk¦ # ^r # `e^odbjbkq# abp # p lr `lr mbp -# abp # ^p p fbqqbp # � # abp p boq-# abp #
_lip -# abp # q^p p bp # bq#abp # s boobp /# Jk`ifkbw # ibp # s boobp # � # mfba#`lkqob# ib#_loa#ar #m^kfbo-# ibp # dofiibp #
jl_fibp -# lr #ib#dofii^db#ab#j^fkqfbk#abp # s boobp #bq#klk#m^p #`lkqob#ibp #^r qobp # r p qbkp fibp /#Ob#m^p #
fk`ifkbo# ibp # s bo obp # e^r qp # ibp # r kp # `lkqob# ibp # ^r qobp #=# fi# kb# p bolkq# m^p # p q^_ibp # bq# mlr oolkq# § qob#
bkaljj^d¦ p /#
Ji#bp q#mo¦ c¦ o^_ib#a�fkp q îibo#ibp #l_gbqp #cfkp #bq#¦ qolfqp #a^kp #ibp #m^oqfbp #j¦ af^kbp #abp #m^kfbop /##
Wlr p # mlr s bw #mi^`bo# ibp #`r fii¥ obp #m^ojf#ibp #^r qobp #`lr s boqp #mlr o# ibp #bjm§ `ebo#ab# p b#`liibo# ibp #
r kbp #^r u #^r qobp /#Qlr o#r k#jbfiibr o #o¦ p r iq^q-#klr p #s lr p #`lkp bfiilkp #a�r qfifp bo#i^#dofiib#� #`lr s boqp /##
Qlr o # ¦ s fqbo# qlr qbp #_ibp p r obp # ¦ s bkqr biibp -# mi^`bw # qlr glr op # ibp # l_gbqp # mlfkqr p # bq# � # ilkd# j^k`eb#
qbip #nr b# ibp # clr o`ebqqbp #ab#p bos f`b-#`lr qb^r u # � #m f̂k-#bq`/# i^#mlfkqb# bk#_^p #lr #elofw lkq îbjbkq#
a^kp #ibp #m^kfbop /##

5``QZ `U[ Z !4#Qi^`bw #s lp #`lr s bo qp #a^kp #ib#i^s b#s ^fp p biib#ab#j^kf¥ob#� #`b#nr �fip #k�bjm§`ebkq#m^p #
i^#olq^qflk#abp #_o^p #ab#i^s ^db#fkc¦ o fbr o#bq#p r m¦ ofbr o/#

FQ^YUb"ce`� bYUeb"
<^UXXQ_ !!Y [ NUXQ_
Mb#m^kfbo#p r m¦ ofbr o #ab#s lqob#j^`efkb#`ljmobka#
abr u # dofiibp # jl_fibp /# ^ _# Wlr p # mlr s bw # r qfifp bo #
`bp # dofiibp # jl_fibp # bk# mlp fqflk# lr s boqb# lr #
cboj¦ b/# Fk# mlp fqflk# lr s bo qb# ^̂# s lr p # mlr s bw # v #
mi^`bo# s lp # q^p p bp /# Fk# mlp fqflk# cboj¦ b# _# s lr p #
mlr s bw # mi^`bo# ibp # s boobp # e^r qp # p r o# ib# m^kfbo/#
Wlr p # mlr s bw # ¦ d^ibjbkq# r qfifp bo # `bp # dofiibp #
jl_fibp # mlr o# v # mi^`bo# i^q¦ o^ibjbkq# ibp #
clr o`ebqqbp -#`r fii¥ obp #bq#`lr qb^r u #ilkdp /#

----
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6ZecdU]U^d"Te"`Q^YUb"ce`�bYUeb"
"

