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-BCDEFGCHI ,?JGKELGL

/MGLGB>NK LBCDEOP LNQ RPL JSJGFEL

LBTDEFJFU JM IVV>

"BIWMCU JG> X?LXCHQ JSJGFEL

"BIWMCU JG> XMHLMWLXCHQ JSJGFEL

"LBIJGLJF -BCDEOP JG>P !N>V>YCJGK

,?JGKELGL LPLNLBIJGLJFU J?EZQV[P

JGL ?N>V>YCJGCHI J?JGKELGL

\LJCHK X>EK !N>V>YCJGCH>S ,?JGKELG>U

9 -B]CGMHG>PCHK

.79?7CPE7J;
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MWFYMTU GF ]BFJCEQGFGL G>? X?LXCH>S HLC G>? XMHLMWLXCH>S J?JGKELG>U

LBTDEFJFU
MHGMVMTU NBIWMCU JG> X?LXCHQ HLC XMHLMWLXCHQ JSJGFEL
MHGMVMTU EMGLGB>NRU LNQ G> RPL LBCDEFGCHQ JSJGFEL JG> IVV>
LPL^RBMCU GF ]BFJCEQGFGL MPQU J?PQV>? ]LBLHGKB[P
LPL^RBMCU GL NC> YP[JGI JSP>VL ]LBLHGKB[P

NMBCYBI^MCU GF ZLJCHK X>EK G[P ?N>V>YCJGCHOP J?JGFEIG[P

/GPCD? GDH @7R;L;:DHS

_GLP >V>HVFBOJMCU G> HM^IVLC> L?GQ DL EN>BMTU PL`

,G> *M^IVLC> L?GQ DL XOJ>?EM GCU ZLJCHRU LB]RU GFU X>EKU HLC VMCG>?BYTLU G[P

?N>V>YCJGCHOP J?JGFEIG[Pa

-B]CHI DL LPL^MBD>SEM JGFP RPP>CL G[P LBCDEFGCHOP J?JGFEIG[Pa (L

NMBCYBIb>?EM GL LBCDEFGCHI J?JGKELGL N>? ]BFJCE>N>C>SPGLC JG>?U ?N>V>YCJGRU

cX?LXCHQ HLC XMHLMWLXCHQd HLC DL MWFYKJ>?EM GF ]BFJCEQGFGI G>?Ua

,GF J?PR]MCL DL NMBCYBIb>?EM NOU EN>B>SEM PL EMGLGBRb>?EM LBCDE>SU LNQ

>N>C>XKN>GM LNQ GL J?JGKELGL L?GI JM >N>C>XKN>GM IVV>e HLDOU HLC G>P GBQN>

MHGRVMJFU G[P NBIWM[P JG> X?LXCHQ HLC G> XMHLMWLXCHQ JSJGFELa

&NCNVR>Pe DL LPL^MBD>SEM JG>?U GBQN>?U EM G>?U >N>T>?U EN>B>SEM PL

NLBLJGKJ>?EM LBCDE>SU JM RPL ?N>V>YCJGCHQ JSJGFELa

-HQEFe DL LPL^MBD>SEM JGL J?JGKELGL N>? ]BFJCE>N>C>SPGLC JGL ?N>V>YCJGCHI

J?JGKELGL YCL GFP LPLNLBIJGLJF J?EZQV[P cEF LBCDEFGCHOP ]LBLHGKB[Pde JGF

]BFJCEQGFGI G>?U HLC DL NMBCYBIb>?EM GL NC> YP[JGI LNQ L?GIa

0RV>Ue DL LPL^MBD>SEM JGF X>EK G[P ?N>V>YCJGCHOP J?JGFEIG[Pe HLDOU HLC JG>P

GBQN> XCLHTPFJFU HLC MNMWMBYLJTLU GFU NVFB>^>BTLU ERJL JGL ?N>V>YCJGCHI

J?JGKELGLa

TUT &9?VENG?@O /H>GFE;G;

fPL LBCDEFGCHQ JSJGFEL LN>GMVMTGLC LNQ RPL JSP>V> bF^T[P HLC HLPQPMU MHGRVMJFU

G[P NBIWM[P LPIEMJL JG>?U LBCDE>SU EM ZIJF GL bF^TL L?GIa

\IJF cghijd MPQU LBCDEFGCH>S J?JGKELG>U MTPLC RPLU LBCDEQU g > >N>T>U

]LBLHGFBTkMC G> JSJGFELa 0> NVKD>U G[P XCL^>BMGCHOP bF^T[P G>? J?JGKELG>U MTPLC

ga 0L NC> J?]PI ]BFJCE>N>C>SEMPL J?JGKELGL MTPLC G> XMHLXCHQ cEM ZIJF G> :8d G>

>N>T> ]BFJCE>N>C>SEM JGFP HLDFEMBCPK k[Ke G> X?LXCHQ cEM ZIJF G> =d HLC G>

XMHLMWLXCHQ cEM ZIJF G> :7da

+ YPOJF G>? X?LXCH>S J?JGKELG>U MTPLC CXCLTGMBL ]BKJCEF JGFP HLGLPQFJF G[P

LB]OP VMCG>?BYTLU G[P ?N>V>YCJGCHOP J?JGFEIG[P XCQGC F NLBIJGLJF GFU

NVFB>^>BTLU HLC >C NBIWMCU JG>?U ?N>V>YCJGRU YTP>PGLC JG> X?LXCHQ JSJGFEL

LBTDEFJFUa 0> XMHLMWLXCHQ JSJGFEL LNQ GFP IVVF R]MC G> NVM>PRHGFEL QGC G> NVKD>U

G[P bF^T[P MPQU LBCDE>S JG> XMHLMWLXCHQ JSJGFEL MTPLC N>VS ECHBQGMB> LNQ G>

NVKD>U G[P bF^T[P G>? TXC>? LBCDE>S JG> X?LXCHQ JSJGFEL MPO ?NIB]MC RPLU

MSH>V>U GBQN>U EMGLGB>NKU G[P LBCDEOP LNQ G> RPL JSJGFEL JG> IVV> HLC

LPGTJGB>^La fGJCe JG>?U ?N>V>YCJGRU J?]PIe LPGT PL ]BFJCE>N>C>SEM GF X?LXCHK

NLBIJGLJF MPQU LBCDE>S ]BFJCE>N>C>SEM GF XMHLMWLXCHK NLBIJGLJF G>?a

,G>P NTPLHL :a: ^LTP>PGLC GL bF^TL GL >N>TL ]BFJCE>N>C>SPGLC JM HIDM RPL LNQ GL

J?JGKELGL L?GIa
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0L bF^TL oe 4e pe qe re s ]BFJCE>N>C>SPGLC JG> XMHLMWLXCHQ JSJGFEL YCL PL

