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

!"!#$%%&'$%!()*&+!"!
,!-.!(./0.01!-.!2334

!"#$"%&%'(#
)#'

*&%++,%+-

&56107!'8.91!:;<.=!'.>?

@-86108AB7!@-86!+8C!@-86108AB!DE+E

!"#$%&'(&')*$#*)(&*%$(+),$&*"--"#.&$'$/)0(1

+/)0/"&1-/),%)*#01%)2)(13-"145*16')(/),%)-#-%,1(%()#)0%"-/)(/)/3-%)#4"%)31')7'1&#)
(/),5*"#8)9#(%)*#01%)-#-%,)#)0%"*1%,)(/4/"7)*1-%")/:0"/3%&/'-/)/,)'#&4"/)(/, )
%5-#";)'#&4"/)(/),%)/(1-#"1%,)/)1'*,51")/3-%)&13&%),1*/'*1%;)%<%(1/'(#;)31)/3)*#01%)
,1-/"%,;),%)&/'*16')=*#01%),1-/"%,>8

+/)%5-#"1?%),%)&#(1@1*%*16')2)-"%(5**16')(/),%)#4"%)31')7'1&#)(/),5*"#)31/&0"/)
A5/)3/)B%$%)*#'3-%")/'),%)#4"%)"/35,-%'-/)(/),%)&#(1@1*%*16')/,)'#&4"/)(/),%)#4"%)
#"1$1'%"1%;)/,)%5-#")(/),%)#4"%)#"1$1'%"1%)2)/,)'#&4"/)(/),%)/(1-#"1%,8)C%)#4"%)
"/35,-%'-/)-%&41D')3/"7),14"/&/'-/)"/0"#(5*1(%;)(13-"1451(%;)*#&5'1*%(%)%,)
0E4,1*#)2)-"%'3@#"&%(%)/')-D"&1'#3)31&1,%"/3)%),#3)/:0"/3%(#3)/')/3-%),1*/'*1%8

FG222



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

F)-#(#3)%A5/,,#3)A5/)3%4/')A5/),%)G/"(%(/"%)
"/G#,5*16')(/),%)1'@#"&%*16')'#)#*5""1"7)B%3-%)
A5/)3/%&#3)*%0%*/3)(/)"#&0/")5'%3)*5%'-%3)

4%""/"%38

2G222



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

!"#$%&

H0;B191!IJ10!&BAC!KALM 4

)C601-5>>8;C ,
@CN1O5. ,
P.61-1B19QA R
&B>AC>.!-.B!B8/01 R
&5-8.C>8A R
+8>.C>8A S
D8681!T./ S
&90A-.>8<8.C61U S

VW5X!.U!D<ABB6AB?Y F3
Z1C>.J61U FF
$/[.61U FF
P.CUA[.U FF
)C6.0NA= FF
@C>AJU5BA>8;C F2
H1B8<10N8U<1 F2
ZBAU.U F2
\A08A/B.U!-.!)CU6AC>8A F2
PX61-1U F2
].0.C>8A F^
H0190A<A0!.U!U8<5BA0 F^

]8U6108A!-.B!D<ABB6AB? F^
&J106.U!-.B!D<ABB6AB? F_

VW5X!.U!DO5.A?Y F4

H0190A<AC-1!>1C!D<ABB6AB? FR
+A!>50`A!-.!AJ0.C-8=A[. FR
H0.JA0A0U.!JA0A!5C!Ua1>?!>5B650AB FR
b80A0!>;-891 FR
b0A/A[1!8C>0.<.C6AB FR
*1!aAL!A0>a8`1U!N5.C6.U FR

@B!>A<8C1!.U!BA091c!<.[10!C1!80!U1B1 FR
D8C6Ad8U 23
+86.0AB.U 23
P.CUA[.U 22
H0.>.-.C>8A 2_
\A08A/B.U 2e
+1U!C1</0.U!-.!>BAU.U!U1Cc!6A</8XCc!`A08A/B.U!9B1/AB.U 24
#B1O5.U 2,
Z1<.C6A081U ^3
PX61-1!-.!@[.<JB1 ^3

].00A<8.C6AU ^F
+8/0.0QA!-.!ZBAU.U!L!(0A<.T10?U ^F
PfO58CA!\8065AB ^2

^G222



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

gPAC1U!A!BA!$/0Ah ^^
P1-8N8>AC-1!$/[.61U!\8`1U ^_
@B!P5C-1 ^_
#01TU.0!-.!ZBAU.U ^4
b8J1U!-.!#01TU.0!-.!ZBAU.U ^4
ZA6.910QAU!-.!ZBAU.!L!PX61-1U ^,
DO5.A?!L!.B!%A6;C ^R
(1>1!-.!6.>BA-1 ^S
i10?UJA>. _2
b8J1U!-.!i10?UJA>. _2
@`AB5AC-1!Z;-891 _^
D.C6.C>8AU!-.!@[.<JB1!JA0A!.`AB5A0c!8<J08<80c!8CUJ.>>81CA0!1!.dJB10A0 __
)CUJ.>610 _e
]16"K.LU _4

HA0U.0!-.!jP+!/AUA-1!.C!5CA!H8BA _S
D<ABB6AB?!>1C!@U68B1 e3
*1</0.'.ZBAU.kkC1</0.'.PX61-1 e3

)<J106A-10!-.!i8?8J.-8A ee
i8?8J.-8A ee
PX61-1U!-.!ZBAU.!`UE!PX61-1U!-.!)CU6AC>8A e,
HBAC68BBA!JA0A!C5.`1U!<X61-1U 42
&0>a8`1U!-.!.[.<JB1 4^
H0."-.J50A-10 4_
'.J50A-10 44
'.J50A-10!F33l!.C!D<ABB6AB? 4R
Z1C`.C>8;C!-.!C1</0.U ,^
Z1B.>>81C.U R_
Z1B.>>81C.U!m!D.6 Re
\AB10!-.!0.610C1!J10!-.N.>61 R4
Z1B.>>81C.U!m!<.CUA[.!nA--7 R,
@dJB10A-10 RS
Z1B.>>81C.U!m!$0-.0.-Z1BB.>681C SR
)C8>8AB8=A>8;C!-.!1/[.61U FF3
P.UUA9.bABBL FF2
b8<.H01N8B.0#01TU.0 FFe

P1610!-.!i10?NB1T FF,
i10?NB1T FF,
b.U6!'08`.C!'.`.B1J<.C6 FF,
DoC86 FFR
%.NA>6108C9!#01TU.0 FFS
%.NA>6108C9 FFS
+1U!<X61-1U!-.!6.U68C9!>1<8.C=AC!J10!n6.U6 F23
Z1CU.[17!H.CUA0!J08<.01!.C!BA!8C6.0NA=!Jp/B8>A F2F
@U605>650A!-.!B1U!6.U6 F2F
DoC86!b.U6!%5CC.0 F2^
Z1B.>>81C.U!m!<.CUA[.!n>1BB.>67 F^3
Z1CU.[17!@U!<fU!/A0A61!.U>08/80!>;-891!B8<J81 F^2
@dJBA8C8C9!b.<J10A0L!\A08A/B. F^2
Z1B.>>81C.U!m!<.CUA[.!nc F^e
Z1CU.[17!H01/A0!BAU!U865A>81C.U!BQ<86. F^S

_G222



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

P.CUA[.!naAB6 F_e
Z1CU.[1!m!@B!-.J50A-10!C1U!/08C-A!<fU!8CN10<A>8;C!A!BA!a10A!-.!8<JB.<.C6A0 F_4
Z1B.>>81C.U!m!<.CUA[.!n8C>B5-.U7 F_,
D.C-.0U Fe3
+1U!6.U6U!U1Cc!6A</8XCc!-1>5<.C6A>8;C FeS
Z1B.>>81C.U!m!<.CUA[.!nACLDA68UNL7 F4F
Z1<J1U.-!P.6a1- F42
+1U!6.U6U!A5<.C6AC!BA!>1CN8AC=A F4R
Z1B.>>81C.U!m!<.CUA[.!nU.B.>676a.CZ1BB.>67 F,3
Z1B.>>81C.U!m!<.CUA[.!nU.B.>67 F,F
Z1B.>>81C.U!m!<.CUA[.!nA678N&/U.C6H567 F,2
Z1B.>>81C.U!m!'8>681CA0L F,^
b0ACU>08J6 F,^
HA60;C!-.!'8U.q1!m!&-AJ6.0 FRR
PX61-1U!J08`A-1U FS3
#01TU.0!r.0f0O58>1 FS4
oUA0!.B!N5.C6.!-.!5C!<X61-1!JA0A!>0.A0!1601!<X61-1!JA0.>8-1 FSS
P.CUA[.!nU5/>BAUU%.UJ1CU8/8B86L 23F

+A!LAJA 23^

(56501 2F2
b0A86U 2F2
bT.A? 2F2
4_!/86U 2F2
$J.CZ01O5.6 2F2

Z1<1!>1C68C5A0 2F_
+8/01U 2F_
HAJ.0U!1!A06Q>5B1U 2F_
:05J1U!-.!oU5A081U 2Fe

Z1C>B5U8;C 2F4

#8/B8190ANQA 2F,

].00A<8.C6AU!5UA-AU!.C!.B!B8/01 22F

eG222



!"#$"%&%'(#)*#')+&%,,-%,. !"6,#$#)H0#")F,%')I%2J

'()*+,+-./+(-0*1"-2134

+B.9A!.B!23G@C.01E

4G222



!"#$"%&%'(#)*#')+&%,,-%,. K'-"#(5**16'

5"6(+#7%%$)"

D<ABB6AB?!.U!<5>a1!<fU!O5.!5C!B.C95A[.!-.!>1<J56A>8;CE

D<ABB6AB?!.U!5C1!-.!B1U!J01-5>61U!-.!5C!J01>.U1!-.!8C`.U689A>8;C!L!-.UA001BB1c!B8-.0A-1!J10!&BAC!
KALc!O5.!LA!BB.`A!<fU!-.!^3!Aq1U!60A6AC-1!-.!8C`.C6A0!BA!>1<J56A-10A!J.0U1CABE!!D<ABB6AB?c!A-.<fU!
-.!U.0!5C!B.C95A[.!-.!>1<J56A>8;C!<5L!J1-.01U1!L!`.0Uf68Bc!.U!5CA!8C6.0J0.6A>8;C!-.!>1<1!-./8.0AC!
568B8=A0U.!BAU!>1<J56A-10AU7!!+AU!>1<J56A-10AU!-./.0QAC!U.0!a.00A<8.C6AU!O5.!U80`AC!JA0A!
A<JB8N8>A0!.B!.UJQ0865!>0.A68`1!-.!BAU!J.0U1CAUE

D<ABB6AB?!C1!.U!BA!>5B<8CA>8;C!-.!.UA!`8U8;Cc!.U!U;B1!5C!JAU1E!D8!D<ABB6AB?!68.C.!5C!1/[.68`1!.C!U8!
<8U<1c!.U.!.U!.B!-.!U.0`80!-.!a.00A<8.C6A!JA0A!>0.A0!.B!J01-5>61!O5.!`5.B`A!1/U1B.61!AB!<8U<1!
D<ABB6AB?E

+A<.C6A/B.<.C6.!BAU!8-.AU!-.60fU!-.!D<ABB6AB?!C1!U1C!BAU!<fU!.d6.C-8-AU!.C!.B!<5C-1!-.!BA!
8CN10<f68>Ac!L!A5CO5.!<5>aAU!8CC1`A>81C.U!-.B!J01L.>61!BB.9A01C!A!C5.U601U!-QAUc!.U6AU!BB.9A01C!
-.UJ1[A-AU!-.!B1!N5C-A<.C6AB!L!U;B1!U.!>1J8;!BA!>AU>A0A!-.!BAU!8-.AUE

@U1!aA>.!O5.!BA!J08<.0A!.dJ.08.C>8A!>1C!D<ABB6AB?c!JA0A!5CA!J.0U1CA!A>1U65</0A-A!A!5UA0!
>1<J56A-10AU!1!8C>B5U1!A!J0190A<A0BAUc!U.A!-.U>1C>.06AC6.!J10!B1!-8U68C61!O5.!0.U5B6AE

