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6XPPDU\�

EK≥−r O≥QUr L±µ[D≥µ−r DKK≥[≥±µDQr ≥µO± =D[≥±µr  UWD K≥µWr Z ±LUK] U−r DµKr KD[Dr KU−L ≥HUKr ≥µr [KUr=D≥µr

=Dµ]−L ≥Z[RrEKUr−]ZZ± [≥µWr≥µO± =D[≥±µrKU U≥µrZ U−Uµ[UKr≥µLQ]KU−r[KUrO±QQ±ö≥µWrZ±≥µ[−jr=D[U ≥DQ−r

DµKr−]ZZQ≥U−krKU[D≥Q−rDH±][r−UQUL[≥%Ur UDL[≥±µr=±µ≥[± ≥µWr[ Dµ−≥[≥±µ−r]−UKr[±rº]Dµ[≥O¤rUDLKr=±KUQr

L±=Z±]µKkr ≥µ[U �U=≥[[U r KU%≥LUr  UZ ±K]L≥H≥Q≥[¤r  U−]Q[−kr O≥W] U−r ±Or =U ≥[r O± r DµDQ¤−≥−r ±Or xp3zr

HQ±±Kzr DµKr ] ≥µUkr Z≥L[] U−r ±Or [KUr ≥±µr −±] LUr DµKr ±Or %≥DQ−r ]−UKr O± r −D=ZQ≥µWr ±Or −=DQQr −D=ZQUr

%±Q]=U−Rr

�

6HFWLRQ���

%ULHI�VXPPDU\�RI�GLUHFW�WR�06�DSSOLFDWLRQV�XS�WR�GDWH�XVLQJ�630(�ILEUHV�

EKUr K≥ UL[r ≥µ[U ODLUr ±Or 3x6Tr O≥HU −r ö≥[Kr 63r DµDQ¤YU −r KD−r HUUµr ≥µ%U−[≥WD[UKr −≥µLUr [KUr QD[Ur

Nbb,−N±lRr.± r[K≥−rZ] Z±−UzrK≥OOU Uµ[r−[ D[UW≥U−rKD%UrHUUµrO±QQ±öUKrH¤r−U%U DQrW ±]Z−rD ±]µKr[KUr

ö± QKRr3±=Ur±Or [KUr=±−[r  UQU%Dµ[r DZZ ±DLKU−r ≥µ%±Q%Ur r ZQDL≥µWr [KUr O≥HU r D[r [KUr UQUL[ ±µr ≥=ZDL[r

 UW≥±µr±Or [KUr63ykr [KU =DQQ¤rKU−± H≥µWr Dµr3x6TíTQUL[ ±LKU=≥−[ ¤r s3x6TíTdtr O≥H Ur±µrDr+dr

≥µXUL[≥±µr Z± [r Z ≥± r [±r ≥[−r K≥ UL[r L±]ZQ≥µWr [±r Dµr 5±µ�E DZr 63r %≥Dr Dr KUDL[≥%D[UKr O]−UKr −≥Q≥LDr

L±Q]=µhkr [KU =DQQ¤r KU−± H≥µWr O≥HU −r Z ≥± r [±r 5µK]L[≥%UQ¤r d±]ZQUKr xQD−=D�63r s5dx�63tr

DµDQ¤−≥−lzckrKU−± H≥µWrO≥HU −r±µrDr−±Q%Uµ[rö≥[KrK≥WKrDOO≥µ≥[¤rO± r[KUrDµDQ¤[U−r±Or≥µ[U U−[rZ ULUK≥µWr

D[=±−ZKU ≥LrZ U−−] Ur≥±µ≥YD[≥±µrsCx5tzrU≥[KU rH¤rT35é± rCxd5BkrDHQD[≥µWrDµDQ¤[U−rO ±=r[KUrO≥HU r

−] ODLUrö≥[KrDrQD−U rU≥[KU rD[r%DL]]=br± rD[rD[=±−ZKU ≥LrZ U−−] UN,±NakrDµKr≥µ[U ODL≥µWr[KUrO≥HU −r

ö≥[KrC63r ≥µ−[ ]=Uµ[D[≥±µzr O± r ≥µ−[DµLUr:T35NhzNlr± r:C0ENyzNcRrCµr ≥µ[U U−[r −]==D ¤r±Or [KU−Ur