MH^BIJ>?P G>?U LBCDE>SU ::e :=e :;e :le :me YCL G>?U >N>T>?U XMP ?NIB]>?P

LPGTJG>C]L bF^TL JG> XMHLXCHQ JSJGFELa + YMPCHK E>B^K NLBIJGLJFU MPQU LBCDE>S

) JM RPL LBCDEFGCHQ JSJGFEL MTPLC F LHQV>?DFA

(NOP P QP P R NP S T P S T Q P S TP SUV3 UV5 3 W UV3 UV5 3 3 W WS UV3 UV5

#C LBCDE>T h e h e aaa h e h LN>GMV>SP GL bF^TL G>? LBCDE>S HLC XM EN>B>SP PL MTPLC

EMYLVSGMB>C LNQ GF ZIJF ga

fPLU LBCDEQU EN>BMT PL MH^BLJGMT JM XCL^>BMGCHI LBCDEFGCHI J?JGKELGLa fGJCe MTPLC

X?PLGQ PL MNCZMZLCOJMC HLPMTU QGC > TXC>U LBCDEQU c=< JG> XMHLXCHQ JSJGFELd

MH^BIkMGLC JGL J?JGKELGL N>? LPL^RBDFHLP QN[U ^LTPMGLC JGF J?PR]MCLa

8 : t9= t9:

c=<d u =v:8 w <v:8

c=<d u :v:7 w :=v:7 u c:pd

c=<d u :v= w :v= w :v= w 8v= w 8v= u c:::88d

:8
: 8

:8
: 8

:7

:8
l ; = : 8

=

-PGTJGB>^Le F TXCL LH>V>?DTL bF^T[P EN>BMT PL J?EZ>VTkMC XCL^>BMGCH>SU LBCDE>SU

JM XCL^>BMGCHI J?JGKELGLe YCL NLBIXMCYELe

c::d u :v:7 w :v:7 u :7 w : u c:nd
c::d u :v:8 w :v:8 u c::d

c::d u :v= w :v= u = w : u c;d

:7
: 8

:8

:8
: 8

:8

=
: 8

:8

,GF J?PR]MCL DL LPL^MBD>SEM JM EMGLGB>NRU HLC NBIWMCU EQP> LHRBLC[P cQ]C

HVLJELGCHOPd LBCDEOPa

,GFP NLBIYBL^> L?GK DL LPL^MBDxSEM JGCU XCLXCHLJTMU EMGLGB>NKU MPQU LBCDE>S

LNQ RPL JSJGFEL LBTDEFJFU JM HIN>C> IVV>a "C> J?YHMHBCERPLe DL NLB>?JCIJ>?EM

GCU XCLXCHLJTMU EMGLGB>NKU LBCDEOP LNQ cLd G> X?LXCHQ K G> XMHLMWLXCHQ JG>

XMHLXCHQe cZd G> XMHLXCHQ JG> X?LXCHQ K XMHLMWLXCHQ HLC cYd G> X?LXCHQ JG>

XMHLMWLXCHQ HLC LPGTJGB>^La

TUZ #7G;G9DKF ;9?VEMJ ;KP AJ;
>X>GNE; ;9:VEN>NB >7 OLLD

$( )*+$+,-./ $.0 12$13%0 / 1*%$*4$13%0 5* 1*%$13%0
%CL PL EMGLGBRb>?EM RPLP LBCDEQ LNQ G> X?LXCHQ K G> XMWLMWLXCHQ JG> XMHLXCHQ

JSJGFEL LBTDEFJFU ?N>V>YTk>?EM GFP GCEK GFU NLBIJGLJFU

P S T P S T Q P S TP SUV3
UV3

UV5
UV5

3
3

W
W

QN>? EM g J?EZ>VTk>?EM GF ZIJF G>? J?JGKELG>Ue F >N>TL MTPLC G> = K G> :7a %CL

NLBIXMCYELe YCL PL EMGLGBRb>?EM G>P LBCDEQ c::88:d JG> XMHLXCHQ JSJGFELe

?N>V>YTk>?EM GFP GCEK GFU NLBIJGLJFU

=

:v= w:v= w8v= w8v= w:v= u:7w<w:u=ml ; = : 8

6( )*+$+,-./ $.0 +- 1*%$13%0 5+- 12$13%0 / +- 1*%$*4$13%0

%CL PL EMGLGBRb>?EM G> LHRBLC> ERB>U G>? LBCDE>Se G> XCLCB>SEM EM GF ZIJF G>?

J?JGKELG>U c= K :7d HLC NLTBP>?EM RPL ?NQV>CN> c!d HLC RPL NFVTH> c"da 0> NFVTH>

XCLCBMTGLC HLC NIVC EM Gx g c= K :7d HLC NLTBP>?EM RPL PR> NFVTH> " HLC ?NQV>CN> !a +

XCLXCHLJTL L?GK MNLPLVLEZIPMGLC ER]BC G> NFVTH> " PL YTPMC 8a + kFG>SEMPF

LPLNLBIJGLJF MTPLC GL ?NQV>CNL c!de EM GFP LPGTJGB>^F JMCBI LNQ MHMTPF N>? GL

ZBKHLEMa

%CL NLBIXMCYELe JG> ,]KEL :a: ^LTPMGLC F XCLXCHLJTL EMGLGB>NKU G>? LBCDE>S =<

JG> X?LXCHQ HLC G> XMHLMWLXCHQ JSJGFEL LPGTJG>C]La #C LPLNLBLJGIJMCU G>?

XMHLXCH>S LBCDE>S =< JGL XS> J?JGKELGL MTPLC c:::88d HLC c:pd a= :7

78/9$ '(' 0H@;@XAYK @AB ;XDZLAF O5[R J@A CB;CDE\

E;D @A CHE;HI;CDE\ JFJ@=L; ;X?ZL=J=M

3W

:( )*+$+,-./ $.0 12$13%0 5* 1*%$*4$13%0 %$3 $#+"5+,-;$
!NIB]>?P XS> GBQN>C YCL PL EMGLGBRb>?EM RPLP LBCDEQ LNQ G> X?LXCHQ JG>

XMHLMWLXCHQ JSJGFEL LBTDEFJFU HLC LPGTJGB>^La
# NBOG>U GBQN>U MTPLC PL ]BFJCE>N>CKJ>?EM [U MPXCIEMJ> G> XMHLXCHQ JSJGFELa