'.!61-AU!N10<AUc!.B!.UN5.0=1!-.!.C60A0!.C!5C!f0.A!-.U>1C1>8-1!68.C.!U5U!0.>1<J.CUAUE!P5>a1U!
U1<1U!B1U!O5.!U.C68<1U!O5.!D<ABB6AB?!C1U!-.`1B`8;!BA!NAU>8CA>8;C!O5.!C1U!J01-5[1!5UA0!5CA!
>1<J56A-10A!J10!J08<.0A!`.=E!*1!.U!0A01!`.0!>1<1!9.C6.!O5.!>1<8.C=A!A!J0190A<A0c!>1C!D<ABB6AB?c!
>A</8A!U5!>1C>.J>8;C!-.!B1U!J10O5XU!-.!BAU!>1<J56A-10AUE!!H0f>68>A<.C6.!61-1U!B1U!J0190A<A-10.U!
-.!D<ABB6AB?!O5.!L1!>1C1=>1!568B8=AC!.B!A</8.C6.c!C1!U;B1!JA0A!60A/A[A0!L!J01-5>80!U1N6TA0.c!U8C1!
O5.!6A</8XC!B1!568B8=AC!>1<1!5CA!a.00A<8.C6A!-.!8C`.U689A>8;CE!@U!<5L!>1<pC!.C>1C60A0U.!>1C!
J01L.>61U!<5L!s0A01Ut!.!8CC1`A-10.U!-.UA001BBA-1U!>1C!D<ABB6AB?c!J10O5.![5U6A<.C6.c!D<ABB6AB?!
U80`.!>1<1!A<JB8N8>A-10!-.B!.UJQ0865!>0.A68`1!O5.!61-1U!BB.`A<1U!-.C601E

!"#$%&'

@U6.!B8/01!J0.6.C-.!<1U60A0!A!J.0U1CAU!O5.!LA!U.JAC!J0190A<A>8;Cc!>1<1!.B!a.>a1!-.!`8`80!.C!5C!
A</8.C6.!-.!1/[.61Uc!8<JA>6A!.C!.B!>8>B1!-.!-.UA001BB1!-.!U1N6TA0.E

+A!J0190A<A>8;C!>1C!D<ABB6AB?!.U!<5L!-8N.0.C6.!AB!>BfU8>1!>8>B1!.-8>8;CG>1<J8BA>8;CG.[.>5>8;C!O5.!
-1<8CA!A!BA!<AL10QA!-.!BAU!a.00A<8.C6AU!5UA-AU!a1L!.C!-QAE!Z1C!D<ABB6AB?!U.!-A!5C!J01>.U1!<5>a1!
<fU!8C6.0A>68`1E!*1!U.!J.CAB8=A!BA!8C`.U689A>8;C!C8!U.!>AU689A!<fU!N5.06.<.C6.!BAU!J08<.0AU!
-.>8U81C.UE!&B!<8C8<8=A0!.B!>1U61!-.!B1U!>A</81Uc!U.!J5.-.C!J1UJ1C.0!BAU!-.>8U81C.U!<fU!
8<J106AC6.U!-.B!-8U.q1!aAU6A!.B!<1<.C61!O5.!U.JA<1U!B1!U5N8>8.C6.E!D.!J01<5.`.!5C!<X61-1!-.!
-.UA001BB1!-1C-.!.B!U1N6TA0.!>A</8A!>1CN10<.!BAU!J.0U1CAU!O5.!B1!-.UA001BBAC!B1!aA>.CE

,G222



!"#$"%&%'(#)*#')+&%,,-%,. K'-"#(5**16'

@U6.!B8/01!J0.6.C-.!<1U60A0!AB91!-.!.U.!J01>.U1u!JA0A!.U1!-.UA001BBA0.<1U!AB95CAU!AJB8>A>81C.U!-.!
.[.<JB1!JAU1!A!JAU1!.!80.<1U!8C601-5>8.C-1!>1C>.J61Uc!-.U>08J>81C.Uc!.6>E!>1CN10<.!B1!C.>.U86.<1U!
JA0A!.B!-.UA001BB1!-.!.U1U!.[.<JB1UE!!+1U!.[.<JB1U!U1C!5CA!.U>5UA!JA0A!<1U60A0!.B!5U1!-.B!A</8.C6.!
-.!D<ABB6AB?c!C1!U1C!1/[.68`1U!.C!U8!<8U<1U!L!C1!U.!`AC!A!-.UA001BBA0!AB!F33lE

(')$*$+$,-.

&5CO5.!61-1U!B1U!J0190A<A-10.U!D<ABB6AB?!>1<JA068<1U!>8.06AU!>1U65</0.Uc!J0190A<A0!>1C!
D<ABB6AB?!.U!5CA!6A0.A!<5L!J.0U1CAB!L!>A-A!J0190A<A-10!>1CN8950A!L!5UA!.B!A</8.C6.!-.!N10<A!
-8N.0.C6.E!*1!.U!-.!.d60AqA0!O5.!BA!J0190A<A>8;C!U.!>1C`8.06A!.C!5CA!6A0.A!6AC!J.0U1CAB!>5AC-1!U.!
-.UA001BBA!.C!5C!.C610C1!CA>8-1!>1<1!BA!>1C>.J>8;C!-.!BA!>1<J56A-10A!J.0U1CABE

@C!.U6.!B8/01!B.U!`1L!A!<1U60A0!>1<1!L1!5U1!.B!A</8.C6.E!@U1!C1!O58.0.!-.>80!O5.!L1!>0.A!O5.!.U6A!.U!
BA!pC8>A!1!BA!<.[10!N10<AE!@B!<X61-1!O5.!B.U!<5.U601!.U!U;B1!.B!O5.!A!<8!<fU!<.!95U6A!L!C1!
J0.6.C-1!8<J1C.0!<8!N10<A!-.!60A/A[1!C8!CA-A!O5.!U.!B.!JA0.=>AE!+1!O5.!U8!-.U.1!.U!O5.!>A-A!5C1!-.!
5U6.-.U!5U.!AB!D<ABB6AB?!-.!BA!N10<A!O5.!<fU!B.!95U6.c!L!O5.!>1<JA06AC!>1C!BA!>1<5C8-A-!BAU!
<.[10AU!O5.!aA9AC!.C!U5U!A</8.C6.UE

H01/A/B.<.C6.!0.>1C1>.0fC!AB95CAU!>1UAU!-.!BAUc!Aa10A!-.C1<8CA-AUc!<.61-1B19QAU!B89.0AUu!L!.U1!
C1!-./.0QA!U.0!-.!.d60AqA0!LA!O5.!BA!J08C>8JAB!<.61-1B19QA!f98Bc!O5.!.U!BA!@d60.<<.!H0190A<<8C9!
IH0190A<A>8;C!@d60.<AMc!U.!N10<AB8=;!.C!5C!J01L.>61!-.UA001BBA-1!>1C!D<ABB6AB?!-1C-.!K.C6!#.>?!
.0A!JA06.E

/+0."0'1*'+1+234$

@U6.!B8/01!C1!.U!5CA!95QA!>1<JB.6A!-.!D<ABB6AB?c!U;B1!J0.6.C-.!<1U60A0!BA!N8B1U1NQA!-.!5U1!-.B!
A</8.C6.!L!U.0!5C!J5C61!-.!.C60A-A!A!J.0U1CAU!O5.!-.U..C!AJ0.C-.0!D<ABB6AB?E

+A!<AL10QA!-.!BAU!0.UJ5.U6AUc!A!BAU!J0.95C6AU!O5.!C1U!aA>.<1U!>5AC-1!J0190A<A<1U!.C!D<ABB6AB?c!
.U6fC!-.C601!-.B!<8U<1!A</8.C6.E!!@U6.!B8/01!J0.6.C-.!.CU.qA0!A!/5U>A0!BAU!0.UJ5.U6AU!.C!.B!
A</8.C6.!.C!B59A0!-.!>1C6.U6A0BAU!-80.>6A<.C6.E

@C!.B!>AJQ65B1!-.!/8/B8190ANQA!8C>B5L1!5CA!B8U6A!-.!B8/01U!-.!D<ABB6AB?!O5.!J5.-.C!U.0!-.!
>1<JB.<.C61!A!.U6.!B8/01E!!P5>a1U!-.!.U1U!B8/01U!J5.-.C!U.0!/A[A-1U!-.!N10<A!90A6586A!-.!)C6.0C.6E

/&*2'"02.

@U6.!B8/01!C1!J0.6.C-.!.CU.qA0!J0190A<A>8;C!U8C1!O5.!U.!AU5<.!O5.!U.!UA/.!J0190A<A0!L!O5.c!
8C>B5U1c!U.!.U6f!NA<8B8A08=A-1!>1C!B1U!>1C>.J61U!-.!BA!J0190A<A>8;C!108.C6A-A!A!1/[.61UE!

@U6.!B8/01!.U!8-.AB!I<.[10!-8>a17!J0.6.C-.!U.0B1M!JA0A!J0190A<A-10.U!O5.!.U6XC!/5U>AC-1!C5.`AU!L!
<.[10.U!N10<AU!-.!J01-5>80!U1N6TA0.!L!O5.!>0.AC!O5.!D<ABB6AB?!J5.-.!U.0!5CA!1J>8;CE!!)C>B5U1c!
A5CO5.!C1!U.!6.C9A!1J1065C8-A-!-.!5UA0!D<ABB6AB?!.C!.B!-QA!A!-QAc!AJ0.C-.0!D<ABB6AB?!L!.B!JA0A-89<A!
-.!1/[.61U!6AB!L!>5AB!N5.!>0.A-1!B1U!>1C`.0680f!.C!<.[10.U!J0190A<A-10.UE

RG222



!"#$"%&%'(#)*#')+&%,,-%,. K'-"#(5**16'

520'"02.

H0.6.C-8<1U!U.0!N8.B.U!AB!8-.AB!-.!>1<JB.6A!B8/.06A-!O5.!0898;!.B!-.UA001BB1!-.B!J01L.>61!D<ABB6AB?!L!
.U>198<1U!5CA!B8>.C>8A!O5.!J.0<86.!BA!B8/0.!>80>5BA>8;C!-.!B1U!>1C6.C8-1U!-.!.U6.!B8/01E

!"#$%&'(&')*$#*)(&*%$(+),$&*"--"#.&$'$/)0(1

+/)0/"&1-/),%)*#01%)2)(13-"145*16')(/),%)-#-%,1(%()#)0%"-/)(/)/3-%)#4"%)31')7'1&#)(/)
,5*"#8)9#(%)*#01%)-#-%,)#)0%"*1%,)(/4/"7)*1-%")/:0"/3%&/'-/)/,)'#&4"/)(/,)%5-#"; )
'#&4"/)(/),%)/(1-#"1%,)/)1'*,51")/3-%)&13&%),1*/'*1%;)%<%(1/'(#;)31)/3)*#01%),1-/"%,;),%)
&/'*16')=*#01%),1-/"%,>8

+/)%5-#"1?%),%)&#(1@1*%*16')2)-"%(5**16')(/),%)#4"%)31')7'1&#)(/),5*"#)31/&0"/)A5/)3/)
B%$%)*#'3-%")/'),%)#4"%)"/35,-%'-/)(/),%)&#(1@1*%*16')/,)'#&4"/)(/),%)#4"%)#"1$1'%"1%; )
/,)%5-#")(/),%)#4"%)#"1$1'%"1%)2)/,)'#&4"/)(/),%)/(1-#"1%,8)C%)#4"%)"/35,-%'-/)-%&41D')
3/"7),14"/&/'-/)"/0"#(5*1(%;)(13-"1451(%;)*#&5'1*%(%)%,)0E4,1*#)2)-"%'3@#"&%(%)/')
-D"&1'#3)31&1,%"/3)%),#3)/:0"/3%(#3)/')/3-%),1*/'*1%8

62)2$17'3

@B!.CN1O5.!-.!.U6.!B8/01!aA>.!O5.!U.A!J081086A081!0.-5>80!AB!<QC8<1!.B!68.<J1!-.!.UJ.0A!AC6.U!-.!
<.6.0U.!.C!.B!A</8.C6.E!!+A!.dJ.08.C>8A!-.!J08<.0A!<AC1!.C!.B!A</8.C6.!.U!N5C-A<.C6AB!JA0A!
AJ0.C-.0!A!5UA0!D<ABB6AB?E

HA0A!A>.B.0A0!.B!J01>.U1!8C8>8AB!a8>.!5CA!8<A9.C!-.!DO5.A?!J0.">1CN8950A-A!>1C!BAU!a.00A<8.C6AU!
<fU!aA/865AB.U!A!BA!a10A!-.!J0190A<A0E!!@C!5C1!-.!B1U!>AJQ65B1U!N8CAB.U!U.!.dJB8>A!.C!-.6ABB.!O5.!
>1UAU!U.!8CU6ABA01C!L!>A</8A01C!-.!5C!DO5.A?!v`809.CvE

H5.-.C!.C>1C60A0!BA!8<A9.Cc!>1<1!AUQ!6A</8XC!160AU!>1UAU!0.BA>81CA-AU!>1C!.U6.!B8/01c!.C!.B!T8?87

!""#$%%&'())"()*+,-.&/)"(0+,-'

/,4.*'0282'")$9

'8U>5BJ.C!<8!NAB6A!-.!10898CAB8-A-c!J.01!6.C91!O5.!A90A-.>.0!.UJ.>8AB<.C6.!A!<8!Cp>B.1!NA<8B8A0!J10!
.B!U1J106.!L!>1<J0.CU8;C!O5.!<.!aAC!/08C-A-1E!P8B!90A>8AU!A!<8!>1<JAq.0A!-.!`8A[.!%AO5.B!L!A!<8U!
a8[1U!*8>1BfU!L!*Aa5.Bu!.BB1U!U1C!B1U!O5.!0.AB<.C6.!aAC!a.>a1!UA>08N8>81U!JA0A!O5.!.U6.!B8/01!BB.95.!
A!/5.C!6X0<8C1E

SG222

http://wiki.gnulinex.org/LibroProgramacionSmalltalk/


!"#$"%&%'(#)*#')+&%,,-%,. LM5D)/3)+&%,,-%,.N

897:-&;-<=1**61*>?