L±]ZQ≥µW−rLDµrHUrO±]µKr±µr U%≥UörZ]HQ≥−KUKrH¤r:UµWrDµKrL±QQDH± D[± −NéRr

�

6HFWLRQ����

%LRORJLFDO�VDPSOHV�

CrZK±−ZKD[U�H]OOU UKr −DQ≥µUr −±Q][≥±µr sxp3tr sZ1réRltröD−rZ UZD UKrH¤r DKK≥µWrBR,rWr±Or −±K≥]=r

LKQ± ≥KUzr ,Rar Wr ±Or Z±[D−−≥]=r LKQ± ≥KUzr ,Rar Wr ±Or Z±[D−−≥]=r ZK±−ZKD[Uzr DµKr NRllr Wr ±Or −±K≥]=r

ZK±−ZKD[Ur[±rNr4r±OrµDµ±Z] UröD[U Rrx±±QUKrK]=DµrZQD−=DrDµKröK±QUrHQ±±KrO ±=rKUDQ[K¤rK±µ± −r

≥µr Z±[D−−≥]=r s8atr U[K¤QUµUK≥D=≥µU[U[ DDLU[≥Lr DL≥Kr sT:ECtr öU Ur Z] LKD−UKr O ±=r 4D=Z≥ Ur

p≥±Q±W≥LDQr4DH± D[± ≥U−rsx≥ZU −%≥QQUzrxCzr@3CtRr@ ≥µUr−D=ZQU−röU UrL±QQUL[UKrO ±=r[ö±rKUDQ[K¤r

%±Q]µ[UU −r s±µUr OU=DQUr DµKr ±µUr =DQUtRr d±QQUL[≥±µr ±Or ] ≥µUr O ±=r KUDQ[K¤r %±Q]µ[UU −r O± r [K≥−r
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ZD [≥L]QD r−[]K¤röD−r]µKU r[KUrDZZ ±%DQr±Or[KUrfOO≥LUr±Or0U−UD LKrT[K≥LDQrp±D Kr±Or@µ≥%U −≥[¤r±Or

)D[U Q±±Rr

r

6HFWLRQ��3UHOLPLQDU\�H[SHULPHQWV�IRU�VPDOO�YROXPH�VDPSOLQJ�

5µr ± KU r [±r LKDQQUµWUr [KUr µUörp≥±�3x6T�µDµ±�T35r ZQD[O± =zr ≥[r öD−r ]−UKr O± r [KUr º]Dµ[≥[D[≥%Ur

DµDQ¤−≥−r≥µr%±Q]=U−r DµW≥µWrHU[öUUµrN,rDµKrNy,,rȝ4RrC−r−K±öµr≥µr.≥W] Ur3czr[±rUµ−] Ur[KD[r[KUr

Uµ[≥ UrO≥HU r U=D≥µUKr≥==U −UKr≥µr[KUr−D=ZQUzrWQD−−r%≥DQ−rö≥[KrDrO]−UK�≥µrL±µ≥LDQr≥µ−U [rDµKrO≥HU −r

ö≥[Kr Dr L±D[≥µWr QUµW[Kr ±Or lr ==r öU Ur ]−UKRr C[r [KUr ±][−U[zr öUr öDµ[UKr [±r KU=±µ−[ D[Ur [KD[r

≥µKUZUµKUµ[Q¤r±Or−D=ZQUr%±Q]=Uzr[KUr D[≥±r±OrDµDQ¤[Ur[±r≥µ[U µDQr−[DµKD KrUÃ[ DL[UKrH¤r[KUrO≥HU r

 U=D≥µUKr L±µ−[Dµ[r DµKr [KD[r W±±Kr −≥WµDQr öD−r D[[D≥µUKRr C−r LDµr HUr −UUµr ≥µr .≥W] Ur 3ézr N�=≥µ][Ur

UÃ[ DL[≥±µ−r O ±=rxp3r−Z≥VUKrö≥[KrL±LD≥µUr DµKrK≥DYUZD=rD[rayrµWr=4�Nr¤≥UQKUKrµ±µ�−[D[≥−[≥LDQr

K≥OOU UµLU−rD=±µWr [KUr O≥%Ur%±Q]=U−rU%DQ]D[UKrs≥RURrN,zry,zrN,,zrh,,zrDµKrNy,,rȝ4tRrEKU UO± Uzr

HD−UKr ±µr [KU−Ur  U−]Q[−zr öUr Z ±LUUKUKr [±r ZU O± =r −≥=≥QD r UÃZU ≥=Uµ[r ≥µr K]=Dµr öK±QUr HQ±±Kr

sZQUD−Ur−UUr.≥W] Uryr≥µr=D≥µrK±L]=Uµ[tRr
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7DEOH�6��ED WU[rDµDQ¤[U−zr=Dµ]ODL[] U −zrDµKr306r[ Dµ−≥[≥±µ−r=±µ≥[± UKrO± rUDLKr=±KUQrL±=Z±]µKr≥µrZ±−≥[≥%Ur≥±µ≥YD[≥±µr=±KURr