,G>P GBQN> L?GQ EMGLGBRN>?EM LNQ G> RPL JSJGFEL JG> XMHLXCHQ HLC JGF J?PR]MCL

LNQ G> XMHLXCHQ JG> IVV> QN[U NMBCYBIbLEM NB>FY>?ERP[Ua ,G> XMSGMB> GBQN>e

28 2

140 2

70 2

1 3 2

1 1 2

1 0

28 16

112 16

01(28)10=(11100)2 (28)10=(1C)16

EMGLGBRN>?EM LNM?DMTLU LNQ G> RPL JSJGFEL JG> IVV>a #C XS> L?G>T GBQN>C

NMBCYBI^>PGLC JGF J?PR]MCLa

%CL PL EMGLGBRb>?EM G> XMHLMWLXCHQ LBCDEQ 7& JG> X?LXCHQ JSJGFEL EN>B>SEM PL

G>P EMGLGBRb>?EM NBOGL JG> XMHLXCHQ LBCDEQ
7v:7 w :lv:7 u c::8d

0H@;@XAYK L]J^ @AB CHE;CDEAF

: 8
:8

!"#$ %&' ()'*"+,-'& #'%,"+."("-'/*01

:n:7
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,GF J?PR]MCL EMGLGBRN>?EM G> XMHLXCHQ LBCDEQ JG>P LPGTJG>C]> X?LXCHQ LBCDEQ QN[U

^LTPMGLC JG> ,]KEL :a=a

78/9$ '(< 0H@;@XAYK @AB ;XDZLAF O33WR J@A CB;CDE\ JFJ@=L; ;X?ZL=J=M3W

&N>ERP[Ue F X?LXCHK NLBIJGLJF G>? LBCDE>S c7&d MTPLC F c::8:::8d a:7 =

-PGTJGB>^Le YCL GF XMHLMWLXCHK NLBIJGLJF G>? LBCDE>S c::8:::8d ZBTJH>?EM

NBOGL GF XMHLXCHK LPLNLBIJGLJF N>? MTPLC

=

= w= w= w= w= u::87 m ; = :

,GF J?PR]MCL F EMGLGB>NK JG> XMHLMWLXCHQ JSJGFEL DL XOJMC c7&d a:7

78/9$ '(= 0H@;@XAYK @AB ;XDZLAF O33WR J@A CHE;HI;CDE\ JFJ@=L; ;X?ZL=J=M3W

1YHBZH?;M LH@;@XAYK

+ LNM?DMTLU EMGLGB>NK LBCDEOP LNQ G> X?LXCHQ JG> XMHLMWLXCHQ JSJGFEL HLC

LPGTJGB>^L JGFBTkMGLC JG> YMY>PQU QGC :7u=le MN>ERP[U RPL bF^T> JG> XMHLMWLXCHQ

JSJGFEL LPGCJG>C]MT JM GRJJMBL LHBCZOU bF^TL JG> X?LXCHQ JSJGFELa /M ZIJF GFP

NLBLGKBFJF L?GK EN>B>SEM PL LH>V>?DKJ>?EM GF XCLXCHLJTL N>? NMBCYBI^>?EM

JGF J?PR]MCLa

%CL GFP LNM?DMTLU EMGLGB>NK MPQU XMHLMWLXCH>S LBCDE>S JG> X?LXCHQ JSJGFEL

LPGCHLDCJG>SEM HIDM bF^T> G>? LBCDE>S EM RPL GMGBLbK^C> X?LXCHQ LBCDEQ JSE^[PL

EM G>P NTPLHL :a=a
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8:88

8:8:

8::8

8:::

:888

:88:

:8:8

:8::

::88

::8:

:::8

::::

!"#$%$& '(< 1_@DJ@AD`?; CHE;HI;CDEa_ E;D CB;CDEa_ <=>?^_

/N>BMT HLPMTU PL NLBLGFBKJMC QGC > X?LXCHQU LBCDEQU cNa]a ::88d MTPLC F RH^BLJF

G>? XMHLMWLXCH>S bF^T>? JG> X?LXCHQ JSJGFEL cNa]a pda fGJCe YCL NLBIXMCYELe >

XMHLMWLXCHQU LBCDEQU nns LPGCJG>C]MT JG> X?LXCHQ LBCDEQ 8::: 8::: :::: QN[U

^LTPMGLC JGF J?PR]MCLa

\
]TTT

\
]TTT

^
TTTT

-PGTJGB>^Le YCL PL EMGLGBRb>?EM RPLP LBCDEQ LNQ G> X?LXCHQ JSJGFEL JG>

XMHLMWLXCHQe ][BTk>?EM GL bF^TL G>? JM GMGBIXMU NB>JDRG>PGLUe LP ]BMCLJGMTe

EFXMPCHI JGFP LB]K HLC LPGCHLDCJG>SEM HIDM GMGBIXL EM G> LPGTJG>C]> XMHLMWLXCHQ

bF^T>a fGJCe > X?LXCHQU LBCDEQU : :8:8 ::8: LPGCJG>C]MT JG> XMHLMWLXCHQ LBCDEQ

:oqe QN[U ^LTPMGLC JGF J?PR]MCL cEM NVIYCL YBIEELGL ^LTP>PGLC GL EFXMPCHI N>?

NB>JDRJLEM JGFP LB]K 9LBCJGMBI9 G>? LBCDE>S NB>HMCERP>? PL J?ENVFB[D>SP

GMGBIXMU bF^T[Pda

110 2

2
2

2
2

550
271

131
6

2
2

1
0 3

1
1 0

1

(110)10=(1101110)2
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TT]T
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TUa .9OY7?B >GD WH;W?@P >X>GNE;

,GFP NLBIYBL^> L?GK DL NMBCYBIb>?EM G>P GBQN> MHGRVMJFU G[P GMJJIB[P

ZLJCHOP NBIWM[P cNBQJDMJFe L^LTBMJFe N>VVLNVLJCLJEQU HLC XCLTBMJFd JG> X?LXCHQ

JSJGFELa

0> PL YP[BTk>?EM G>P GBQN> MHGRVMJFU G[P NBIWM[P JG> X?LXCHQ JSJGFELe DL ELU

Z>FDKJMC PL HLGLVIZ>?EM G>P GBQN> EM G>P >N>T> NBLYELG>N>CMTGLC F MHGRVMJF G[P

NBIWM[P JGL ?N>V>YCJGCHI J?JGKELGLa

TUaUT .9P>V7>N

,GFP NBQJDMJF WMHCPIEM LNQ XMWCI c]LEFVQGMBFU GIWFU bF^TLd HLC NB>JDRG>?EM GL

LPGTJG>C]L bF^TL G[P LBCDEOPa *IDM ^>BI N>? NB>HSNGMC HBLG>SEMP> G>

NB>JDRG>?EM JGL LERJ[U ?bFVQGMBFU GIWFU bF^TLa
%CL GFP HLGLPQFJF GFU MHGRVMJFU GFU NBQJDMJFU JG> X?LXCHQ JSJGFEL DL ELU

Z>FDKJMC > NTPLHLU :a;e N>? XTPMC YCL GL X?PLGI kMSYF G[P NB>JDMGR[P bF^T[P che gd

HLC G>? HBLG>?ERP>? cy d e G> LN>GRVMJEL cid HLC G> HBLG>SEMP> NB>U GFP MNQEMPF

ZLDETXL cy da

z{

x|}

!"#$%$& '(= -?_;E;M ;b=ZH?;M @=M YX\JZHJ=M CFA <=>?^_ E;D @AB EX;@ABL]_AB

,G> ,]KEL :al ^LTPMGLC F XCLXCHLJTL NBQJDMJFU G[P LBCDEOP c:::8d HLC c:8:8d N>?