@U!<5L!-8NQ>8B!.dJB8>A0c!A!J.0U1CAU!O5.!C1!B1!>1C1=>ACc!O5.!.U!D<ABB6AB?!L!J10O5.!.U!6AC!-8N.0.C6.!A!
160AU!a.00A<8.C6AU!<fU!J1J5BA0.UE

@B!1089.C!-.!.U.!-.U".C6.C-8<8.C61!`8.C.!A!0A=;C!-.!O5.!.B!J01L.>61!D<ABB6AB?!.U65`1!"!L!U895.!
.U6AC-1!"!0.98-1!J10!5CA!>1C>.J>8;C!-8N.0.C6.!-.!>1<1!-./8.0AC!5UA0U.!BAU!>1<J56A-10AU7

C%3)*#&05-%(#"%3)(/4/')3/")B/""%&1/'-%3)A5/)31"G%')*#&#)%&0,1@1*%(#"/3)
(/,)/30O"1-5)*"/%-1G#)(/),%3)0/"3#'%38

@U1!8<JB8>Ac!.C60.!160AU!>1UAUc!O5.7

! b1-1!.B!U8U6.<A!68.C.!O5.!U.0!.C6.C-8/B.c!L!J10!.C-.!<1-8N8>A/B.c!J10!5CA!U1BA!J.0U1CAE

! @B!U8U6.<A!68.C.!O5.!.U6A0!>1CU6058-1!>1C!5C!<QC8<1![5.91!-.!JA06.U!8C6.0>A</8A/B.UE!!ZA-A!
JA06.!J5.-.!U.0!>A</8A-A!U8C!O5.!.B!0.U61!-.B!U8U6.<A!U.!<1-8N8O5.E

! b1-1!.B!U8U6.<A!68.C.!O5.!.U6A0!>1CU6058-1!/AUA-1!.C!5CA!<.6fN10A!O5.!J5.-A!U.0!AJB8>A-A!.C!
61-AU!BAU!JA06.UE

! ZA-A!>1<J1C.C6.!-.B!U8U6.<A!68.C.!O5.!J1-.0!U.0!8CUJ.>>81CA-1!L!>A</8A-1E

+&%,,-%,.)/3)5')%&41/'-/)(/)#4P/-#38)C#3)#4P/-#3)1'-/"%*-E%')/'G17'(#3/)
&/'3%P/3)/'-"/)318

D<ABB6AB?!8C>B5L.!5C!B.C95A[.!-.!J0190A<A>8;C!L!.U6.!N5.!-.UA001BBA-1!5UAC-1!B1U!J08C>8J81U!O5.!LA!
U.!.C5<.0A01CE!!@U61!O58.0.!-.>80c!J10!.[.<JB1c!O5.!.B!B.C95A[.!D<ABB6AB?!J5.-.!U.0!>A</8A-1!"!
>1<1!>5ABO58.0!160A!JA06.!"!L!0..<JBA=A-1!J10!1601u!1!O5.!J5.-.C!>1C`8`80!-8N.0.C6.U!B.C95A[.U!-.!
J0190A<A>8;C!.C!.B!<8U<1!A</8.C6.Uc!.6>E

oC!A</8.C6.!-.!D<ABB6AB?!6QJ8>1!6A</8XC!8C>B5L.!<5>aAU!a.00A<8.C6AU!O5.!AU8U6.C!.C!BA!6A0.A!-.!
J0190A<A>8;CE!H.01!.U6AUc!>1<1!61-1c!6A</8XC!J5.-.C!U.0!<1-8N8>A-AU!1!0..<JBA=A-AU!J10!160AUE

&!U5!`.=c!5C!A</8.C6.!-.!D<ABB6AB?c!8C>B5L.!1/[.61U!JA0A!>0.A0!8C6.0NA>.U!-.!5U5A081U!90fN8>AUE!
b1-1!.U>0861!.C!D<ABB6AB?c!61-1!A!BA!`8U6A!L!61-1!<1-8N8>A/B.E

@U6.!.U!5C!B8/01!-.!J0190A<A>8;C!JA0A!J0190A<A-10.Uc!AUQ!O5.!C1U!`A<1U!A!>.C60A0!.C!BAU!
>AJA>8-A-.U!-.!5C!A</8.C6.!-.!D<ABB6AB?!JA0A!BA!>0.A>8;C!-.!U1N6TA0.E!!D8C!.</A091!6.C.<1U!O5.!
UA/.0!O5.!BAU!8-.AU!-.60fU!-.!D<ABB6AB?!U1C!B1!U5N8>8.C6.<.C6.!J1-.01UAU!>1<1!JA0A!J1-.0!aA>.0!5C!
U8U6.<A!1J.0A68`1!>1<JB.61E!@U6AU!8-.AU!68.C.C!.B!J16.C>8AB!JA0A!>1C`.0680!.B!5U1!-.!B1U!10-.CA-10.U!
.C!5CA!A>68`8-A-!<5>a1!<fU!>0.A68`A!O5.!BA!.dJ.08.C>8A!O5.!J1-.<1U!1/6.C.0!>1C!.B!U1N6TA0.!O5.!

F3G222



!"#$"%&%'(#)*#')+&%,,-%,. LM5D)/3)+&%,,-%,.N

5UA<1U!C10<AB<.C6.E

Z.C60fC-1C1U!.C!.B!J5C61!-.!`8U6A!-.!<.01U!J0190A<A-10.U!<106AB.Uc!J1-.<1U!-.>80!O5.!D<ABB6AB?7

! )C>B5L.!5C!B.C95A[.!-.!J0190A<A>8;CE

! )C>B5L.!5CA!B8/0.0QA!-.!>BAU.U

! )C>B5L.!5C!.C610C1!-.!-.UA001BB1

bAC61!.B!B.C95A[.c!>1<1!BA!B8/0.0QA!-.!>BAU.U!L!.B!.C610C1!-.!-.UA001BB1!BB.`AC!<fU!-.!^3!Aq1U!-.!5U1!
L!-.J50A>8;CE!!*1!.C!`AC1!D<ABB6AB?!aA!U8-1!BA!0.N.0.C>8A!JA0A!.B!-.UA001BB1!-.!B.C95A[.U!L!.C610C1U!
-.!-.UA001BB1E

:$"0';)$9

D<ABB6AB?!.U6f!-.N8C8-1!>1C!5C!>1C[5C61!<5L!J.O5.q1!-.!>1C>.J61U!J.01!U1C!5C!U89C8N8>A-1!<5L!
.UJ.>QN8>1E!!@U!Nf>8B!>1CN5C-80!B1U!>1C>.J61U!J10O5.!.U61U!U1C!5UA-1Uc!.C!-8N.0.C6.U!B.C95A[.Uc!>1C!
-.N8C8>81C.U!<5L!-8N.0.C6.UE

@AB&6+;

b1-1!.C!D<ABB6AB?!.U!5C!#4P/-#E!!oC!1/[.61!.U!5CA!JA06.!8C-8U68C958/B.!-.B!0.U61!-.B!A</8.C6.c!>1C!
>A0A>6.0QU68>AU!L!0.UJ1CUA/8B8-A-.U!/8.C!-.<A0>A-AUE

C&";1B&;

oC!&/'3%P/!.U!5C!0.O5.08<8.C61c!O5.!U.!aA>.!A!5C!1/[.61!-.6.0<8CA-1c!JA0A!O5.!.U6.!BB.`.!A!>A/1!
AB95CAU!-.!U5U!0.UJ1CUA/8B8-A-.UE

oC!<.CUA[.!.UJ.>8N8>A!O5.!.U!B1!O5.!U.!.UJ.0A!-.B!"/*/0-#"!I.B!1/[.61!O5.!0.>8/.!.B!<.CUA[.M!J.01!C1!
N5.0=A!5CA!-.6.0<8CA-A!N10<A!-.!0.U1B`.0B1E!!@B!0.>.J610!.U!.B!0.UJ1CUA/B.!-.!-.>8-80!>1<1!U.!BB.`A!
A!>A/1!BA!1J.0A>8;C!JA0A!0.UJ1C-.0!AB!<.CUA[.E

5"6&(D1E

@B![5.91!-.!<.CUA[.U!O5.!5C!-.6.0<8CA-1!1/[.61!J5.-.!.C6.C-.0!U.!-.C1<8CA!U5!1'-/"@%?E!+A!pC8>A!
N10<A!-.!8C6.0A>65A0!>1C!5C!1/[.61!.U!A!60A`XU!-.!U5!8C6.0NA=E

FFG222



!"#$"%&%'(#)*#')+&%,,-%,. LM5D)/3)+&%,,-%,.N

F"%1/;7*1%$)"

D.!BBA<A!/'*%035,%*16'!AB!a.>a1!O5.!C8C9pC!1/[.61!J5.-.!A>>.-.0!A!BA!.U605>650A!8C6.0CA!-.!1601!
1/[.61E!!D;B1!.B!1/[.61!>1C1>.c!L!J5.-.!<AC8J5BA0c!U5!J01J8A!.U605>650A!8C6.0CAE

@U.!a.>a1c!U5<A-1!A!O5.!B1U!<.CUA[.U!U;B1!.UJ.>8N8>AC!O5.!U.!.UJ.0A!-.B!0.>.J610!J.01!C1!
.UJ.>8N8>A!>1<1!U.!-./.!0.AB8=A0!BA!6A0.Ac!AU.950AC!O5.!C8C9pC!1/[.61!-.J.C-A!-.!BA!.U605>650A!
8C6.0CA!-.!1601E!!

@B!.C`Q1!-.!<.CUA[.U!U5<A-1!A!BA!.C>AJU5BA>8;C!J.0<86.C!.B!-.UA001BB1!-.!U8U6.<AU!<5L!&#(5,%"/3)
LA!O5.!>5ABO58.0!JA06.!J5.-.!U.0!0..<JBA=A-A!J10!160A!<8.C60AU!BA!C5.`A!JA06.!0.UJ.6.!BA!8C6.0NA=!-.!
BA!JA06.!0..<JBA=A-AE

'+*$=+(D$;=+

'1U!1/[.61U!U1C!0#,1&6"@1*#3!.C60.!UQ!>5AC-1!5C!-.6.0<8CA-1!.<8U10!C1!J5.-.!-8U68C9580!A!5C1!-.B!
1601E!'8>a1!-.!160A!N10<A7!U8!J1-.<1U!8C6.0>A</8A0!5C!1/[.61!J10!1601c!.C!5C!-.6.0<8CA-1!>1C6.d61c!
.U!J10O5.!U1C!J1B8<;0N8>1UE

G*1;&;

oCA!*,%3/!-.U>08/.!BA!8<JB.<.C6A>8;C!-.!5C!>1C[5C61!-.!1/[.61UE!!+1U!1/[.61U!8C-8`8-5AB.Uc!
-.U>0861U!J10!BAU!>BAU.Uc!U.!BBA<AC!1'3-%'*1%3E!!+A!>BAU.!-.U>08/.!BA!.U605>650A!8C6.0CA!-.!B1U!1/[.61U!L!
-.U>08/.c!6A</8XCc!>1<1!U.!0.UJ1C-.!A!B1U!<.CUA[.UE!