&RPSRXQG� 0DQXIDFWXUHU� 0DWUL[� /RJ�3� 3URWHLQ�ELQGLQJ�>�@� 3DUHQW�
>P�]@�

)UDJPHQW�
>P�]@�

&ROOLVLRQ�
(QHUJ\� 6�/HQV�

:≥DYUZD=r dU ≥QQ≥Dµ[rNr xp3r aRbNr bBr aByR,y,r NbhRNNhr har N,ar
:≥DYUZD=�Kyr dU ≥QQ≥Dµ[rr xp3r �r �r ab,R,éyr NbBRNébr hhr NNhr
d±LD≥µUr dU ≥QQ≥Dµ[rr xp3r hR,Br yr h,lRNaar NBaRNhbr Nbr b,r
d±LD≥µU�Khr dU ≥QQ≥Dµ[rr xp3r �r �r h,éRNl,r NByRNb,r a,r bNr
6U[KDK±µUr dU ≥QQ≥Dµ[rr @ ≥µUr lRa,r b,r hN,RNBbr acyRaBNr Nlr Bar
6U[KDK±µU�Khr dU ≥QQ≥Dµ[rr @ ≥µUr �r �r hNhRNbbr acBRh,lr Nyr éér
d±KU≥µUr dU ≥QQ≥Dµ[rr @ ≥µUr NRa,r �r h,,RNhcr NyaRNlcr chr Nalr
d±KU≥µU�Khr dU ≥QQ≥Dµ[rr @ ≥µUr �r �r h,hRNhbr NyaRNhyr clr NNBr
3DQH][D=±Qr dU ≥QQ≥Dµ[rr @ ≥µUr ,R,Nr �r al,RNlcr NlBRNébr Nér é,r
3DQH][D=±Q�Khr dU ≥QQ≥Dµ[rr @ ≥µUr �r �r alhRNllr NyNRNé,r Nbr cér
fÃ¤L±K±µUr dU ≥QQ≥Dµ[rr @ ≥µUr NRcér lyr hNcRNaNr alNRaNyr abr N,,r
fÃ¤L±K±µU�Khr dU ≥QQ≥Dµ[rr @ ≥µUr �r �r hNbRNl,r allRalcr aBr N,,r
C=≥[ ≥Z[¤Q≥µUr 3≥W=D�CQK ≥LKrar pQ±±Kr lRbar �rb,r aéBRNlBr ahhRlcNr Ncr Bcr
C=≥[ ≥Z[¤Q≥µU�Kcr E0drhr pQ±±Kr �r r aBlRNl,r ahhRléhr Nbr Bar
5=D[≥µ≥Hrr 3≥W=D�CQK ≥LKr pQ±±Kr aRlBr byr lblRNB,r hblRéb,r acr Nahr
5=D[≥µ≥H�Khr E0dr pQ±±Kr �r �r lbéRa,lr hblRéByr aBr NaBr
r

NRr dU ≥QQ≥Dµ[r s0±]µKr 0±LVzr Evzr @3Ctzr aRr 3≥W=D�CQK ≥LKr s3≥W=D�CQK ≥LKr sfDV%≥QQUzr f;zr dDµDKDtzr hRE0dzr E± ±µ[±r 0U−UD LKr
dKU=≥LDQ−rsE± ±µ[±zrf;zrdDµDKDtkr4±WrxzrQ±WD ≥[K=r±Or≥[−rZD [≥[≥±µrL±UOO≥L≥Uµ[rHU[öUUµrµ�±L[Dµ±QrDµKröD[U Rr3LDµr[≥=UröD−rN,,r=−r
O± rDQQrDµDQ¤[U−zrö≥[KrDr[±[DQr−Z D¤≥µWr[≥=Ur±Orlyr−UL±µK−rZU r UZQ≥LD[UrD[rNRhrV(rDµKrhr==rK≥−[DµLUrO ±=r[KUr63r≥±µ�[ Dµ−OU rLDZ≥QQD ¤Rr
CQQr[KUrUÃZU ≥=Uµ[−röU UrZU O± =UKr]−≥µWrDrEKU =±rE37r(Dµ[DWUrsEKU =±r3L≥Uµ[≥O≥Lzr3Dµr9±−Uzr@3CtRr
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7DEOH� 6�� 5µ[U �U=≥[[U r  UZ ±K]L≥H≥Q≥[¤r ±Or L±==U L≥DQr U=≥[[U r sL±==U L≥DQ≥YUKr H¤r ;Uör
fHXUL[≥%Utr −]≥[DHQUr O± r p≥±�3x6T�µDµ±�T35r UÃZU ≥=Uµ[−Rr 03:zr 0UQD[≥%Ur 3[DµKD Kr :U%≥D[≥±µr
sµPhtRrr
r
r