XTPMC LN>GRVMJEL c::888d a + LPGTJG>C]F NBQJDMJF JG> XMHLXCHQ JSJGFEL XTPMC

:lw:8u=l N>? MNLVFDMSMC G> LN>GRVMJELa + XCLXCHLJTL GFU NBQJDMJFU

NLB>?JCIkMGLC LNQ GL XMWCI NB>U GL LBCJGMBI QN[U XMT]PMC F LBTDEFJF G[P ZFEIG[Pa

= =

=

a=0

b=0

c
in
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s=0

c
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=0

a=1

b=1
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in
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c
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=1

a=1

b=0

c
in
=1

s=0

c
out

=1

a=1

b=1

c
in
=1

s=1

c
out

=1

1 1 10
+ 1 0 10

0

11 1 0

+ 10 1 0
10 0 0

1 11 0
+ 1 0 1 0

0 0

1 1 1 0
+ 1 0 1 0

0 0 0

1 1 1 0
+ 1 0 1 0

11 0 0 0

c
in

=1

s=1

cout=0

1 o2 o3 o4 o5 o \KELGL

78/9$ '(> -X\JZHJ= J@A CB;CDE\ JFJ@=L;

,GFP L^LTBMJF WMHCPIEM MNTJFU LNQ XMWCI L^LCBOPGLU GL LPGTJG>C]L bF^TL G[P

LBCDEOPa ,M HIDM ZLDETXL XFEC>?BYMTGLC RPL XLPMCHQ cgx~~x�d bF^T>e G> >N>T>

NB>JGTDMGLC JG> bF^T> G>? L^LCBRGF GFU MNQEMPFU ZLDETXLUa # NTPLHLU :al XTPMC YCL

GL kMSYF G[P bF^T[P G>? L^LCBRGFe G>? L^LCBMGR>? HLC G>? XLPMCH>Se G> LN>GRVMJEL

HLC G> XLPMCHQ NB>U GFP MNQEMPF ZLDETXLa

TUaUZ &R;:97>N

!"#$%$& '(> -?_;E;M ;b=ZH?;M @=M ;>;?XHJ=M CFA <=>?^_ E;D @AB C;_HDEAF

/N>BMT HLPMTU PL XCLNCJGOJMC QGC F LNM?DMTLU EMGLGB>NK MTPLC N>VS NC> MSH>VF HLC

YBKY>BF LNQ QGC F EMGLGB>NK ]BFJCE>N>COPGLU G> XMHLXCHQ JSJGFELa
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%CL NLBIXMCYELe F XCLXCHLJTL L^LTBMJFU G[P LBCDEOP c::88d HLC c:8:8d ^LTPMGLC

JG> ,]KEL :ama
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78/9$ '(? 1>;?XHJ= J@A CB;CDE\ JFJ@=L;

+ LPGTJG>C]F L^LTBMJF JG> XMHLXCHQ JSJGFEL DL RXCPM :=9:8u= N>? MNLVFDMSMC G>

LN>GRVMJELa

TUaUa .DLL;KL;>?;>EPB

# N>VVLNVLJCLJEQU JG> X?LXCHQ JSJGFEL LBTDEFJFU YTPMGLCe QN[U HLC JG>

XMHLXCHQe EM XCLX>]CHRU NB>JDRJMCUa *IDM bF^T> G>? N>VVLNVL9JCLJGK

N>VVLNVLJCIkMGLC EM QVL GL bF^TL G>? N>VVLNVLJCLJGR>? HLC J]FELGTkMC RPL EMBCHQ

YCPQEMP>a *IDM EMBCHQ YCPQEMP> YBI^MGLC HIG[ LNQ G> NB>FY>SEMP> >VCJDFERP> HLGI

ETL DRJF NB>U GL LBCJGMBIa ,GF J?PR]MCLe NB>JDRG>?EM LPI XS> GL EMBCHI YCPQEMPLa

,G> ,]KEL :a7 ^LTPMGLC > X?LXCHQU N>VVLNVLJCLJEQU G[P LBCDEOP c:::8d HLC c::8d a

# N>VVLNVLJCLJEQU JG> XMHLXCHQ JSJGFEL DL RXCPM :lv7u<luc:8:8:88d a

= =

=
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+ XCLTBMJF JG> X?LXCHQ JSJGFEL NBLYELG>N>CMTGLC EM XCLX>]CHRU L^LCBRJMCU G>?

XCLCBRGF LNQ G> XCLCBMGR>a ,G> ,]KEL :an ^LTPMGLC F XCLXCHLJTL XCLTBMJFU G>? LBCDE>S

c::8::d EM G>P c:8:d N>? XTPMC NFVTH> c:8:d HLC ?NQV>CN> c:8d a + LPGTJG>C]F NBIWF

JG> XMHLXCHQ JSJGFEL c=n A md DL RXCPM NFVTH> m HLC ?NQV>CN> =a + XCLXCHLJTL MTPLC

LPIV>YF EM L?GK N>? LH>V>?D>SEM JG>?U XMHLXCH>SU LBCDE>SUa

= = = =
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+ MHGRVMJF G[P NBIWM[P JG> XMHLMWLXCHQ JSJGFEL MTPLC NC> N>VSNV>HF LNQ QGC JG>

X?LXCHQa # VQY>U N>? ELDLTP>?EM NBIWMCU JG> JSJGFEL L?GQ MTPLC QGC N>VVRU ^>BRU

]BFJCE>N>C>SEM G> XMHLMWLXCHQ JSJGFEL LPGT G>? X?LXCH>Se MNMCXK G> NVKD>U G[P

bF^T[P MPQU LBCDE>S MTPLC N>VS ECHBQGMB> LNQ QGC JG> X?LXCHQ JSJGFELa

TUkUT .9P>V7>N

+ NBQJDMJF JG> XMHLMWLXCHQ JSJGFEL YTPMGLC QN[U JG> XMHLXCHQe WMHCPOPGLU LNQ

GL XMWCI HLC NB>JDRG>PGLU LPI XS> GL bF^TLe J?P G> HBLG>SEMP> N>? NB>RH?bM LNQ

GFP NBQJDMJF G[P NB>FY>SEMP[P bF^T[P cLP ?NIB]MCda

%CL PL NB>JDRJ>?EM XS> bF^TL JG> XMHLMWLXCHQ JSJGFEL ?N>V>YTk>?EM GF XMHLXCHK

G>?U GCEK cLP HIN>C> LNQ L?GI MTPLC EMGLWS G>? �o� HLC G>? �s�de NB>JDRG>?EM GCU

XMHLXCHRU G>?U GCERUa -P G> LN>GRVMJEL MTPLC ECHBQGMB> G>? :7 G> NLBCJGIP>?EM EM G>

LPGTJG>C]> XMHLMWLXCHQ bF^T>a -P G> LN>GRVMJEL MTPLC EMYLVSGMB> K TJ> G>? :7e GQGM
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L^LCB>SEM G> :7e HLC G> ?NQV>CN> MTPLC G> LN>GRVMJEL HLC R]>?EM HBLG>SEMP> :a