Mb#m^kfbo#prm¦ofbro#ab#slqob#>5H9 H5<EE9>>9#pb#qolrsb#a^kp#i^#mlpfqflk#e^rqb/#Mlopnrb#ib#m^kfbo#bpq#

a^kp#`bqqb#mlpfqflk-#slrp#mlrsbw#mi^`bo#ngu!!itcpfgu!rkêegu!eqoog!ngu#ml§ibp#bq`//#a^kp#ib#
m^kfbo#fkc¦ofbro/#Mlopnrb#slrp#jbqqbw#ib#m^kfbo#prm¦ofbro#bk#_^p-#slrp#mlrsbw#rncegt!gv!ncxgt!
ngu!itcpfgu!cuukgvvgu!!a^kp#ib#m^kfbo#prm¦ofbro/#
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"
7bQc"TU"\QfQWU"
W¦ ofcfbw #nr b#ibp #df`ibr op #abp #_o^p #ab#i^s ^db#
p r m¦ o fbr o#bq#fkc¦ ofbr o#kb#p lkq#m^p #_lr `e¦ p /#Fk#
`^p #a�l_p qor `qflk-#obqfobw #ibp #_o^p #ab#i^s ^db#bq#
kbqqlv bw .ibp #� #i�b^r #`lr o^kqb/##
!
Mb#_o^p #ab#i^s ^db#fkc¦ ofbr o#p b#obqfob#bk#ib#qfo^kq#
s bop #ib#e^r q/#Qlr o#ib#_o^p #ab#i^s ^db#p r m¦ ofbr o-#
obqfobw #i�¦ `olr #bk#ib#qlr ok^kq#s bop #i^#d^r `eb/#
Wbfiibw #� #m^oc f̂qbjbkq#p boobo#i�¦ `olr #bk#
o ¦ fkp q îi^kq#ib#_o^p #ab#i^s ^db#p r m¦ ofbr o /##
#
#
"
"
"
"
"

<Y\dbUc"Te"deiQe"TmQbbYf� U"TmUQe"
Mb# cfiqob# ar # qr v ^r # a�^oofs ¦ b# a�b^r # bjm§`eb# nr b# s lqob# j^`efkb# p lfq# bkaljj^d¦ b# m^o# qlr qb#
`lkq^jfk^qflk# )p ^_ib-# ^odfib-# olr fiib-# bq`/*# ¦ s bkqr biibjbkq# qo^kp mloq¦ b#a^kp # ib# o¦ p b^r # lr # i�fkp q îi^qflk#
ab# milj_bofb# fkq¦ ofbr ob# bq# mo¦ s fbkq# qlr p # a¦ p ^do ¦ jbkqp # qbip # nr b# ib# g^r kfp p bjbkq# lr # i^# cloj^qflk# ab#
a¦ m°qp #^mo¥p # ib# i^s ^db/# W¦ ofcfbw # o¦ dr if¥objbkq# ibp # cfiqobp # bq#ib#qr v ^r # a�^oofs ¦ b#a�b^r #bq#kbqqlv bw .ibp # p f#
k¦ `bp p ^fob/#Qlr o#kbqqlv bo#ibp #cfiqobp -#cbojbw #ib#ol_fkbq#bq#obqfobw #ib#qr v ^r /#Sbqfobw #ib#cfiqob#ar #qr v ^r # f̂kp f#
nr b#ib#cfiqob#ar #`lq¦ #ab#i�bkqo ¦ b#ar #i^s b#s f̂p p biib#bq#kbqqlv bw .ibp #� #i�b^r #`lr o^kqb/#S¦ fkp q^iibw #ibp #cfiqobp #
molmobp #a^kp #ibr op #ildbjbkqp #bq#o ¦ fkp q^iibw #ib#qr v ^r /#

"
"
"
"
"
"
"
"
"
"
"
"
"
"
"
"
"
"
"
"
"
"
"
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"
BU"`b_WbQ]]U"^U"T� ]QbbU"`Qc"
(# W¦ ofcfbw #nr b#i^#mofp b#ab#`lr o^kq#bp q#_o^k`e¦ b/#

(# W¦ ofcfbw #ibp #cr p f_ibp #ab#s lqob#fkp q îi^qflk/#
(# W¦ ofcfbw #nr b#ib#ol_fkbq#a�̂ oo fs ¦ b#a�b^r #bp q#lr s boq/#