&RPSRXQG� 56'�>�@�Q ��
(FRQR��� %*����� %*�����

&RFDLQH� cRNr yRBr cRNr
&RFDLQH�G�� cR,r yRyr cR,r
5DWLR� ,Rar ,Rlr ,Rar
'LD]HSDP� hRhr NaRér hRhr
'LD]HSDP�G�� aR,r NNRhr aR,r
5DWLR� aR,r NRyr aR,r

r
r
r
7DEOH�6��TÃZU ≥=Uµ[DQr UZQ≥LD[U−r]−≥µWrDr−≥µWQUrµDµ±�T35rU=≥[[U RrsµPltRr3≥WµDQ−rL±  U−Z±µKr[±rNr
=≥µr UÃ[ DL[≥±µr O ±=r NRyr =4r ±Or xp3r −Z≥VUKr ö≥[Kr éyr µWr =4�Nr ±Or DµDQ¤[URr TÃ[ DL[≥±µ−r öU Ur
ZU O± =UKr ]−≥µWr Dr Nyr ==r p≥±�3x6Tr =≥Ãr =±KUr O≥HU Rr :U−± Z[≥±µr %±Q]=Ur öD−r lr �4r DµKr
KU−± Z[≥±µr[≥=UröD−ryr=≥µ][U−Rr3Z D¤≥µWr%±Q[DWUröD−rNRhrV(rö≥[KrDµrDLº]≥−≥[≥±µr[≥=Ur±Or,Rbr=≥µRrrr
�

&RPSRXQG� 5HSOLFDWH�>DUHD�FRXQWV��DX@� $YHUDJH� 6'� 56'�>�@��� �� ��
'LD]HSDP� ay,aclNhr aécbNléyr abcahN,ar aéllcbbér ah,B,écr BRlr
'LD]HSDP�G�� lNa,bbNr llBcBabr léycyccr llylébyr hNBbbcr éRar
5DWLR� cRNr cRar cRar cRar ,R,Br NRhr
&RFDLQH� NééBccBa,r Néybb,ééhr NéhaNNacar NéycBbcNBr ahlahllr NRhr
&RFDLQH�G�� hN,yyby,r abbBhabNr abylBé,lr h,NbybBar ééyB,cr aRcr
5DWLR� yRér yRbr yRbr yRBr ,R,Br NRlr

�
 

7DEOH�6��.≥W] U−r±Or=U ≥[zrL±µL±=≥[Dµ[rDµDQ¤−≥−r±OrK≥DYUZD=rDµKrL±LD≥µUr≥µrxp3r
�

&RPSRXQG�� &RQFHQWUDWLRQ�DFFXUDF\����� /2'�
>SJ�P/@�

/24�
>SJ�P/@�����>SJ�P/@� ����>QJ�P/@� ����>QJ�P/@�

:≥DYUZD=r bNr�rhRbr bér�r,RNr bBr�r,Rbr hlr N,ar
d±LD≥µUr bar�raRhr bér�rNRhr Bér�raRbr NNr hlr

 

�
�
�
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7DEOH�6��.≥W] U−r±Or=U ≥[zrL±µL±=≥[Dµ[rDµDQ¤−≥−r±Or−DQH][D=±QzrL±KU≥µUzr=U[KDK±µUzrDµKr
±Ã¤L±K±µUr≥µrZ±±QUKr] ≥µURr
r

&RPSRXQG�� $FFXUDF\�FRQFHQWUDWLRQ�/HYHO����� /2'�
>QJ�P/@�

/24�
>QJ�P/@�����>QJ�P/@� ���>QJ�P/@�

3DQH][D=±Qr �r b,r�rNRlr NRNr hRhr
d±KU≥µUr �r Bbr�rNRar aRNr cRlr
6U[KDK±µUr b,r�rNRBr Bbr�rNRlr ,RNr ,Rar
fÃ¤L±K±µUr �r b,r�r,Rlr NRlr lRNr