fGJCe F NBQJDMJF 6 w 6 XTPMC LN>GRVMJEL c:<d MN>ERP[U R]>?EM LN>GRVMJEL = HLC

HBLG>SEMP> :a ,G> ,]KEL :a< ^LTPMGLC F XCLXCHLJTL NBQJDMJFU G[P LBCDEOP c:oq6d

HLC c=8:qd a

:8

:7

:7

78/9$ '(B -X\JZHJ= J@A CHE;HI;CDE\ JFJ@=L;

+ LPGTJG>C]F NBIWF JG> XMHLXCHQ JSJGFEL c7<n; w <==:d XTPMC :m86l u c;os7d N>?

MNLVFDMSMC G> LN>GRVMJELa

:7

TUkUZ &R;:97>N

+ L^LTBMJF JG> XMHLMWLXCHQ JSJGFEL YTPMGLC QN[U JG> XMHLXCHQe WMHCPOPGLU LNQ GL

XMWCI HLC L^LCBOPGLU G> bF^T> G>? L^LCBRGF LNQ G> bF^T> G>? L^LCBMGR>?a -P

?NIB]MC XLPMCHQ LNQ NB>FY>SEMPF ZLDETXLe NB>JGTDMGLC JG> bF^T> G>? L^LCBRGFa

,GFP NMBTNG[JF N>? G> bF^T> G>? L^LCBRGF MTPLC EMYLVSGMB> LNQ G> bF^T> G>?

L^LCBMGR>?e XM XLPMCkQELJGM LNQ GFP MNQEMPF ZLDETXL :8 QN[U JG> XMHLXCHQ

JSJGFEL LBTDEFJFUe LVVI :7 cN>? MTPLC F ZIJF G>? J?JGKELG>Uda

78/9$ '(C 1>;?XHJ= J@A CHE;HI;CDE\ JFJ@=L;

%CL NLBIXMCYELe F XCLXCHLJTL GFU L^LTBMJFU G[P LBCDEOP cl::nnd u co8q6d HLC

c<n;;d uc==:qd N>? XTPMC LN>GRVMJEL c;=llld u cnr4pd ^LTPMGLC JG> ,]KEL :a6a

:8 :7

:8 :7 :8 :7

TUl .;9O>G;>N &9?VEMJ >GDJ +KDLDI?>GF

_N[U YP[BTk>?EMe >C NVFB>^>BTMU LN>DFHMS>PGLC JGF EPKEF G>? ?N>V>YCJGKa +

EPKEF G>? ?N>V>YCJGK MTPLC >BYLP[ERPF JM VRWMCU c>EIXMU X?LXCHOP bF^T[Pda /CL

VRWF MTPLC ECL >EIXL X?LXCHOP bF^T[P cJ?PKD[U < K :7 X?LXCHI bF^TLda

,GFP NLBIYBL^> L?GK DL LJ]>VFD>SEM EM G>P GBQN> EM G>P >N>T> LN>DFHMS>PGLC >C

LBCDE>T JGF EPKEF G>? ?N>V>YCJGKa -NQ QJL R]>?EM LPL^RBMC ER]BC GOBLe

YP[BTk>?EM QGC JG>P ?N>V>YCJGK ]BFJCE>N>CMTGLC F X?LXCHK LPLNLBIJGLJF G[P

LBCDEOPa -?GQ N>? ERPMC PL J?kFGFDMT MTPLCA

%CL PL NLBLJGKJ>?EM JM X?LXCHK E>B^K DMGCH>SU HLC LBPFGCH>SU LBCDE>SU

]BFJCE>N>C>SEM G> LBCJGMBQGMB> bF^T> GFU VRWFU ctxi} iz�{z�zyh{} gz}da -P G> bF^T>

L?GQ MTPLC 8e GQGM > LBCDEQU MTPLC DMGCHQUe XCL^>BMGCHI MTPLC LBPFGCHQUa

%CL PL NLBLJGKJ>?EM RPL DMGCHQ LBCDEQe ]BFJCE>N>C>SEM G> LBCJGMBQGMB> X?LXCHQ

bF^T> YCL G> NBQJFE> c8d HLC GL ?NQV>CNL bF^TL GL ]BFJCE>N>C>SEM YCL PL

H[XCH>N>CKJ>?EM G> ERGB> G>? LBCDE>Sa

fGJC YCL NLBIXMCYELe ]BFJCE>N>COPGLU < X?LXCHI bF^TL cQVL YCL G> LHRBLC> ERB>U

G>? LBCDE>Sd > LBCDEQU cw:<d MTPLC c888:88:8d a

!NIB]>?P GBMCU GBQN>C YCL PL H[XCH>N>CKJ>?EM RPLP LBPFGCHQ LBCDEQA

YaM Y;X?J@;_@;D AD ZH@DEA? E;D YaM AD

;X_=@DEA? ;XDZLA?c

!$,D5+$5E $,#E+3%F# $,3G9F#

:8 =

F NLBIJGLJF NB>JKE>? ERGB>?

F NLBIJGLJF J?ENVFBOELG>U [U NB>U :

F NLBIJGLJF J?ENVFBOELG>U [U NB>U =

,GF J?PR]MCL DL LPL^MBD>SEM J?P>NGCHI JGCU NLBLJGIJMCU L?GRUa

,GFP NLBIJGLJF NB>JKE>? ERGB>?e ]BFJCE>N>C>SEM G> LBCJGMBQGMB> bF^T> JLP

RPXMCWF G>? NB>JKE>?e HLC GL ?NQV>CNL bF^TL YCL G> ERGB> G>? LBCDE>Sa

%CL NLBIXMCYELe LP ]BFJCE>N>C>SEM >HGO X?LXCHI bF^TL YCL GFP NLBIJGLJF G[P

LBCDEOP cQVL YCL G> LHRBLC> ERB>U G>? LBCDE>Sd HLC DRV>?EM PL NLBLJGKJ>?EM G>P

LBCDEQ 9:< EM GFP NLBIJGLJF ERGB>?e DL MBYLJG>SEM [U MWKUa \BTJH>?EM GFP

NLBIJGLJF G>? LBCDE>S :< EM >HGO X?LXCHI bF^TL c888:88:8da ,GF J?PR]MCL

LPGCJGBR^>?EM G> NBOG> bF^T>e NB>HMCERP>? PL XMTW>?EM QGC > LBCDEQU MTPLC

!$,D5+$5E !,-5/9-2 )H+,-2
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LBPFGCHQUa fGJC F kFG>SEMPF NLBIJGLJF MTPLC F :88:88:8a