(# W¦ ofcfbw #nr b#s lr p #^s bw #cboj¦ #i^#mloqb#ar #i^s b#s f̂p p biib/#

(# W¦ ofcfbw #nr b#s lr p #^s bw #¦ qbfkq#ib#i^s b#s ^fp p biib#bk#^mmr v ^kq#p r o#i^#qlr `eb#N^o`eb0Boo§ q/#

(# W¦ ofcfbw #nr b#ibp #cfiqobp #a�^oofs ¦ b#a�b^r #bq#ibp #cfiqobp #ar #i^s b#s ^fp p biib#kb#p lkq#m^p #_lr `e¦ p /#
""
"
"
?\"bUcdU"TUc"b� cYTec"TU"T� dUbWU^d"TQ^c"\U"S_]`QbdY]U^d"� "T� dUbWU^d"4"
Wlr p #^s bw #fkqolar fq#ib#a¦ qbodbkq#^ilop #nr b#ib#`ljm^oqfjbkq#¦ q f̂q#er jfab/#Cfbk#s ¦ ofcfbo#nr b#ib#
`ljm^oqfjbkq#bp q#p b`#^s ^kq#ab#jbqqob#i^#ibp p fs b/##
"
?\"bUcdU"TU"\mUQe"� "\mY^d� bYUeb"Te"\QfU"fQYccU\\U"� "\Q"VY^"Te"`b_WbQ]]U"
(# Mb#qr v ^r #ab#s fa^kdb#bp q#_lr `e¦ #lr #mif¦ /#

(# Mbp #cfiqobp #fkq¦ ofbr op #p lkq#_lr `e¦ p /#
(# Mb#moldo^jjb#k�bp q#m^p #bk`lob#qbojfk¦ /##
"
BU"\QfU"fQYccU\\U"cmQbb�dU"`U^TQ^d"e^U"_`� bQdY_^"TU"\QfQWU"

(# Q^kkb#ab#`lr o^kq/#
(# Dlr mr ob#a�̂ oofs ¦ b#a�b^r /#

(# Qoldo^jjb#bk#jlab#p r p mbkar /##
"
9Uc"RbeYdc"TU"fQYccU\\U"bU]e� U"Ud"TUc"S_e`c"cU"V_^d"U^dU^TbU"`U^TQ^d"e^U"_`� bQdY_^"TU"\QfQWU"
(# M^#s f̂p p biib#k�bp q#m^p #fkp q^ii¦ b#`loob`qbjbkq/#

(# Mb#_o^p #ab#i^s ^db#ebr oqb#i^#s f̂p p biib/#
"
?\"bUcdU"TUc"b� cYTec"TmQ\Y]U^dc"ceb"\Q"fQYccU\\U""

(# M^# s ^fp p biib# bp q# j î# fkp q îi¦ b# a^kp # ib# i^s b# s ^fp p biib#=# i�b^r # ^p mbod¦ b# m^o# ibp # _o^p # ab# i^s ^db#
k�^qqbfkq#m^p #ibp #bkaolfqp #j^i#i^s ¦ p /#

(# Mb#m^kfbo#bp q#qolm#`e^od¦ /#
(# M^#s f̂p p biib#p b#qlr `eb/#

(# Rr ^kqfq¦ #ab#a¦ qbodbkq#fkp r ccfp ^kqb/#
(# Qoldo^jjb#p ¦ ib`qflkk¦ #fk^a^mq¦ -#qbjm¦ o^qr ob#m^p #^p p bw #e^r qb/#

(# Co^p #ab#i^s ^db#_lr `e¦ #m^o #abp #o¦ p far p #a� îfjbkqp /#

(# Gfiqobp #fkq¦ ofbr op #_lr `e¦ p /#
(# Gfiqobp #j î#mlp fqflkk¦ p /#

(# Qljmb#ab#s fa^kdb#_lr `e¦ b/#
"
"
"
"
Fb� cU^SU"TU"dQSXUc"R\Q^SXUc"ceb"\Q"fQYccU\\U"