 

 

7DEOH�6��.≥W] U−r±Or=U ≥[zrL±µL±=≥[Dµ[rDµDQ¤−≥−r±OrD=≥[ ≥Z[¤Q≥µUrDµKr≥=D[≥µ≥Hr≥µröK±QUrK]=Dµr
HQ±±KRrr
r

&RPSRXQG�� $FFXUDF\����� /2'�
>QJ�P/@�

/24�
>QJ�P/@�����>QJ�P/@�

C=≥[ ≥Z[¤Q≥µUr NN,r�rNRBr NRcr lRbr
5=D[≥µ≥Hr N,ér�rNR,r aRhr éR,r
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RLRnh7+/oILEUH5DQRVSUD\oHPLWWHU

8QJOHoQDQRVSUD\
 

)LJXUH�6��5µ�K±]−Ur≥±µ≥YD[≥±µr−±] LUrO± rp≥±�3x6T�µDµ±�−Z D¤RrEKUrh:�=±%≥µWr−[DWUrs;UöZ± [rd± Z± D[≥±µzr5 %≥µUzrdCtrµ±[r±µQ¤r
DKX]−[−r[KUrZ±−≥[≥±µrö≥[KrDrZ UL≥−≥±µr±Or,R,ar==r≥µrUDLKrK≥=Uµ−≥±µrsayr==r=±%≥µWrZD[KtzrH][rDQ−±r[]µU−r[KUr−Z D¤≥µWr[≥ZrD[rK≥OOU Uµ[r
DµWQU−r ±µr [KUr Sr K≥=Uµ−≥±µr s�r ,R,N�r ZU r=±%≥µWr=D VtRr 5µr ± KU r [±r Uµ−] Ur ±Z[≥=]=r ≥±µr [ Dµ−=≥−−≥±µzr [KUr µDµ±�−Z D¤r U=≥[[U röD−r
Z±−≥[≥±µUKrD[rhr==rO ±=r[KUr≥±µ�[ Dµ−OU rLDZ≥QQD ¤Rrr
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)LJXUH� 6�� Nyr==r K ¤r 3x6Tr O≥HU r s$tr %U −]−r öU[r 3x6Tr O≥HU r s%t� ≥µ−U [UKr ≥µ[±r Dr µDµ±�T35r
U=≥[[U rO≥QQUKrö≥[Krlr�4r±Or=U[KDµ±QRrp]HHQU−rD Ur≥µK≥LD[UKrH¤röK≥[UrD  ±ö−Rr
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7LPHobPLQr

/hcnm
/hcnt
/hcnA
/hcng

Ayg

mTt

 

)LJXUH�6��d±LD≥µUr ≥±µ�LK ±µ±W D=−r±H[D≥µUKr]−≥µWr [KUr −D=UrµDµ±�T35r U=≥[[U r sµPltRr3≥WµDQ−r
L±  U−Z±µKr [±r Nr =≥µr UÃ[ DL[≥±µr O ±=r NRyr =4r ±Or xp3r −Z≥VUKr ö≥[Kr éyr µWr =4�Nr ±Or DµDQ¤[URr
TÃ[ DL[≥±µ−röU UrZU O± =UKr]−≥µWrDrNyr==rp≥±3x6Tr=≥Ãr=±KUrO≥HU Rr:U−± Z[≥±µr%±Q]=UröD−rlr
�4rDµKrKU−± Z[≥±µr[≥=UröD−ryr=≥µ][U−Rr3Z D¤≥µWr%±Q[DWUröD−rNRhrV(rö≥[KrDµrDLº]≥−≥[≥±µr[≥=Ur±Or
,Rbr=≥µRrrr
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)LJXUH�6��7]Dµ[≥[D[≥%UrDµDQ¤−≥−r±Or] ≥µUr−Z≥VUKrö≥[Kr−DQH][D=±QrsNrµWௗ=QíNr[±ry,,rµWௗ=4íNtrDµKr
≥[−r ≥−±[±Z±Q±W]Ur M:hFr −DQH][D=±Qr sN,rµWௗ=4íNtRr %��7]Dµ[≥[D[≥%Ur DµDQ¤−≥−r ±Or ] ≥µUr −Z≥VUKr ö≥[Kr
±Ã¤L±K±µUrsNrµWௗ=QíNr [±ry,,rµWௗ=4íNtrDµKr≥[−r ≥−±[±Z±Q±W]UrM:hFr±Ã¤L±K±µUrsNarµWௗ=4íNtRrpD −r
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