,GFP NLBIJGLJF J?ENVFBOELG>U [U NB>U :e ZBTJH>?EM GFP LPGTJG>C]F X?LXCHK

NLBIJGLJF G>? DMGCH>S LBCDE>S HLC LPGCJGBR^>?EM QVL GL bF^TL G>?a

%CL NLBIXMCYEL YCL PL NLBLJGKJ>?EM G>P LBCDEQ 9:< EM NLBIJGLJF

J?ENVFBOELG>U [U NB>U :e WMHCPIEM LNQ GFP NLBIJGLJF G>? DMGCH>S LBCDE>S

888:88:8 HLC LPGCJGBR^>?EM GL bF^TL G>? YCL PL HLGLVKW>?EM JGFP NLBIJGLJF

:::8::8:a

,GFP NLBIJGLJF J?ENVFBOELG>U [U NB>U =e ]BFJCE>N>C>SEM G> DMGCHQ LBCDEQe

LPGCJGBR^>?EM QVL GL bF^TL G>? HLC JGF J?PR]MCL NB>JDRG>?EM ETL E>PIXLa

fGJCe YCL PL NLBLJGKJ>?EM G>P LBCDEQ 9:< EM NLBIJGLJF J?ENVFBOELG>U [U NB>U

=e WMHCPIEM LNQ GFP NLBIJGLJF G>? DMGCH>S LBCDE>S 888:88:8a -PGCJGBR^>PGLU GL

bF^TL ZBTJH>?EM GFP NLBIJGLJF :::8::8:a ,GF J?PR]MCLe NB>JDRG>PGLU G> :e

ZBTJH>?EM GFP NLBIJGLJF J?ENVFBOELG>U [U NB>U = N>? MTPLC F :::8:::8a

-WTkMC PL NLBLGFBKJMC HLPMTUe QGC HLC JG>?U GBMCU GBQN>?U NLBIJGLJFU G[P

LBPFGCHOP LBCDEOP N>? LPL^RBDFHLPe G> LBCJGMBQGMB> bF^T> G>? LBCDE>S XMT]PMC LP

> LBCDEQU MTPLC DMGCHQU K LBPFGCHQUa fGJCe LP G> bF^T> MTPLC �:�e EN>BMT HLPMTU PL

J?ENMBIPMC QGC > LBCDEQU MTPLC LBPFGCHQUa

!$,D5+$5E 729.IE,F9$+-& J& .,-& '

!$,D5+$5E 529.IE,F9$+-& J& .,-& <

TUm /H>GFE;G; ;J;K;9O>G;>NB >HEnPL8J >G;
HKDLDI?>G?@O >H>GFE;G;

%P[BTk>?EM QGCe YMPCHIe MHGQU LNQ LBCDE>SU EN>B>SEM PL LPLNLBLJGKJ>?EM JM RPLP

?N>V>YCJGK HLC JSEZ>VLe QN[U YBIEELGLe JFEMTL JGTWFU HLC LBCDEFGCHI bF^TLa #C

NVFB>^>BTMU L?GRU NLBCJGIP>PGLC JG>?U ?N>V>YCJGRU [U JSP>VL X?LXCHOP bF^T[Pa

fPL NBQZVFEL N>? NLB>?JCIJGFHM JGL NBOGL ]BQPCL GFU ME^IPCJFU G[P

?N>V>YCJGOP KGLP F LPGCJG>T]FJF G[P J?EZQV[P JM X?LXCHI bF^TLa 0L ]BQPCL MHMTPL

KGLP X?PLGQ JM RPLP ?N>V>YCJGK G> YBIEEL �&� PL J?EZ>VTkMGLC EM GFP LH>V>?DTL

X?LXCHOP bF^T[P 88:8 8:::e MPO JM RPLP IVV> ?N>V>YCJGK EM GFP TXCL LH>V>?DTL PL

LPGCJG>C]TkMGLC G> YBIEEL �-�a -P HLPMTU EMGR^MBM RPL LB]MT> HMCERP>? LNQ G>P RPLP

?N>V>YCJGK JG>P IVV>e G> YBIEEL �&� DL MHVLEZLPQGLP JG> XMSGMB> ?N>V>YCJGK [U

�-� EM GCU J?PRNMCMU N>? DL MT]M L?GQa

&E^LPTJGFHM F LPIYHF SNLBWFU ECLU H>CPI LN>XMHGKU LPGCJG>T]CJFU ]LBLHGKB[P JM

X?LXCHRU LH>V>?DTMUa /CL GRG>CL LPGCJG>T]CJF >P>EIkMGLC JSP>V> ]LBLHGKB[P

cy�h~hy}j~ ij}d HLC J?PKD[U HLD>BTkMGLC LNQ HIN>C> XCMDPK >BYLPCJEQ G?N>N>TFJFUa

fPL GRG>C> JSP>V> ]LBLHGKB[Pe YCL ECHB>�N>V>YCJGRU HLC JGLDE>SU MBYLJTLU MTPLC >

HOXCHLU o3p22 cotj~zyh{ 3}h{�h~� px�j �x~ 2{�x~th}zx{ 2{}j~y�h{�je -EMBCHLPCHQU

NBQG?N>U HOXCHLU YCL GFP LPGLVVLYK NVFB>^>BCOPda ,G>P HOXCHL o3p22e HIDM

]LBLHGKBLU LPLNLBTJGLGLC LNQ < X?LXCHI bF^TLa /M G>P HOXCHL L?GQ EN>B>SEM PL

NLBLJGKJ>?EM = u=m7 XCL^>BMGCHI JSEZ>VLa /N>B>SEM PL NLBLJGKJ>?EM GL

YBIEELGL G>? VLGCPCH>S LV^IZFG>?e GL LBCDEFGCHI bF^TLe GL JSEZ>VL JGTWFUe G[P

NBIWM[Pe HLC MCXCH>SU ]LBLHGKBMU c�e�e�e�e�e�de HVNa

fPL IVV> JSP>V> ]LBLHGKB[P MTPLC > XCM?B?ERP>U X?LXCHQU HOXCHLU XMHLXCHOP YCL

MNCH>CP[PTL crv}j{�j� 4z{h~� px�j� qjyzth� 2{}j~y�h{�j px�je r4pq2pda ,G>P

MNQEMP> NTPLHL XTP>?EM NLBLXMTYELGL J?EZQV[P JG>?U HOXCHMU o3p22 HLC r4pq2pa
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%CL GFP LPLNLBIJGLJF ]LBLHGKB[P N>? XMP NMBCVLEZIP>PGLC JG> VLGCPCHQ