H1($1A*&;-#&-5";61"%$1

+A!.U605>650A!8C6.0CA!-.!B1U!1/[.61U!.U6f!>1<J5.U6A!J10!G%"1%4,/3)(/)1'3-%'*1%E!+A!`A08A/B.U!-.!
8CU6AC>8A!U1C!C1</0.U!O5.!.B!1/[.61!J5.-.!5UA0!JA0A!aA>.0!0.N.0.C>8A!A!1601U!1/[.61UE

C:6+#+;

+1U!&D-#(#3!U1C!BA!N10<A!-.!.UJ.>8N8>A0!>1<1!B1U!1/[.61U!-.!5CA!-.6.0<8CA-A!>BAU.!0.UJ1C-.C!A!B1U!
<.CUA[.UE!ZA-A!<X61-1!.UJ.>8N8>A!>1<1!U.!BB.`A!A!>A/1!BA!1J.0A>8;C!JA0A!0.UJ1C-.0!A!5C!
-.6.0<8CA-1!<.CUA[.E!oC!<X61-1!J5.-.!A>>.-.0!A!BA!.U605>650A!8C6.0CA!-.B!1/[.61!>1<1!AUQ!6A</8XC!
.C`8A0!<.CUA[.U!A!U8!<8U<1!1!A!1601U!1/[.61UE!!+1U!<X61-1U!.UJ.>8N8>ACc!6A</8XCc!>5AB!.U!BA!
0.UJ5.U6A!O5.!.B!/&13#"!I.B!1/[.61!O5.!.C`QA!.B!<.CUA[.M!0.>8/.E

b1-1U!B1U!1/[.61U!-.!D<ABB6AB?!U1C!8CU6AC>8A!-.!AB95CA!>BAU.E!!+A!J0190A<A>8;C!.C!D<ABB6AB?!
>1CU8U6.!.C!>0.A0!>BAU.Uc!>0.A0!8CU6AC>8AU!-.!.UAU!>BAU.U!L!.UJ.>8N8>A0!BA!U.>5.C>8A!-.!.C`Q1!-.!
<.CUA[.U!.C60.!.U1U!1/[.61UE

F2G222



!"#$"%&%'(#)*#')+&%,,-%,. LM5D)/3)+&%,,-%,.N

I&(&"%$1

+AU!>BAU.Uc!.C!D<ABB6AB?c!.U6fC!109AC8=A-AU![.0f0O58>A<.C6.E!!oCA!>BAU.!0.N8CA!.B!>1C>.J61!-.!160A!
>BAU.!<fU!A/U60A>6AE!!+A!>BAU.!<fU!A/U60A>6A!.U!!"#$%&E!!b1-AU!BAU!>BAU.U!U1C!a.0.C>8AU!-.!
!"#$%&!IJ10O5.!61-1!.U!5C!1/[.61M!1!a.0.C>8A!-.!AB95CA!>BAU.!O5.!a.0.-A!-.!!"#$%&E

+A!0.BA>8;C!O5.!.d8U6.!.C60.!BA!>BAU.!<fU!A/U60A>6A!IBA!350/"*,%3/M!L!BA!>BAU.!<fU!>1C>0.6A!IBA!
354*,%3/M!J.0<86.!>BAU8N8>A0!.B!>1C1>8<8.C61!O5.!6.C9A<1U!-.B!-1<8C81!<1-.BA-1E

'(+,(1=1(-&;-;$=7*1(

H0190A<A0!>1C!1/[.61U!.U!J0190A<A0!5CA!U8<5BA>8;CE

+A!<.6fN10A!.C!BA!J0190A<A>8;C!>1C!1/[.61U!.U6f!/AUA-A!.C!J.0U1C8N8>A0!A!5C!1/[.61!NQU8>1!1!
>1C>.J65AB!-.B!-1<8C81!0.AB!.C!1/[.61U!U8<5BA-1U!-.B!A</8.C6.E!!b0A6A<1U!-.!0..C>A0CA0!B1U!1/[.61U!
0.AB.U!.C!.B!A</8.C6.!-16fC-1B1U!-.!BAU!<8U<AU!>A0A>6.0QU68>AU!L!N5C>81CAB8-A-.U!O5.!B1U!1/[.61U!
0.AB.U!A!B1U!O5.!0.J0.U.C6ACE

<29)$42.1*'+168.++).+=

D<ABB6AB?!IC1!U.!.U>08/.!D<ABBbAB?c!C8!D<ABB"6AB?c!C8!D<ABB"bAB?M!.U!5C!J01L.>61!O5.!BB.`A!<fU!-.!
^3!Aq1U!-.!-.UA001BB1E!(5.!8C`.C6A-1!J10!5C!905J1!-.!8C`.U689A-10.U!B8-.0A-1U!J10!&BAC!KALc!.C!
j.01d!H&%Z!IHAB1!&B61!%.U.A0>a!Z.C6.0Mc!-50AC6.!B1U!Aq1U!,3UE!!@B!J01L.>61!-.!8C`.U689A>8;C!
J01-5[1!`A081U!0.U5B6A-1U!8C6.0<.-81U!O5.!N5.01C!>1C1>8-1U!>1<1!D<ABB6AB?G,Fc!D<ABB6AB?G,2c!
D<ABB6AB?G,4!L!D<ABB6AB?GR3E!!Ia66J7GG.CET8?8J.-8AE109GT8?8GD<ABB6AB?M

F^G222

http://en.wikipedia.org/wiki/Smalltalk


!"#$"%&%'(#)*#')+&%,,-%,. LM5D)/3)+&%,,-%,.N

+&%,,-%,.)/')/,)%<#)QRSS

@B!D<ABB6AB?!5UA-1!a1L!.C!-QA!.U!5C!-.U>.C-8.C6.!-80.>61!-.B!D<ABB6AB?GR3!L!>1CU.0`A!J0f>68>A<.C6.!
61-AU!U5U!>A0A>6.0QU68>AUE

@B!J01L.>61!aA!9.C.0A-1!5CA!>AC68-A-!<5L!90AC-.!-.!8C`.C>81C.U!O5.!BB.9A01C!A!C5.U601U!-QAUE

0/+(6&;-#&*-<=1**61*>

H10!0A=1C.U!O5.!-.U>1C1=>1!.B!J01L.>61!D<ABB6AB?!C1!>5.C6A!>1C!BA!0.J56A>8;C!L!BA!NA<A!O5.!U.!
<.0.>.E!!@U!<5L!N0.>5.C6.!.C>1C60A0U.!>1C!J01N.U81CAB.U!-.!BA!8CN10<f68>A!O5.!C1!UA/.C!-.B!
J01L.>61!C8!-.!U5U!AJ106.UE!D8C!.</A091!568B8=A<1U!A!-8A081!`A08AU!8-.AU!O5.!N5.01C!-.UA001BBA-AU!.C!
.B!J01L.>61!D<ABB6AB?E

*2345678297&!:9;2<7=>!+A!8-.A!-.!O5.!>A-A!J.0U1CA!J5.-A!-8UJ1C.0!-.!5CA!>1<J56A-10A!-.!5U1!
J.0U1CABc!>1C!5CA!J16.C>8A!-.!>fB>5B1!U5N8>8.C6.!JA0A!U.0!BA!a.00A<8.C6A!-.!A>>.U1!A!BA!8CN10<A>8;Cc!
68.C.!U5U!0AQ>.U!.C!BAU!8-.AU!-.!BA!'LCA/11?!-.!&BAC!KAL!Ia66J7GG.CET8?8J.-8AE109GT8?8G'LCA/11?ME

F_G222

http://en.wikipedia.org/wiki/Dynabook


!"#$"%&%'(#)*#')+&%,,-%,. LM5D)/3)+&%,,-%,.N

T%A5/-%)(/),%)U2'%4##.

)<6:9?7@:;&A9B?C@7;&8:&5;579C2>!D<ABB6AB?c!-.U-.!U5U!8C8>81Uc!>1C6;!>1C!5CA!08>A!8C6.0NA=!-.!5U5A081!
90fN8>A!<AC.[A-A!J10!5C!0A6;CE!!+AU!`.C6ACAU!U5J.0J5.U6AUc!BAU!/A00AU!-.!-.UJBA=A<8.C61c!.B!>1J8A0!L!
J.9A0c!B1U!<.CpU!-.!>1C6.d61c!.6>!U1C!61-1U!-.UA001BB1U!-.B!J01L.>61!D<ABB6AB?!O5.!Aq1U!<fU!6A0-.!
&JJB.!AL5-;!A!<AU8N8>A0E

!!! +&%,,-%,.VWX

)<?293B6C@7>!D1C!8CC5<.0A/B.U!BA!>AC68-A-!-.!AJ106.U!O5.!.B!D<ABB6AB?!aA!a.>a1!A!BA!8CN10<f68>AE!
@<J.=AC-1!>1C!.B!JA0A-89<A!-.!108.C6A>8;C!A!1/[.61U!L!6.0<8CAC-1!>1C!>1UAU!<5L!6X>C8>AU!>1<1!
BA!1J.0A>8;C!#86#B6!Ia66J7GG.CET8?8J.-8AE109GT8?8G#86w/B86ME!+A!B8U6A!>1C68C5A!>1C!BAU!<.61-1B19QAU!
f98B.U!Ia66J7GG.CET8?8J.-8AE109GT8?8G@d60.<.wH0190A<<8C9Mc!B1U!JA601C.U!-.!-8U.q1!
Ia66J7GG.CET8?8J.-8AE109GT8?8G'.U89CwHA66.0CUMc!.B!>1C>.J61!-.!.C610C1!-.!-.UA001BB1c!.6>E

@B!J01L.>61!D<ABB6AB?!6A</8XC!AL5-;!A!AN8AC=A0!.B!5U1!-.!B1U!B.C95A[.U!-8Cf<8>1Uc!B1U!0.>1B.>610.U!
-.!/AU50Ac!.B!5U1!-.!<fO58CAU!`8065AB.Uc!.6>E

+A!B8U6A!>1C68C5A7!oC86!b.U68C9!Ia66J7GG.CET8?8J.-8AE109GT8?8GoC86w6.U6Mc!%.NA>6108C9!L!%.NA>6108C9!
#01TU.0!Ia66J7GG.CET8?8J.-8AE109GT8?8G%.NA>6108C9Mc!.6>E

FeG222

http://en.wikipedia.org/wiki/Refactoring
http://en.wikipedia.org/wiki/Unit_test
http://en.wikipedia.org/wiki/Design_Patterns
http://en.wikipedia.org/wiki/Extreme_Programming
http://en.wikipedia.org/wiki/Bit_blit


!"#$"%&%'(#)*#')+&%,,-%,. LM5D)/3)+&%,,-%,.N

>?&@1'916%&'.=A

DO5.A?!.U!5C!D<ABB6AB?!<1-.0C1c!-.!>;-891!A/8.061c!.U>0861!.C!U8!<8U<1c!<5L!J106A/B.!L!<5L!
0fJ8-1E!!&!BA!N.>aA!DO5.A?!J5.-.!>100.0!.C!JBA6AN10<AU!i8C-1TUc!&JJB.c!+8C5dc!8HAOUc!.6>E

DO5.A?!.U!BA!>1C68C5A>8;C!-.B!J01L.>61!10898CAB!-.!D<ABB6AB?!L!>5.C6A!>1C!B1U!AJ106.U!-.!`A081U!-.!
B1U!-.UA001BBA-10.U!10898CAB.U!-.!B1U!Aq1U!,3UE!!@C60.!.BB1U!&BAC!KALc!'AC!)C9ABBUc!b.-!KA.aB.0c!.6>E

+A!>1<5C8-A-!-.!-.UA001BBA-10.U!L!5U5A081U!-.!DO5.A?!U.!.d68.C-.!J10!61-1!.B!<5C-1!L!>5/0.!5C!
A/AC8>1!<5L!90AC-.!-.!5U1Uc!.C60.!.BB1U7!.-5>A>8;Cc!8C`.U689A>8;Cc!-.UA001BB1!<5B68<.-8Ac!
-.UA001BB1!T./c!.6>E

+A5/%.)G/"316')Y8Z

@B!J01L.>61!DO5.A?!>1<.C=;!.C!&JJB.c!.C!.B!Aq1!FSSec!J10O5.!B1U!A5610.U!C.>.U86A/AC!5C!.C610C1!
-.!-.UA001BB1!-.!U1N6TA0.!.-5>A68`1!O5.!J5.-A!U.!5UA-1!m!.!8C>B5U1!J0190A<A-1!m!J10!J.0U1CAU!C1!
6X>C8>AUE!+1U!-.6ABB.U!-.!BA!<168`A>8;C!O5.!A00AC>;!>1C!.B!J01L.>61!DO5.A?!J5.-.C!B..0U.!.C!.B!
JAJ.0!=[%*.)-#)-B/)\5-5"/)])9B/)+-#"2)#@)+A5/%.;)%)0"%*-1*%,)+&%,,-%,.)^"1--/')1')1-3/,@>!I`.0!
/8/B8190ANQAME

DO5.A?c!.C!>8.06A!N10<Ac!.U!5C!0.90.U1!A!BAU!8-.AU!O5.!aA/QAC!<168`A-1!61-1!.B!-.UA001BB1!-.B!
J01L.>61!D<ABB6AB?!.C!B1U!,3UE!!&B95C1U!-.!B1U!-8AB.>61U!>1<.0>8AB.U!-.!D<ABB6AB?!aAC!J.0-8-1!JA06.!
-.!BA!>1C>.J>8;C!10898CAB!L!DO5.A?!`5.B`.!A!61<A0!.U1U!`AB10.UE!!b1-1!B1!O5.!J5.-A!aA>.0U.!>1C!
5CA!>1<J56A-10A!68.C.!O5.!J1-.0!aA>.0U.!>1C!DO5.A?E!!&JB8>A0!.U.!>1C>.J61!>1C`8.06.!A!DO5.A?!.C!