(# Rr ^kqfq¦ #ab#a¦ qbodbkq#fkp r ccfp ^kqb/#

(# S¦ di^db#ar #alp br o#ab#molar fq#ab#ofk¤ ^db#qolm#c f̂_ib/#
(# B_p bk`b#ab#p bi#o ¦ d¦ k¦ o^kq#j^ido¦ #ib#cloq#abdo ¦ #ab#ar obq¦ #ab#i�b^r /#

(# S¦ di^db#ab#i�^alr `fp p br o #qolm#c^f_ib/#
(# Dlr s bo`ib#ar #`ljm^oqfjbkq#� #p bi#j î#cboj¦ /#
"
"

.%



BQ"fQYccU\\U"^U"c�SXU"`Qc"

(# Qoldo^jjb#p ^kp #p ¦ `e^db#p ¦ ib`qflkk¦ /#
(# S¦ di^db#ar #alp br o#ab#molar fq#ab#ofk¤ ^db#qolm#c f̂_ib/#

(# W f̂p p biib#obqfo ¦ b#qolm#o^mfabjbkq#ar #i^s b#s ^fp p biib/#
"
Fb� cU^SU"TU"dQSXUc"TU"b_eY\\U"ceb"\Q"fQYccU\\U"
(# W f̂p p biib#bk#^`fbo#fklu v a^_ib#ab#j^r s ^fp b#nr ^ifq¦ /#

(# Ubkbr o#bk#p bi#ab#i�b^r #ab#i^s ^db#¦ ibs ¦ b/#
(# Dlr s bo`ib#ar #`ljm^oqfjbkq#� #p bi#j î#cboj¦ /#

(# Uolm#ab#p bi#fkqolar fq#a^kp #ib#i^s b#s f̂p p biib#^r #jljbkq#ar #objmifp p ^db/#Er #p bi#^#a¦ _loa¦ #a^kp #i^#
`r s b/#

(# Nfp b#� #i^#qboob#a¦ cb`qr br p b/#
#
M^#mloqb#kb#p b#cbojb#m^p #lr #kb#p �lr s ob#m^p #`lo ob`qbjbkq##
"
.#W¦ ofcfbw #nr b#ib#mlfap #ab#i^#`lkqob.mloqb#bp q#`loob`q/#)s lfo#p r o#ib#p `e¦ j^#a�^p p bj_i^db*/##
.#W¦ ofcfobw #i^#qbkp flk#ar #obp p loq#ab#i^#mloqb#bp q#`loob`qb#)s lfo#p r o#ib#p `e¦ j^#a�^p p bj_i^db*/#
!
5\ \ QXQf !XQ!_ Q^ b UOQ!M\ ^ p _ !b QZ `Q!_ U!XQ!\ ^ [ NXp Y Q!\ Q^ _ U_ `Q!M\ ^ p _ !XQ_ !O[ Z `^ s XQ_ ![ a !QZ !OM_ !PQ!`[ a ` !
Pe _ R[ Z O`U[ Z Z QY QZ `!Z [ Z !Pq O^ U`!OU'PQ_ _ a _ (!

!
2/# De^nr b#clfp #nr b#s lr p #k�r qfifp bw #m^p #s lqob#j^`efkb#<##

(# E¦ _o^k`ebw #ib#i^s b#s ^fp p biib#bq#`lr mbw #i�b^r /#
(# M f̂p p bw #i^#mloqb#i¦ d¥objbkq#bkqolr s boqb#mlr o#bjm§`ebo#i^#cloj^qflk#a�labr op #a¦ p ^do ¦ ^_ibp /#

(# N^fkqbkbw #i�fkq¦ ofbr o #ar #i^s b#s ^fp p biib#molmob/#
!
3/# Fifjfk^qflk#abp #dlr qqbp #a�b^r #p r o#i^#s f̂p p biib<#
(# M^s bw #i^#s ^fp p biib#^s b`#ib#moldo^jjb#fkqbkp fc/#

(# Sbqfobw #qlr p #ibp #o¦ `fmfbkqp #j¦ q îifnr bp #ar #i^s b#s f̂p p biib/#

(# O� ĝlr qbw #m^p #ab#a¦ qbodbkq/#
#
4/# Tf#s lr p #mlp fqflkkbw #`loob`qbjbkq#s lqob#s f̂p p biib#a^kp #ib#i^s b#s f̂p p biib-#s lr p #i�r qfifp bobw #^r #

jfbr u #bk#qbojbp #ab#`lkp ljj^qflk#a�¦ kbodfb#bq#ab#mbocloj^k`b#ab#i^s ^db#bq#ab#p ¦ `e^db/!