LV^IZFG>e HIDM ]OBL R]MC DMJNTJMC RPL NBQG?N>e G> >N>T> LN>GMVMT MNRHGLJF G[P

NLBLNIP[ NB>GSN[Pa 0> NC> YP[JGQ NBQG?N> YCL GFP NLBIJGLJF G[P MVVFPCHOP HLC

VLGCPCHOP ]LBLHGKB[Pe MTPLC G> NBQG?N> 6=< G>? &VVFPCH>S #BYLPCJE>S 0?N>N>TFJFU

c&@#0 6=<da # HOXCHLU L?GQU LN>GMVMT ETL MNRHGLJF G>? HOXCHL o3p22 HLC

NMBCVLEZIPMC MHGQU G[P VLGCPCHOP HLC G>?U MVVFPCH>SU ]LBLHGKBMU HM^LVLT>?Ue

NMk>SUe G>P>SEMP>?Ue JFEMTL JGTWFUe HVNa

/M G>?U =m7 ]LBLHGKBMU N>? EN>B>SP PL LPLNLBLJGKJ>?P >C HOXCHMU o3p22 HLC

r4pq2p XMP MTPLC X?PLGQ PL NLBLJGLD>SP >C ]LBLHGKBMU QV[P G[P LV^LZKG[P cNa]a

MVVFPCHQe LJCLGCHIe YMBELPCHQe YLVVCHQda %CL G> VQY> L?GQ XFEC>?BYKDFHM RPL LHQEF

!"#$ %&' ()'*"+,-'& #'%,"+."("-'/*01
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JSP>V> ]LBLHGKB[P EM G> QP>EL a ,G> JSP>V> L?GQ ]BFJCE>N>C>SPGLC :7

X?LXCHI bF^TL YCL GFP LPLNLBIJGLJF HIDM bF^T>? cMTPLCe QN[U VREMe RPLU :79XCHQU

HOXCHLUda 0> NVKD>U G[P XCL^>BMGCHOP bF^T[P N>? EN>BMT PL NLBLJGKJMC > HOXCHLU

L?GQU MTPLC HLC = u7mm;7a &N>ERP[Ue G> JSP>V> L?GQ HLVSNGMC GCU LPIYHMU YCL

LPLNLBIJGLJF QV[P G[P ?NLB]QPG[P LV^IZFG[Pa

sdcbhtu

:7

3&/'%)/ &,Q)/ !"#$/ %&' ()'*"+,-'&/ *01 +."("-'/*'%01 /+/*$#&*01

TU\ 3;>?@F WDEF HKDLDI?>G?@DX
>H>GFE;GDB v &9C?G7@GDJ?@F

,GFP NLBIYBL^> L?GK DL NMBCYBIb>?EM J?P>NGCHI GF YMPCHK X>EK MPQU

?N>V>YCJGCH>S J?JGKELG>Ua ,G> *M^IVLC> ; DL NLB>?JCIJ>?EM NC> LPLV?GCHI GF

X>EK L?GKa

_N[U YP[BTk>?EMe RPL ?N>V>YCJGCHQ JSJGFEL MTPLC RPL JSJGFEL N>? LN>GMVMTGLC

LNQ ?VCHQ HLC V>YCJECHQ HLC G> >N>T> MNMWMBYIkMGLC XMX>ERPLa /M G>P QB> ?VCHQ

LPL^MBQELJGM JGCU J?JHM?RU HLC EM G>P QB> V>YCJECHQ JGL NB>YBIEELGLe XFVLXK JM

ECL JMCBI MPG>VOP >C >N>TMU MHGMV>SPGLC LNQ G> ?N>V>YCJGCHQ JSJGFELa + YMPCHK X>EK

G>? ?VCH>S MPQU ?N>V>YCJGCH>S J?JGKELG>U ^LTPMGLC JG> ,]KEL :a:8a

78/9$ '('K .H_DEK CALK BYAbAlDJ@DEAF JBJ@KL;@AM

,SE^[PL EM G> ,]KEL :a:8e RPL ?N>V>YCJGCHQ JSJGFEL LN>GMVMTGLC LNQA

9-#D1*& *3501-2 EM GCU >N>TMU EN>B>SEM PL MCJIY>?EM XMX>ERPL JG>P

?N>V>YCJGK cNa]a NVFHGB>VQYC>da

9-#D1*& *401-2

L*#+,3%/ )-#D1$ M.*4*,:$5"$& NL)MO

%P,3$ 9#/9E
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EM GCU >N>TMU G> ?N>V>YCJGCHQ JSJGFEL ME^LPTkMC GL

LN>GMVRJELGL GFU MNMWMBYLJTLU cNa]a >DQPFe MHG?N[GKUda

F >N>TL MNMWMBYIkMGLC GL XMX>ERPLa

JGFP >N>TL LN>DFHMS>PGLC NB>J[BCPI XMX>ERPLa

JGCU >N>TMU LN>DFHMS>PGLC XMX>ERPL QN>? DL

NLBLEMTP>?P HLC EMGI GF VKWF GFU VMCG>?BYTLU G>? ?N>V>YCJGCH>S J?JGKELG>Ua

e EM G>?U >N>T>?U MNCH>CP[P>SP EMGLWS G>?U >C NLBLNIP[

E>PIXMUa

,GF J?PR]MCL NMBCYBI^>?EM GF X>EK HLC GF VMCG>?BYTL G[P E>PIX[P L?GOPa

L*#+,3%/ )-#D1$ M.*4*,:$5"$&

+ *MPGBCHK />PIXL &NMWMBYLJTLU c*/&d MNMWMBYIkMGLC XMX>ERPLa + MNMWMBYLJTL

G[P XMX>ERP[P YTPMGLC JM ECL JMCBI LNQ ZKELGLe HIDM RPL LNQ GL >N>TL >P>EIkMGLC

MPG>VKa #C MPG>VRU N>? MHGMV>SPGLC LNQ GFP */& MTPLC a

/CL MPG>VK JM YVOJJL EF]LPKU MTPLC ECL JMCBI LNQ X?LXCHI bF^TL QN>? MTPLC

H[XCH>N>CFERP> G> MTX>U GFU MPG>VKUa #C MPG>VRU GFU YVOJJLU EF]LPKU MTPLC

LN>DFHM?ERPMU JGFP HSBCL EPKEFe LNQ QN>? GCU LPLHLVMT HLC GCU MHGMVMT F */&a

+ */& LN>GMVMTGLC LNQ GBTL GEKELGLA

H_@Ab]M JH lbaJJ; L=`;_KM

@=_ ;XDZL=@DEK E;D bAlDEK LA_mC;