F4G222



!"#$"%&%'(#)*#')+&%,,-%,. LM5D)/3)+&%,,-%,.N

5C!A</8.C6.!<5L!<5B68<.-8A!-1C-.!61-1U!B1U!<.-81U!-.!.dJ0.U8;C!L!U1J106.!-.!8CN10<A>8;C!J5.-.C!
>1CNB580!.C!5CA!pC8>A!a.00A<8.C6AE!!DO5.A?!>5.C6A!>1C!.d>.B.C6.!U1J106.!JA0A!90fN8>1U!2'!L!^'c!
J01>.UA<8.C61!-.!6.d61!L!C5<X08>1c!<pU8>A!IPH^c!P)')c!9.C.0A-10!-.!U1C8-1!(PMc!J01>.UA<8.C61!
-.!`Q-.1c!.6>E

DO5.A?!6A</8XC!-8UJ1C.!-.!.d>.B.C6.U!a.00A<8.C6AU!JA0A!BA!J0190A<A>8;C!>1<1!.B!%.NA>6108C9!
#01TU.0c!.-8610.U!-.!>;-891!>1C!U8C6Ad"a89aB89a6c!N0A<.T10?!JA0A!5C86"6.U68C9c!.6>E

x!>5.C6A!>1C!.d>.B.C6.U!1J>81C.U!JA0A!-.UA001BB1!-.!U1N6TA0.!>1<.0>8AB!>1<1!D.AU8-.!I5C!
N0A<.T10?U!-.!-.UA001BB1!-.!AJB8>A>81C.U!T./!/AUA-1!.C!>1C68C5A681CUMc!A>>.U1!A!/AU.U!-.!-A61U!
$'#Zc!/AU.U!-.!1/[.61U!>1<1!PA9<Ac!0Db!m!%.<16.!D<ABB6AB?!IU1J106.!-.!1/[.61U!-8U608/58-1UMc!
.6>E

@d8U6.Cc!A!N8C.U!-.!.C.01!-.!2334c!<fU!-.!433!JAO5.6.U!>1C!AJB8>A>81C.U!JA0A!8CU6ABA0!.C!DO5.A?!
0.98U60A-AU!.C!DO5.A?PAJ!Ia66J7GG<AJFEUO5.A?N15C-A681CE109GU<ME!!

DO5.A?!.U!.B!-8AB.>61!-.!D<ABB6AB?!.U>198-1!JA0A!.U6.!B8/01E!D8C!.</A091!aAL!O5.!UA/.0!O5.!.B!Sel!
-.!B1!O5.!U.!AJ0.C-A!.C!5C!-.6.0<8CA-1!-8AB.>61!`AB.!JA0A!.B!0.U61!-.!B1U!-8AB.>61UE!!D8!DO5.A?!C1!.U!
BA!a.00A<8.C6A!-.!U5!J0.N.0.C>8Ac!J5.-.!J01/A0!AB95CA!-.!BAU!`A08AU!AB6.0CA68`AU!O5.!D<ABB6AB?!
/08C-AE

F,G222

http://map1.squeakfoundation.org/sm


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

'(+,(1=1"#+-%+"-<=1**61*>

Z1<.C=A0!>1C!D<ABB6AB?!C1!.U!Nf>8B!JA0A!J.0U1CAU!O5.!`.C8<1U!-.!1601U!.C610C1UE!!&C6.U!-.!
<.6.0C1U!-.!BB.C1!>1C!>1UAU!>1<1!BA!U8C6Ad8Uc!.U61U!U1C!AB95C1U!>1CU.[1U!L!>1<.C6A081U!O5.!
J0.6.C-.C!NA>8B86A0!.B!A>>.U1!A!D<ABB6AB?E

5.10&4B.1*'1.;4'"*2C.D'

H0.Jf0.U.!JA0A!5CA!>50`A!-.!AJ0.C-8=A[.!AB6A!AB!>1<8.C=1E!D<ABB6AB?!68.C.!5CA!`8U8;C!-8N.0.C6.!-.!
>1<1!-./8.0A!U.0!BA!.dJ.08.C>8A!>1C!B1U!10-.CA-10.Uc!.UA!-8N.0.C>8A!-.!>1C>.J>8;C!aA>.!O5.!B1U!
8C8>81U!>1C!D<ABB6AB?!U.AC!5C!J1>1!-.U>1C>.06AC6.!JA0A!J.0U1CAU!O5.!LA!6.C9AC!.dJ.08.C>8A!.C!
8CN10<f68>AE

E4';.4.49'1;.4.1&"19F$0=10&+)&4.+

+A!<AL10QA!-.!B1U!-.U.C6.C-8<8.C61U!8C8>8AB.U!68.C.C!O5.!`.0!>1C!5CA!N10<A!-8N.0.C6.!-.!`.0!L!
.C6.C-.0!BA!8CN10<f68>AE!D<ABB6AB?!C1!.U!-8NQ>8Bc!U;B1!.U!-8N.0.C6.E

J$(1(-%)#$,+

@B!>;-891!.U>0861!.U!8<J106AC6.c!J.01!<5>a1!<fU!8<J106AC6.!.U!.B!>1C1>8<8.C61!O5.!`A<1U!
1/6.C8.C-1!>1CN10<.!J0190A<A<1UE!!D8!AJ0.C-.<1U!-QA!A!-QAc!J01/A/B.<.C6.!.B!>;-891!`8.[1!C1!U.A!
/5.C1E!!b80A0!>;-891!C1!.U!<AB1c!B1!<AB1!.U!C1!AJ0.C-.0!A!-8A081E

J(1A1B+-$"%(&=&"61*

oC!A</8.C6.!>1<1!D<ABB6AB?!.U!8-.AB!JA0A!60A/A[A0!-.!N10<A!8C>0.<.C6ABE!!+1U!`8>81U!O5.!6.C.<1Uc!
J01-5>61!-.B!>8>B1!-.!-.UA001BB1!.-8>8;CG>1<J8BA>8;CGJ05./Ac!C1!68.C.C!U.C68-1!.C!D<ABB6AB?!Lc!.C!
>8.06A!N10<Ac!6.C.<1U!O5.!AJ0.C-.0!A!J0190A<A0!-.!160A!N10<AE

H10!1601!BA-1!.B!>1U61!-.!B1U!>A</81U!.U!<5>a1!<fU!/A[1!.C!D<ABB6AB?!O5.!.C!1601U!B.C95A[.Uc!.U1!
J.0<86.!0.BA[A0U.!L!-.<10A0!BAU!-.>8U81C.U!8<J106AC6.U!-.!-8U.q1!aAU6A!O5.!U.JA<1U!U5N8>8.C6.!-.B!
-1<8C81E!!*1!.U!-.!.d60AqA0U.!O5.!BAU!<.61-1B19QAU!f98B.U!aALAC!U8-1!-.UA001BBA-AU!.C!D<ABB6AB?E

K+-L13-1(%L$M+;-D7&"6&;

@C!D<ABB6AB?!C1!aAL!5C!A0>a8`1!>1C!B1U!N5.C6.U!L!61-1c!8C>B5U1!.B!>;-891c!.U6f!-.C601!-.B!A</8.C6.!
-.!1/[.61UE!@U61!C1!O58.0.!-.>80!O5.!C1!U.!J5.-A!<1`.0!>;-891!.C60.!8<f9.C.U!-.!D<ABB6AB?!L!
.d8U6.C!-8U68C6AU!1J>81C.U!JA0A!<1`.0!>;-891!-.!5C!D<ABB6AB?!A!1601E

!+10.82"$1'91+.4,$G18'D$41"$12419$+$

W58=fU!BA!N10<A!<fU!Nf>8B!-.!AJ0.C-.0!D<ABB6AB?!U.A!>1C!5C!65610E!D.!O5.!.U!-8NQ>8B!>1CU.9580!5C!

FRG222



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

65610!A!68.<J1!>1<JB.61!L!-.!N10<A!J0.U.C>8ABc!J.01!aAL!B8U6AU!-.!>100.1U!L!905J1U!-.!5U5A081U!O5.!
J5.-.C!AL5-A0!/AU6AC6.!.C!B1U!>1<8.C=1UE

FSG222



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

62").H29

H0f>68>A<.C6.!61-1!.B!JA0A-89<A!-.!1/[.61U!U.!J5.-.!0.U5<80!.C7!$/[.61U!O5.!0.>8/.C!<.CUA[.UE!!+A!
U8C6Ad8U!D<ABB6AB?!.U!5CA!-80.>6A!>1CU.>5.C>8A!-.!.U1E!+A!.U605>650A!/fU8>A!-.!BA!U8C6Ad8U!.U7

#4P/-#!<.CUA[.E

N$6&(1*&;

&B95C1U!1/[.61U!U1C!>1C1>8-1U!J10!.B!>1<J8BA-10!L!J5.-.C!U.0!8CU6AC>8A-1U!>1C!B86.0AB.UE

#D3:92;>

D<ABB6AB?!>5.C6A!>1C!5CA!08>A!`A08.-A-!-.!1/[.61U!C5<X08>1UE!@C6.01U!I'()**+,&$-$.c!
/).-$0123&34$+,&$-$.!L!/).-$5$-)&34$+,&$-$.Mc!Z1<A!NB16AC6.!I6*1)&Mc!
(0A>>81C.U!I6.)%&31,Mc!'.>8<AB.U!I'%)*$78$%3()*Mc!.6>E!!&B95C1U!-.!.U1U!1/[.61U!J5.-.!
8CU6AC>8A0U.!5UAC-1!B1U!U8958.C6.U!B86.0AB.UE

E$<6:92;E
FE
GFE
FHIJKLMNOPFHIJKLMNOPE
GFHIJKLMNOPFHIJKLMNOPE

E*237&?=267<6:E
F1FE
GF1FE
FHIJKLMNOPFHIJKLMNOP1PE
GFHIJKLMNOPFHIJKLMNOP1PE

*797@6:9:;>

+1U!>A0A>6.0.U!I9:).)%&$.M!J5.-.C!8CU6AC>8A0U.c!6A</8XCc!5UAC-1!B86.0AB.UE

E*797@6:9:;E
y7E
yQE
yBE
yFE

23G222



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

yRE

*78:<7;&8:&*797@6:9:;>

+AU!>A-.CAU!I'&.3,-M!U1C!5CA!U.>5.C>8A!-.!>A0A>6.0.UE

E*78:<7&8:&*797@6:9:;E
STU2=7&35<82TSE
S.37==67=VSE
SBWXYDSE
SZ<&;69C<A&@2<&5<7&@23C==7&;C34=:&[SS\S

.X3Q2=2;>

+1U!UQ</1B1U!I';("1*M!U1C!>A-.CAU!-.!>A0A>6.0.U!I'&.3,-M!5UA-AU!J10!.B!U8U6.<A!>1<1!C1</0.!
-.!>BAU.c!<X61-1Uc!.6>E!!*5C>A!aA/0fc!.C!61-1!.B!U8U6.<Ac!2!UQ</1B1U!>1C!B1U!<8U<1U!>A0A>6.0.Uc!.U1!
J.0<86.!>1<JA0A>81C.U!<5L!0fJ8-AUE

E.X3Q2=2;E
]5<.X3Q2=2E
]S5<&;X3Q2=2&@2<&:;47@C2;SE

(997^>

oC!<..);!.U!5CA!.U605>650A!-.!-A61U!U8<JB.!O5.!J.0<86.!A>>.-.0!A!B1U!.B.<.C61U!>1C6.C8-1U!
8C-8>AC-1!BA!J1U8>8;C!>1C!5C!Cp<.01E!D.!J5.-.C!>0.A0!&00ALU!-.!B86.0AB.U!>1C!5C!B86.0ABE!!@B!B86.0AB!
JA0A!>0.A0!5C!A00AL!.U!5CA!U.>5.C>8A!-.!B86.0AB.U!.C>.00A-AU!.C60.!=>!L!?E

E(997^E
nIF!H!I!JME
nIF!F1P!y7!S5<&;69C<AS!]5<.X3Q2=2ME
nInIFM!nIHMME

@C!DO5.A?!IL!C1!.C!1601U!-8AB.>61UM!U.!J5.-.!8CU6AC>8A0!5C!&00AL!>1C!.B!0.U5B6A-1!-.!BA!.`AB5A>8;C!
-.!.dJ0.U81C.U!D<ABB6AB?!U.JA0A-AU!J10!5C!J5C61!L!.C>.00A-AU!.C60.!BBA`.U!I@!L!AME

2FG222



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

E(997^;&:<&._5:7VE
zF!`!FE!H!>BAUU{E
znIFM!>BAUU{E

C&";1B&;

+1U!<.CUA[.U!0.J0.U.C6AC!BA!8C6.0A>>8;C!.C60.!B1U!>1<J1C.C6.U!-.!5C!U8U6.<A!D<ABB6AB?E!oC!<.CUA[.!
.U!5C!J.-8-1!O5.!5C!1/[.61!B.!aA>.!A!1601!1/[.61E

oC!<.CUA[.!.U6f!>1<J5.U61!J10!.B!9:@:4629!I.B!1/[.61!AB!O5.!U.!B.!aA>.!.B!J.-8-1Mc!.B!;:=:@629!I.B!
C1</0.!-.B!<.CUA[.M!Lc!U8!>100.UJ1C-.c!J10!B1U!79A53:<62;E

'.U-.!.B!J5C61!-.!`8U6A!U8C6f>68>1c!aAL!^!68J1U!-.!<.CUA[.U7!Z<79^c!aC<79^!L!b:^c298E