!
5/# Sbqfobw #ibp #dolp #o¦ p far p #^s ^kq#a�fkp q^iibo#i^#s ^fp p biib#p îb#a^kp #ib#i^s b#s ^fp p biib/!
!
6/# G f̂qbp #clk`qflkkbo#ib#i^s b#s ^fp p biib#r kb#clfp #nr �fi#bp q#bkqf¥objbkq#mibfkb/!
!
7/# O�r qfifp bw #ib#moldo^jjb#ab#Uobjm^db#nr b#p f#k¦ `bp p ^fob/!
!
8/# Dlkp r iqbw #ibp #fkcloj^qflkp #p r o #ibp #moldo^jjbp #bq#ib#q^_ib^r #abp #s ^ibr op #ab#`lkp ljj^qflk#

jlv bkkbp #nr ^ka#s lr p #`elfp fp p bw #r k#moldo^jjb/#
!
9/# Mb#i^s b#s ^fp p biib#mlr s ^kq#^qqbfkaob#abp #qbjm¦ o^qr obp #¦ ibs ¦ bp -#fi#bp q#a¦ `lkp bfii¦ #ab#i�fkp q îibo#

� #`°q¦ #a�r k#o ¦ cofd¦ o^qbr o/#
#
;/# Tf#i�̂ mm^obfi#p b#qolr s b#� #r k#bkaolfq#l³#ib#ofp nr b#ab#dbi#bu fp qb-#s lr p #abs bw #`ljmi¥qbjbkq#s fabo#

i(b^r #obp q¦ b#a^kp #i^#j^`efkb-#`lr mbo#i�^oofs ¦ b#a�b^r -#bq#a¦ s fp p bo#ib#qr v ^r #a�^oofs ¦ b#a�b^r #ar #
ol_fkbq/#

!
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!
i# Dbq#^mm^obfi#bpq#j^onr¦#ar#pvj_lib#ar#qof#p¦ib`qfc#

obi^qfc#^ru#a¦`ebqp#a�¦nrfmbjbkqp#¦ib`qofnrbp#bq#
¦ib`qolkfnrbp/##

i# Dbi^#pfdkfcfb#nrb#`b#molarfq#alfq#§qob#mofp#bk#`e^odb#
m^o#rk#pvpq¥jb#ab#`liib`qb#p¦ib`qfc#`lkcloj¦jbkq#�#i^#

afob`qfsb#brolm¦bkkb#9;;;'#^cfk#ab#mlrslfo#plfq#
§qob#ob`v`i¦#plfq#a¦j^kqbi¦#^cfk#ab#o¦arfob#qlrq#fjm^`q#pro#
i�bksfolkkbjbkq/#

i# Qlro#mirp#ab#obkpbfdkbjbkqp-#slrp#mlrsbw#`lkq^`qbo#slqob#
^ajfkfpqo^qflk#il`^ib#lr#o¦dflk îb/#

i# Mbp#molarfqp#¦ib`qolkfnrbp#k�^v^kq#m^p#c^fq#i�l_gbq#a�rk#qof#p¦ib`qfc#plkq#
mlqbkqfbiibjbkq#a^kdbobru#mlro#i�bksfolkkbjbkq#bq#i^#p^kq¦#erj f̂kb#
bk#o^fplk#ab#i^#mo¦pbk`b#ab#pr_pq^k`bp#a^kdbobrpbp/#

i# Qlfap#kbq#<#.3#hd#
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