@= LA_mC; Hb]l`AB

@ABM E;@;`^X=@]M

c-~z}�tj}zy h{� �x�zy �{z}e o��de F >N>TL MHGMVMT

GCU LBCDEFGCHRU HLC V>YCHRU NBIWMCU

cyx{}~x� |{z}d F >N>TL J?PG>PTkMC GFP MHGRVMJF G[P MPG>VOP HLC

GFP MHGRVMJF G[P NBIWM[P JGFP LBCDEFGCHK HLC V>YCHK E>PIXL

c~j�zi}j~id >C >N>T>C ]BFJCEMS>?P [U ]OB>C LN>DKHM?JFU

XMX>ERP[P cHLGL][BFGRU XMX>ERP[Pd K XCM?DSPJM[P GFU EPKEFU cHLGL][BFGRU

XCM?DSPJM[Pd

LP,3$ )#/9E

,GFP HSBCL EPKEF ^?VIJJ>PGLC XMX>ERPL K MPG>VRU GCU >N>TMU DL MHGMVRJMC F */&a +

HSBCL EPKEF LN>GMVMTGLC LNQ VRWMCU EPKEFU ctjtx~� �x~�ide HIDM ECL LNQ GCU >N>TMU

LN>GMVMTGLC LNQ X?LXCHI bF^TLa *IDM DRJF R]MC ECL J?YHMHBCERPF XCMSD?PJF

ch��~jiida %CL PL XCLZIJ>?EM LNQ ECL DRJF EPKEFU K PL YBIb>?EM JM L?GK NBRNMC PL

YP[BTk>?EM GF XCMSD?PJK GFUa

+ HSBCL EPKEF MPQU ?N>V>YCJGCH>S J?JGKELG>U ][BTkMGLC JM XS> GEKELGLA JGF

EPKEF LNQ GFP >N>TL F */& EN>BMT PL XCLZIJMC EQP> HLC

JGF EPKEF JGFP >N>TL F */& EN>BMT HLC PL YBIbMC HLC PL XCLZIJMCa ,GF EPKEF L?GK

LPL^MBQELJGM EM G>P QB> EPKEF G?]LTLU NB>JNRVLJFU

a 0L NMBCM]QEMPL GFU EPKEFU �o� ]IP>PGLC QGLP JGLELGKJMC PL VMCG>?BYMT G>

?N>V>YCJGCHQ JSJGFELa

,GF EPKEF �o� F */& EN>BMT PL YBIbMC XMX>ERPL

a ,GFP MYYBL^Ke F */& EMGL^RBMC JM ECL DRJF EPKEFU RPL

XMX>ERP>a + EPKEF XR]MGLC GF XCMSD?PJF JGFP >N>TL DL YTPMC F MYYBL^K HLC GL

NMBCM]QEMPL N>? DL YBL^>SP JGF DRJF L?GKa
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,GFP LPIYP[JFe GL NMBCM]QEMPL ECLU DRJFU EMGL^RB>PGLC JGFP */&a + EPKEF XR]MGLC

GF XCMSD?PJF LNQ GFP >N>TL DL XCLZLJG>SP XMX>ERPL HLC MNCJGBR^MC GL NMBCM]QEMPL

GFU DRJFU L?GKUa

/M G>P QB> E>PIXMU MCJQX>? LPL^MBQELJGM JG> JSP>V> G[P J?JHM?OP K XCLGIWM[Pe

N>? MNCGBRN>?P GF EMGLGB>NK NVFB>^>BCOP cHMTEMP>e MCHQPLe K]>e �z�jx HaVNad JM

bF^CLHK LPLNLBIJGLJFe OJGM PL MCJL]DMT JG>P ?N>V>YCJGK cNa]a

da #C E>PIXMU MWQX>? EMGLGBRN>?P GFP NVFB>^>BTL LNQ bF^CLHK

LPLNLBIJGLJF JM HMTEMP>e K]> HaVN cNa]a da #C E>PIXMU N>?

]BFJCE>N>C>SPGLC YCL GFP MTJ>X> LVVI HLC YCL GFP RW>X> XMX>ERP[P >P>EIk>PGLC

E>PIXMU MCJQX>? HLC MWQX>? cNa]a da

,GCU E>PIXMU Z>FDFGCHKU EPKEFU LN>DFHMS>PGLC XMX>ERPL GL >N>TL DL NLBLEMTP>?P

HLC EMGI GF VKWF GFU VMCG>?BYTLU G>?a #C NC> YP[JGRU E>PIXMU Z>FDFGCHKU EPKEFU

MTPLC GL ELYPFGCHI HLC >NGCHI ERJL LN>DKHM?JFU cJHVFB>T XTJH>Ce XCJHRGMUe

ELYPFGCHRU GLCPTMUe >NGCH>T XTJH>Cda

fPLU XCIXB>E>U MTPLC ECL >EIXL LY[YOP N>? ]BFJCE>N>CMTGLC YCL GFP MNCH>CP[PTL

EMGLWS G[P E>PIX[P G>? ?N>V>YCJGKa

# XCIXB>E>U ][BTkMGLC VMCG>?BYCHI JM GBTL ERBFA c�h}h g|ide

ch��~jii g|id HLC G> cyx{}~x� g|ida

/RJ[ G>? EMGL^RB>PGLC GL XMX>ERPL N>? DRV>?EM PL

YBIb>?EM K PL XCLZIJ>?EM HIDM ^>BI cNa]a GL X?LXCHI bF^TL N>? J?PDRG>?P G>

NMBCM]QEMP> ECLU DRJFU EPKEFUe MPQU HLGL][BFGK GFU */&e K XMX>ERPL LNQ HIN>CL

IVVF E>PIXLda

/RJ[ G>? EMGL^RB>PGLC X?LXCHI bF^TL N>? J]FELGTk>?P GF

XCMSD?PJF ECLU DRJFU EPKEFU K GF XCMSD?PJF ECLU J?JHM?KU MCJQX>?9MWQX>?e XFVLXK

NB>JXC>BTk>?P N>S DL YBL^GMT K LNQ N>S DL XCLZLJGMT RPL XMX>ERP>a

/RJ[ G>? F */& NVFB>^>BMT GF EPKEF K GCU NMBC^MBMCLHRU

J?JHM?RU YCL GFP MPRBYMCL N>? NB>GTDMGLC PL HIPMC cNa]a PL XCLZIJMC K PL YBIbMC

XMX>ERPLda

-WTkMC PL JFEMC[DMT QGC HIDM ]B>PCHK JGCYEK EQP> XS> J?JHM?RU EN>B>SP PL

MNCH>CP[P>SP ERJ[ G>? XCLXBQE>?a -P HIN>CL JGCYEK MNCH>CP[PMT ERJ[ G>? XCLXBQE>?

F */& EM GF EPKEFe ECL E>PIXL MCJQX>? XM EN>BMT PL JGMTVMC XMX>ERPLe LVVI NBRNMC

PL NMBCERPMC PL >V>HVFB[DMT F MNCH>CP[PTL EMGLWS GFU */& HLC GFU HSBCLU EPKEFUa
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