-:<;7d:;&Z<79^

+1U!<.CUA[.U!oCA0L!U1C!<.CUA[.U!U8C!A095<.C61UE!D1C!B1U!<fU!U8<JB.U!L!>1CU6AC!-.7

.$%$B&1.C($,2)#$E

E$d:34=2;&8:&3:<;7d:;&Z<79^E
GF!A/UE
H!>BAUUE
FPPP!NA>6108ABE
S7:C25S!U8=.E
076:!61-ALE
+C3:!C1TE
"98:9:8*2==:@6C2<!C.TE
];X3Q2=2!>BAUUE
.69C<A!>A6.910LE

-:<;7d:;&aC<79^

+1U!<.CUA[.U!#8CA0L!.U6fC!>1<J5.U61U!-.!BA!U8958.C6.!N10<A7

.$%$B&1.CD,!B$.)71.C).-D($,&1E

22G222



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

+1U!1J.0A-10.U!`fB8-1U!.U6fC!>1<J5.U61U!J10!F!;!<fU!-.!B1U!U8958.C6.U!>A0A>6.0.U7

!ECFCGCHCICJCKCLCMCNCOCPCQCRCSCT

E$d:34=2;&8:&3:<;7d:;&aC<79^E
I!`!KE
I!e!ME
I!f!KE
H!g!FPE
SZ<&.69C<A&Sh!S@2<@76:<782&7&2692SE
S(=7<&b7^S!Ge!.37==67=VE

-:<;7d:;&b:^c298

+1U!<.CUA[.U!K.LT10-!.U6fC!N10<A-1U!>1C!F!;!<fU!JABA/0AU!>BA`.c!>1C!U5U!0.UJ.>68`1U!A095<.C61Uc!
>1C!BA!N10<A7

.$%$B&1.CB)*)".)9*)4$UVC).-D($,&1UE

$!-.!BA!N10<A7

.$%$B&1.CB)*)".)9*)4$UVC).-D($,&1UCB)*)".)9*)4$WVC).-D($,&1WE

x!AUQ!>1C!^c!_!;!<fU!JABA/0AU!>BA`.U!L!U5U!A095<.C61UE

E$d:34=2;&8:&3:<;7d:;&b:^c298E
SZ<&.69C<AS!N80U67!IE
SZ<&.69C<AS!ABB#56(80U67!IE
SZ<&.69C<AS!>1JL(01<7!H!617!KE
K!/.6T..C7!F!AC-7!FPE
F!617!KE
(997^!T86a7!F!T86a7!<C=!T86a7!S;69C<AS

,7=29&8:&9:629<2

@B!B.C95A[.!D<ABB6AB?!J01`..!5C!<.>AC8U<1!-1/B.!-.!>1<5C8>A>8;CE!!@B!U.B.>610!L!B1U!A095<.C61U!
-.B!<.CUA[.!J.0<86.C!O5.!.B!.<8U10!B.!.C`Q.!8CN10<A>8;C!AB!0.>.J610E!H10!1601!BA-1!.B!0.>.J610!

2^G222



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

-.`5.B`.!8CN10<A>8;C!>1C!5C!1/[.61!>1<1!0.U5B6A-1!-.B!.C`Q1!-.!<.CUA[.UE

+1U!<X61-1Uc!O5.!U1C!BA!N10<A!O5.!68.C.C!B1U!1/[.61U!-.!0.UJ1C-.0!A!B1U!<.CUA[.Uc!J5.-.C!
.UJ.>8N8>A0!.B!`AB10!-.!0.610C1!5UAC-1!.B!>A0A>6.0!XE

5<-W6282*2<,7=290:%:629<2F
!!!!E$;6:&:;&5<&:d:34=2&8:&3W6282&_5:&9:;42<8:&<C=&@232&i7=29&8:&9:629<2E

!!!!j!<C=

5<-W6282*2<,7=290:%:629<2H
!!!!E$;6:&:;&5<&:d:34=2&8:&3W6282&_5:&9:;42<8:&7=&3C;32&9:@:4629&@232&i7=29&
8:&9:629<21

&&&&.C&:=&3W6282&<2&6C:<:&5<&i7=29&8:&9:629<2&:k4=X@C62h&:=&9:@:4629&:;&:=&
9:;5=6782E

*7;@78C<A&3:;;7A:;

&!`.>.U!.U!C.>.UA081!.C`8A0B.!`A081U!<.CUA[.U!AB!<8U<1!0.>.J610E!!@C!.B!B.C95A[.!D<ABB6AB?!aAL!5CA!
N10<A!U8C6f>68>A!-.!.C`8A0!<fU!-.!5C!<.CUA[.!AB!<8U<1!0.>.J610E

+A!N10<A!.U!6.0<8CA0!.B!.C`Q1!-.B!J08<.0!<.CUA[.!>1C!.B!>A0A>6.0!J5C61!L!>1<A!IuM!L!A!>1C68C5A>8;C!
.U>08/80!.B!U8958.C6.!<.CUA[.E

E-:<;7d:;&:<&@7;@787E
+97<;@9C46
!!!!>B.A0u
!!!!Ua1T7!S7=A2&:<&:=&+97<;@9C46Su!>0u
!!!!Ua1T7!S^&7=A2&3B;Su!>0E

'(&%&#&"%$1

+1U!<.CUA[.U!U.!.`ABpAC!-.!8=O58.0-A!A!-.0.>aAE!+1U!<.CUA[.U!oCA0L!68.C.C!J0.>.-.C>8A!U1/0.!B1U!
#8CA0Lc!L!A!U5!`.=!B1U!#8CA0L!68.C.C!J0.>.-.C>8A!U1/0.!B1U!<.CUA[.U!K.LT10-E!!D8.<J0.!U.!J5.-.C!
01<J.0!BAU!0.9BAU!-.!J0.>.-.C>8A!568B8=AC-1!JA0XC6.U8UE

2_G222



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

S;69C<AS!A67!GH!C.9A6.-!!!kkk!!!S;69C<AS!A67!IGH!C.9A6.-M

S;69C<AS!A67!H!`!GF!C.9A6.-!!!kkk!!!S;69C<AS!A67!IH!`!IGF!C.9A6.-MM

+AU!U8<JB.U!0.9BAU!-.!J0.>.-.C>8Ac!-.!BA!U8C6Ad8U!D<ABB6AB?c!68.C.C!AB95CAU!8<JB8>A>81C.U!
-.U>1C>.06AC6.U!JA0A!J.0U1CAU!A>1U65</0A-AU!A!1601U!B.C95A[.U!-.!J0190A<A>8;CE!!@C!D<ABB6AB?!.B!
>1<J8BA-10!*$!UA/.!-.c!J10!.[.<JB1c!U5<AU!L!<5B68JB8>A>81C.UE!!@U1!O58.0.!-.>80!O5.!.B!>1<J8BA-10!
C1!J5.-.!-.6.0<8CA0!O5.c!>5AC-1!1J.0A<1U!>1C!Cp<.01Uc!BA!<5B68JB8>A>8;C!68.C.!J0.>.-.C>8A!U1/0.!
BA!U5<AE

&CAB8>.<1U!.U6A!U.C6.C>8A7

I!`!H!l!J!!!kkk!!!!HP

D.9pC!BAU!0.9BAU!-.!J0.>.-.C>8A!-.!D<ABB6AB?!U.!.C`QA!J08<.01!.B!<.CUA[.!L!I>1C!.B!A095<.C61!2M!L!
AB!0.U5B6A-1!IeM!U.!B.!.C`QA!.B!<.CUA[.!K!I>1C!.B!A095<.C61!_ME!!'.!.UA!N10<A!.B!0.U5B6A-1!.U!23!L!C1!
FF!>1<1!a5/8.U.!U8-1!.C!1601U!B.C95A[.UE

D8.<J0.!J1-.<1U!568B8=A0!JA0XC6.U8U!JA0A!N10=A0!BA!J0.>.-.C>8A!O5.!-.U.A<1U7

I!`!IH!l!JM!!!kkk!!!!FF

H1($1A*&;

+A!<.<108A!-8UJ1C8/B.!JA0A!5C!1/[.61!U.!109AC8=A!.C!`A08A/B.UE!!+AU!`A08A/B.U!68.C.C!5C!C1</0.!L!
>A-A!5CA!aA>.!0.N.0.C>8A!A!5C!pC8>1!1/[.61!.C!>A-A!<1<.C61E!!@B!C1</0.!-.!BAU!`A08A/B.U!J5.-.!U.0!
5UA-1U!.C!.dJ0.U81C.U!O5.!O58.0AC!0.N.080!A!.U.!1/[.61E

3W62820:$d:34=2>!%"$5&/'-#
!!!!E$;6:&3W6282&35:;697&:=&5;2&8:&8C?:9:<6:;&6C42;&8:&i79C7Q=:;1

&&&&79A53:<62>&79A53:<62&7=&3W6282
&&&&i79C7Q=:+:34297=>&i79C7Q=:&6:34297=&7=&3W6282
&&&&i79C7Q=:0:)<;67<@C7>&i79C7Q=:&8:&C<;67<@C7
&&&&.37==67=V>&i79C7Q=:&A=2Q7=
&&&&:7@m>&79A53:<62&4797&:=&Q=2_5:
&&&&E

!!!!|!G%"1%4,/9/&0#"%,!|

2eG222



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

!!!!G%"1%4,/9/&0#"%,!>f!.37==67=V!ABBZBAUU.UE

!!!!i79C7Q=:0:)<;67<@C7!>f!G%"1%4,/9/&0#"%,!U.B.>67}7/%*B!|
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!|!G%"1%4,/9/&0#"%,F,[,#A5/!|
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!G%"1%4,/9/&0#"%,F,[,#A5/!>f!FE
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!/%*B!CA<.!/.98CUi86a7!%"$5&/'-#
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!~E

@B!C1</0.!-.!BAU!`A08A/B.U!.U6f!>1<J5.U61!J10!5CA!U.>5.C>8A!-.!B.60AU!L!-Q9861Uc!.<J.=AC-1!>1C!
5CA!B.60AE!+AU!`A08A/B.U!6.<J10AB.U!L!-.!8CU6AC>8A!>1<8.C=AC!>1C!5CA!B.60A!<8CpU>5BAc!BAU!9B1/AB.U!
>1<8.C=AC!>1C!5CA!B.60A!<ALpU>5BAE!!$60A!>1C`.C>8;C!.C!B1!O5.!0.UJ.>6A!AB!C1</0.!-.!BAU!`A08A/B.U!
.U!O5.!U8!.U6.!.U6f!>1<J5.U61!-.!`A08AU!JABA/0AUc!>A-A!5CA!I.d>.J61!BA!8C8>8AB!.C!AB95C1U!>AU1UM!-./.!
>1<.C=A0!J10!<ALpU>5BAE

!"#$%"&'()#$*)$+,-#)#$#"%.$/-&'01%.$2-(0-',)#$3,"'-,)#

./%'(#0120)"2%"0/'%0)+%12302+0*&%++,%+-0)"2%0/'%04%"5%6+20$+#6%+07/20"282"2')5%0%+0#692,#0
)+%12:00;20%<=0120(21>"2'(207/20+%0)#'42')5?'0(20'#&6"210(20)+%12012%0+%0&51&%07/20+%0
)#'42')5?'0(20'#&6"210(204%"5%6+210$+#6%+21:

oC!B86.0AB!U8.<J0.!U.!0.N8.0.!A!5C!pC8>1!1/[.61!J.01!5CA!`A08A/B.!J5.-.!0.N.080U.!A!-8N.0.C6.U!1/[.61U!
.C!-8N.0.C6.U!<1<.C61UE

(;CA<7@CY<>

@B!1/[.61!0.N.0.C>8A-1!J10!5CA!`A08A/B.!>A</8A!>5AC-1!5CA!7;CA<7@CY<!.U!.`AB5A-AE!!+AU!
AU89CA>81C.Uc!.C!D<ABB6AB?c!68.C.C!BA!N10<A7

4).3)"*$CVMCYZB.$23[,'()**&)*\E

E$d:34=2;&8:&7;CA<7@C2<:;E
:!>f!PE
2!>f!FE
05'-#!>f!:!g!2E
*,%3/3!>f!.37==67=V!ABBZBAUU.UE

!;:582Gi79C7Q=:;>

oCA!JU.5-1"`A08A/B.!.U!5C!8-.C68N8>A-10!O5.!0.N.0.C>8A!A!5C!1/[.61E!+A!-8N.0.C>8A!>1C!BAU!`A08A/B.U!
sC10<AB.Ut!.U!O5.!C1!U.!J5.-.C!AU89CA0!L!U8.<J0.!0.N.0.C>8AC!AB!<8U<1!1/[.61E

24G222



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

E!;:582Gi79C7Q=:;&@2<;67<6:;E

<C=1&E%:?:9:<@C7&7&5<&2Qd:62&5;782&@57<82&m7^&_5:&9:49:;:<679&:=&@2<@:462&8:&
S<787S&2&8:&Si7@X2S1&'7;&i79C7Q=:;&_5:&<2&;:&7;CA<792<&<5<@7h&9:?:9:<@C7<&7&<C=E

695:1&E%:?:9:<@C7&7&5<&2Qd:62&_5:&9:49:;:<67&:=&i:9878:92&=YAC@21E

?7=;:1&E%:?:9:<@C7&7&5<&2Qd:62&_5:&9:49:;:<67&:=&?7=;2&=YAC@21E

E!;:582Gi79C7Q=:;&<2G@2<;67<6:;E
;:=?1&E%:?:9:<@C7&7=&9:@:4629&8:=&3:<;7d:1E

;54:91&E%:?:9:<@C7&7=&9:@:4629&8:=&3:<;7d:h&4:92&C<8C@7&_5:&<2&8:Q:&5;79;:&=7&
@=7;:&8:=&9:@:4629&:<&=7&QD;_5:87&8:=&3W6282&7&:i7=5791&.:&5;7h&;2Q9:&6282h&
@57<82&;:&:;4:@C7=Cn7&5<&3W6282&:<&5<7&;5Q@=7;:&^&;:&_5C:9:&C<i2@79&:=&3W6282&
8:&=7&;54:9@=7;:1E

6mC;*2<6:k61&E%:?:9:<@C7&7=&2Qd:62&@2<6:k62G8:G:d:@5@CY<&_5:&6C:<:&6287&=7&
C<?2937@CY<&9:?:9:<6:&7&=7&7@6Ci7@CY<&8:=&3W62821E

$k4=C@79&=7&8C?:9:<@C7&:<69:&i79C7Q=:;&A=2Q7=:;h&6:34297=:;h&8:&C<;67<@C7h&:6@1

O*+P7&;

@C!D<ABB6AB?!.B!>1<J106A<8.C61!I.B!>;-891M!6A</8XC!.U!5C!1/[.61E!!+1U!/B1O5.U!U1C!5CA!N10<A!-.!
>AJ650A0!>1<J106A<8.C61!I>;-891M!.C!5C!1/[.61!JA0A!568B8=A0B1!A!C5.U60A!-8U>0.>8;CE!!+A!N10<A!/fU8>A!
-.!5C!/B1O5.!.U!5CA!B8U6A!-.!.dJ0.U81C.Uc!U.JA0A-AU!J10!5C!J5C61c!.C>.00A-AU!.C60.!>10>a.6.U!I]^ME

]YZB.$23[,'()**&)*\U^E

]YZB.$23[,'()**&)*\U_CYZB.$23[,'()**&)*\W^E

+A!N10<A!-.!A>68`A0!5C!/B1O5.!I-.!.[.>56A0!.B!>;-891!O5.!.C>8.00AM!.U!.C`8fC-1B.!.B!<.CUA[.!
=4)*D$E!!+A!pB68<A!.dJ0.U8;C!-.B!/B1O5.!U.0f!.B!`AB10!-.!0.610C1E

E$d:34=2&@2<&5<&Q=2_5:&UC<&79A53:<62;&<C&i79C7Q=:;&6:34297=:;E

|!4,#A5/!|
4,#A5/!>f!}o29=8!NBAUa~E!E$<&:;6:&45<62&:=&35<82&#"&479478:7E

2,G222



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

4,#A5/!`AB5.E!E(m297&_5:&:i7=5732;&:=&Q=2_5:&:=&35<82&.)&479478:7E

oCA!>1UA!<5L!8C6.0.UAC6.!-.B!B.C95A[.!D<ABB6AB?!.U!O5.!C1!.d8U6.Cc!>1<1!JA06.!-.!BA!U8C6Ad8Uc!BAU!
v.U605>650AU!-.!>1C601BvE!!+A!N5C>81CAB8-A-!O5.!B1U!B.C95A[.U!60A-8>81CAB.U!U.!-A!>1C!.d6.CU81C.U!.C!BA!
U8C6Ad8Uc!.C!D<ABB6AB?!U.!0.U5.B`.!>1C!<.CUA[.U!A!1/[.61UE

E$;695@6597;&6C42&)pE
.37==67=V!ABBZBAUU.U!U8=.!e!HPPP
!!!!!!!!8Nb05.7}+97<;@9C46!Ua1T7!Sq*57<67;&@=7;:;TSu!>0~E

.37==67=V!ABBZBAUU.U!U8=.!e!HPPP
!!!!!!!!8Nb05.7}+97<;@9C46!Ua1T7!Sq*57<67;&@=7;:;TS~
!!!!!!!!8N(ABU.7}+97<;@9C46!Ua1T7!Sq#2&;2<&67<67;&=7;&@=7;:;TS~E
+97<;@9C46!>0E

E$;695@6597;&6C42&)pE
|!'E&/"#!0%"1(%(!|

'E&/"#!>f!FFE

I'E&/"#!rr!HM!f!P
!!!!8Nb05.7}0%"1(%(!>f!P~
!!!!8N(ABU.7}0%"1(%(!>f!F~E

+97<;@9C46!Ua1T7!S:=&<D3:92&Sh!'E&/"#!AUD608C9h!S&6C:<:&479C878&CA57=&7&Sh!0%"1(%()
AUD608C9u!>0E

E$;695@6597;&6C42&)pE
|!'E&/"#!0%"1(%(!|

'E&/"#!>f!FFE
0%"1(%(!>f!I'E&/"#!rr!HM!f!P!8Nb05.7}P~!8N(ABU.7}F~E

+97<;@9C46!Ua1T7!S:=&<D3:92&Sh!'E&/"#!AUD608C9h!S&6C:<:&479C878&CA57=&7&Sh!0%"1(%()
AUD608C9u!>0E

E$;695@6597&6C42&oU)'$E
|!1'(/:!|
1'(/:!>f!FE
}1'(/:!s!FP~
!!!!Ta8B.b05.7}
!!!!!!!!+97<;@9C46!Ua1T7!1'(/:u!>0E

2RG222



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

!!!!!!!!1'(/:!>f!1'(/:!`!F
!!!!~E

E$;695@6597;&6C42&p"%E
F!617!FP!-17}71'(/:!|!+97<;@9C46!Ua1T7!1'(/:u!>0~E
F!617!FP!/L7!H!-17}71'(/:!|!+97<;@9C46!Ua1T7!1'(/:u!>0~E

HK!68<.U%.J.A67}+97<;@9C46!Ua1T7!S1S~E
+97<;@9C46!>0E

@U!<5L!8C6.0.UAC6.!`.0!BA!8<JB.<.C6A>8;C!-.B!B1U!<X61-1U!`.D$RR3a`.D$V3a6)*2$V!L!
6)*2$RR3a`.D$V3a6)*2$V!JA0A!.C6.C-.0!>1<1!N5C>81CAC!BAU!v.U605>650AU!-.!>1C601Bv!>1C!
1/[.61U!L!<.CUA[.UE!

&!B1U!/B1O5.c!6A</8XCc!U.!B.U!J5.-.!A>68`A0!>1C!A095<.C61UE!!+A!U8C6Ad8U!JA0A!-.N8C80!5C!/B1O5.!O5.!
C.>.U86A!A095<.C61U!JA0A!.`AB5A0U.!.U!BA!U8958.C6.7

]V).-D($,&1UCOCYZB.$231,$2^E

]V).-D($,&1UCV).-D($,&1WCOCYZB.$231,$2^E

HA0A!A>68`A0!5C!/B1O5.!O5.!0.O58.0.!5C!A095<.C61!U.!5UA!.B!<.CUA[.!=4)*D$Vc!JA0A!A>68`A0!5C1!
O5.!0.O58.0.!2!A095<.C61U!U.!5UA!.B!<.CUA[.!=4)*D$V4)*D$Vc!L!AUQ!U5>.U8`A<.C6.!JA0A!/B1O5.U!
>1C!^!1!<fU!A095<.C61UE

E$=&3:<;7d:&]82>&9:_5C:9:&5<&Q=2_5:&@2<&5<&79A53:<62E
|!35&%!|
35&%!>f!PE
nIH!I!K!M!FF!FIM!-17}70"1&#!|!35&%!>f!35&%!`!0"1&#~E
+97<;@9C46!Ua1T7!35&%u!>0E

E'2&3C;32&:=&3:<;7d:&]@2==:@6>E
|!0"#(5*-#3!|
0"#(5*-#3!>f!nIH!I!K!M!FF!FIM!>1BB.>67}70"1&#!|!0"1&#!l!0"1&#~E
+97<;@9C46!Ua1T7!0"#(5*-#3u!>0E

E(&=7;&@2=:@@C2<:;&.296:8*2==:@6C2<&;:&=:;&45:8:&:;4:@C?C@79&5<&Q=2_5:&@2<&H&
79A53:<62;&@232&@234797829E
|!*#,/**16'!|
*#,/**16'!>f!.296:8*2==:@6C2<!U106#B1>?7}7:!72!|!:!U8=.!s!2!U8=.~E
*#,/**16'!A--7!S5<&;69C<A&3B;&=79A2SE

2SG222



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

*#,/**16'!A--7!S5<&;69C<ASE
*#,/**16'!A--7!nI]5<!]7997^!]@2<!g;C3Q2=2;ME
+97<;@9C46!Ua1T7!*#,/**16'u!>0E

xc!J10!pB68<1c!U.!J5.-.C!-.>BA0A0!`A08A/B.U!6.<J10AB.U!AB!/B1O5.!>1C!BA!U8958.C6.!U8C6Ad8UE

]OC4).3)"*$`$(B1.)*COCYZB.$231,$2^E

]V).-D($,&1UCOCOC4).3)"*$`$(B1.)*COCYZB.$231,$2^E

G+=&"61($+;

D.!J5.-.C!8CU.06A0!>1<.C6A081!.C!>5ABO58.0!JA06.!-.B!>;-891E!!+1U!>1<.C6A081U!.U6fC!.C>.00A-1U!
.C60.!>1<8BBAU!-1/B.UE!!@B!J08<.0!>1<.C6A081!-.!5C!<X61-1!U.!>1CU8-.0A!>1<.C6A081!-.B!<X61-1E

C:6+#+-#&-FB&=/*+

@B!U8958.C6.!<X61-1!-.!.[.<JB1!<5.U60A!<5>a1U!-.!B1U!AUJ.>61U!-.!BA!U8C6Ad8U!-.B!B.C95A[.!
D<ABB6AB?E

3W62820:$d:34=2>!%"$5&/'-#
!!!!E$;6:&:;&5<&4:_5:t2&3W6282&_5:&35:;697&i79C7;&8:&=7;&4796:;&8:&=7
&&&&;C<67kC;&8:=&=:<A57d:&.37==67=V1

&&&&$=&3W6282&6C:<:&:<iX2&8:&3:<;7d:;&Z<79^h&aC<79^&^&b:^c298u&
&&&&8:@=797&79A53:<62;&^&i79C7Q=:;&6:34297=:;u&7@@:8:&7&5<7&i79C7Q=:
&&&&A=2Q7=u&5;7&=C6:97=:;&@232&7997^h&@m797@6:9h&;^3Q2=h&;69C<Ah&C<6:A:9
&&&&^&?=276u&5;7&=7;&4;:582Gi79C7Q=:;&695:h&?7=;:h&<C=h&;:=?&^&;54:9u&5;7
&&&&Q=2_5:;&@2<&^&;C<&79A53:<62;h&@2<&^&;C<&i79C7Q=:;&6:34297=:;&7=
&&&&Q=2_5:u&m7@:&5<7&7;CA<7@CY<u&8:i5:=i:&5<&9:;5=6782&7=&?C<7=Cn79&^h
&&&&?5<873:<67=3:<6:h&<2&m7@:&<787&D6C=1

&&&&a7;782&:<&:=&3W6282&:<@2<69782&:<>

&&&&m664>vvcCVC1@;15C5@1:85v,C;57=o29V;v(`;37==`3:6m28`6m76`5;:;`7==`2?`6m:`.37==67=V`;^<67kE

!!!!|!G%"1%4,/9/&0#"%,!4,#A5/_#'`%"1%4,/9/&0#"%,!|

!!!!695:!w!?7=;:!C16!w!I<C=!8U*8BM!8N(ABU.7!};:=?!aAB6~E

!!!!G%"1%4,/9/&0#"%,!>f!;:=?!U8=.!`!;54:9!U8=.E

!!!!4,#A5/_#'`%"1%4,/9/&0#"%,!>f!}

^3G222



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

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!|!G%"1%4,/9/&0#"%,F,[,#A5/!|
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!G%"1%4,/9/&0#"%,F,[,#A5/!>f!FE
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!G%"1%4,/9/&0#"%,F,[,#A5/!>f!G%"1%4,/9/&0#"%,F,[,#A5/!`!F
&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&~E
!!!!4,#A5/_#'`%"1%4,/9/&0#"%,!`AB5.E

!!!!nIy7!]7!S7S!F!F1PM
!!!!!!!!-17!}7/%*B!|!+97<;@9C46!Ua1T7!I/%*B!>BAUU!CA<.Mu!Ua1T7!S&Su!>0~E

!!!!j!%"$5&/'-#!s!G%"1%4,/9/&0#"%,

<'44.82'").9

oC!A</8.C6.!D<ABB6AB?!6QJ8>1!>5.C6A!>1C!<5>aAU!a.00A<8.C6AU!O5.!AU8U6.C!.C!BA!6A0.A!-.!-.UA001BB1!
-.!U1N6TA0.E!!D.9pC!.B!.U68B1!O5.!.U>198<1U!JA0A!.B!B8/01c!.dJB8>A0.<1U!BAU!a.00A<8.C6AU!U.9pC!B1!
0.O58.0AC!B1U!.[.<JB1U!O5.!-.UA001BBA<1U!.C!.B!>AJQ65B1!sgPAC1U!A!BA!$/0Aht

5234'4-.1*'1:+.9'91I1J4.8'7$4=9

+A!8<A9.C!-.!5C!D<ABB6AB?!>5.C6A!>1C!>8.C61Uc!U8!C1!<8B.Uc!-.!>BAU.U!>1C!N5C>81CAB8-A-!
AJ01`.>aA/B.!J10!C5.U601!-.UA001BB1E

+AU!>BAU.U!O5.!`8.C.C!.C!D<ABB6AB?!C1U!/08C-ACc!.C60.!160AU!>1UAUc!BA!U8958.C6.!N5C>81CAB8-A-7

#D3:92;>!@d8U6.C!61-1!68J1!-.!Cp<.01UE!@C6.01Uc!>1<A!NB16AC6.c!N0A>>81C.Uc!.6>E

*2=:@@C2<:;>!@B!N0A<.T10?!-.!>1B.>>81C.U!-.!D<ABB6AB?!.U!5C1!-.!B1U!<fU!AC68951U!L!<fU!
N5C>81CAB.U!O5.!.d8U6.C!.C!BA!A>65AB8-A-E!+A!B8U6A!-.!>1B.>>81C.U!8C>B5L.!b)-c!'$&c!
!.7$.$791**$%&31,c!'1.&$791**$%&31,c!83%&31,).;c!.6>E

.69C<A>!D1J106.!JA0A!>A-.CAU!-.!>A0A>6.0.U!-.!/L6.U!L!>A-.CAU!O5.!U1J106AC!>A0A>6.0.U!5C8>1-.E

a22=:7<>!+AU!>BAU.U!b11*$),c!`.D$!L!6)*2$!U.!5UACc!.C60.!160AU!>1UAUc!JA0A!8<JB.<.C6A0!
AB95CAU!-.!BAU!v.U605>650AU!-.!>1C601BvE

*92<2=2AX7>!ZBAU.U!>1<1!8)&$c!`3($c!8)&$<,7`3($c!c1,&:c!d$$\c!e$).c!

/9B?C@2;>!D<ABB6AB?!68.C.!<5>a1!O5.!`.0!>1C!.B!-.UA001BB1!-.!BAU!8C6.0NA>.U!-.!5U5A081!90fN8>AUE!@C!
B1U!D<ABB6AB?!>1<JB.6A<.C6.!A561">1C6.C8-1U!I>1<1!DO5.A?M!61-1!B1!0.N.0.C6.!AB!J01>.UA<8.C61!
90fN8>1!.U6f!8<JB.<.C6A-1!.C!D<ABB6AB?!Lc!J10!.C-.c!.U!8CUJ.>>81CA/B.!L!<1-8N8>A/B.!J10!.B!5U5A081E!
D.!>5.C6AC!>1C!1J.0A>81C.U!2'!/fU8>AU!I>1<1!#86#6BM!aAU6A!U1J106.!JA0A!90fN8>1U!^'!>1C!$J.C:+E!
@B!DO5.A?c!A!BA!N.>aAc!68.C.!U1J106.!JA0A!>1B10.U!>1C!.B!>ACAB!ABNA!I60ACUJA0.C>8AMc!AC68"AB8AU8C9c!
0.C-.08=A-1!-.!bb(!Ib05.!bLJ.!(1C6UMc!.6>E

.69:73>!]AL!`.>.U!O5.!.U!C.>.UA081!>1</8CA0!1J.0A>81C.U!-.!A>>.U1!A!B1U!.B.<.C61U!-.!5CA!
>1B.>>8;C!>1C!1J.0A>81C.U!-.!8CU.0>8;C!-.!.B.<.C61UE!!+1U!6QJ8>1U!<.CUA[.U!-.!.C5<.0A>8;C!-.!BAU!

^FG222



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

>1B.>>81C.U!-.!D<ABB6AB?!C1!J.0<86.C!8CU.06A0!.B.<.C61U!<8.C60AU!U5>.-.!BA!86.0A>8;CE!!+A![.0A0O5QA!
-.!>BAU.U!-.!D60.A<!J.0<86.!BA!86.0A>8;C!-.!>1B.>>81C.U!A!BA!`.=!O5.!BA!8CU.0>8;C!-.!.B.<.C61UE!!+A!
<.6AN10A!-.!B1U!sU60.A<U!-.!1/[.61Ut!N5C>81C;!!6AC!/8.C!.C!D<ABB6AB?!O5.c!A!JA0680!-.!.C61C>.Uc!U.!
5UA!JA0A!A>>.-.0!A!N5.C6.U!-.!-A61U!.d6.0CAU!.C!D<ABB6AB?!L!.C!<5>a1U!B.C95A[.U!108.C6A-1U!A!
1/[.61UE

o:7V&%:?:9:<@:;>!D.!J5.-.!aA>.0!5C!5U1!A`AC=A-1!-.B!0.>1B.>610!-.!/AU50A!568B8=AC-1!0.N.0.C>8AU!
-X/8B.U!A!1/[.61UE!!+AU!0.N.0.C>8AU!-X/8B.Uc!AB!>1C60A081!-.!BAU!0.N.0.C>8A!C10<AB.U!1!N5.06.Uc!C1!
.`86AC!O5.!5C!1/[.61!U.A!0.>BA<A-1!J10!.B!0.>1B.>610E!!oC!1/[.61!J5.-.!U.0!0.>BA<A-1!J10!.B!
0.>1B.>610!>5AC-1!C1!6.C9A!0.N.0.C>8AU!.C!A/U1B561c!1!6.C9A!U;B1!0.N.0.C>8AU!-X/8B.UE!!P5L!p68B!JA0A!
8<JB.<.C6A0!>A>a.Uc!J11B!-.!8CU6AC>8AUc!<.>AC8U<1U!-.!N8CAB8=A>8;C!-.!1/[.61Uc!.6>E!

-5=6C6m9:78C<A>!@B!D<ABB6AB?!U1J106A!<5B686a0.A-8C9!-.U-.!B1U!8C8>81UE!!D.!>5.C6A!>1C!5CA!08>A!
`A08.-A-!-.!>BAU.U!JA0A!aA>.0!>1<J56A>8;C!>1C>500.C6.!-.!N10<A!U.C>8BBAE!!+AU!>BAU.U!0.1%$22C
IH01>.U1!�!ba0.A-M!L!'$()B:1.$!ID.<fN101M!U80`.C!-.!/AU.!JA0A!BA!J0190A<A>8;C!>1C!6a0.A-UE

$k@:4@C2<:;>!D<ABB6AB?!>5.C6A!>1C!5C!<1-.0C1!.UO5.<A!-.!.d>.J>81C.UE!!&!-8N.0.C>8A!-.!1601U!
B.C95A[.Uc!61-A!BA!8<JB.<.C6A>8;C!-.!.d>.J>81C.U!.U6f!.U>086A!.C!.B!<8U<1!B.C95A[.E!@C60.!160AU!
>1UAUc!.B!<.>AC8U<1!-.!.d>.J>81C.U!-.!D<ABB6AB?!J.0<86.!>1C68C5A0!>1C!BA!.[.>5>8;C!.C!.B!J5C61!
U8958.C6.!-1C-.!1>5008;!BA!.d>.J>8;CE

-:67@=7;:;>!b1-1!.C!D<ABB6AB?!.U!5C!1/[.61E!!b1-1U!B1U!1/[.61U!68.C.C!5CA!>BAU.E!!+AU!>BAU.Uc!>1<1!
61-1c!U1C!1/[.61UE!+AU!>BAU.U!68.C.C!U5!>BAU.c!O5.!U.!BBA<A!BA!P.6A>BAU.E!!b1-1!.B!<.>AC8U<1!-.!
a.0.C>8A!.U6f!<1-.BA-1!>1C!>BAU.U!L!<.6A>BAU.UE

.:7;C8:>!@B!D.AU8-.!.U!5C!N0A<.T10?!JA0A!aA>.0!AJB8>A>81C.U!T./!/AUA-1!.C!>1C68C5A681CUE!!oC!
N0A<.T10?!>1<1!D.AU8-.!U8<JB8N8>A!<5>aQU8<1!.B!<AC.[1!-.B!NB5[1!-.!5C!U8681!T./E

.Z<C6>!@U6.!.U!.B!N0A<.T10?!vJA-0.v!-.!61-1U!B1U!N0A<.T10?U!-.!5C86"6.U68C9!O5.!.d8U6.CE

-7A37>!#AU.!-.!-A61U!-.!1/[.61Uc!<5B685U5A081c!O5.!J.0<86.!5CA!>1<JB.6A!60ACUJA0.C>8A!A!BA!a10A!
-.!J.0U8U680!1/[.61UE!

(K%&2".1L24)&.+

+A!<fO58CA!`8065AB!I`8065AB!<A>a8C.!"!\PM!-.!DO5.A?!.U6f!.U>086A!.C!DO5.A?E!!@B!605>1!>1CU8U6.C6.!
.C!BA!568B8=A>8;C!-.!5C!U5/>1C[5C61!-.B!B.C95A[.!D<ABB6AB?!O5.!J5.-.!U.0!60A-5>8-1!A!B.C95A[.!Z!L!
>1<J8BA-1!JA0A!BA!JBA6AN10<A!C.>.UA08AE!@U1!J.0<8C6.c!.C60.!160AU!>1UAUc!5C!C8`.B!-.!J106A/8B8-A-!
<5L!AB61!O5.!>1C`8.06.!A!DO5.A?!.C!5CA!-.!BAU!J8.=AU!-.!U1N6TA0.!<fU!J106A/B.!>1C6AC-1c!A!BA!N.>aAc!
5CAU!2e!JBA6AN10<AU!-8N.0.C6.UE!b1-1!.B!J01>.U1!-.!-.J50A>8;C!-.!BA!<fO58CA!`8065AB!J5.-.!aA>.0U.!
.C!DO5.A?c!.U61!NA>8B86A!<5>a1!BA!8C`.U689A>8;C!>1C!A0O586.>650AU!-.!\P!-8N.0.C6.Uc!.d6.CU81C.Uc!
.6>E!!

+A!\P!-.!DO5.A?c!A!BA!N.>aAc!.U!-.!^2!/86U!IA5CO5.!LA!.d8U6A!5CA!\P!-.!4_!/86UME!Z5.C6A!>1C!5C!
0.>1B.>610!-.!/AU50A!I9A0/A9.!>1BB.>610M!9.C.0A>81CAB!-.!<5L!AB6AU!J0.U6A>81C.UE

^2G222



!"#$"%&%'(#)*#')+&%,,-%,. aT%'#3)%),%)b4"%c

QC1"+;-1-*1-@A(1R

\A<1U!A!8C601-5>80C1U!-.!BB.C1!.C!BA!J0190A<A>8;C!>1C!D<ABB6AB?E!!&J0.C-.0!A!J0190A<A0!>1C!
D<ABB6AB?!.U!<5>a1!<fU!O5.!AJ0.C-.0!5CA!U8C6Ad8U!L!5CA!B8/0.0QA!-.!>BAU.Uu!.U!<5>a1!<fU!
8<J106AC6.!>1C1>.0!>1<1!568B8=A0!.B!A</8.C6.!.C!C5.U601!/.C.N8>81!L!.C6.C-.0!O5.!8<JB8>A!568B8=A0!
5C!A</8.C6.!-.!1/[.61U!`8`1UE

D<ABB6AB?!C1!.U!U;B1!5C!B.C95A[.!-.!>1<J56A>8;Cc!!D<ABB6AB?!.U!5C!A</8.C6.!-1C-.!>1C`8`.C!1/[.61U!
L!.U61U!8C6.0A>6pAC!.C60.!UQ!.C`8fC-1U.!<.CUA[.UE!!b1-A!BA!>1<J56A>8;C!1>500.!>1<1!.B!0.U5B6A-1!-.B!
.C`Q1!-.!<.CUA[.U!A!B1U!1/[.61UE!!Z5AC-1!5C!5U5A081!8C6.0A>6pA!>1C!5C!A</8.C6.!D<ABB6AB?c!.U6.!
A</8.C6.!U.!`.!<1-8N8>A-1!>1<1!.N.>61!-.!.UA!8C6.0A>>8;CE

%.>10-.<1U!O5.!.C!D<ABB6AB?!61-1!.U!5C!1/[.61E!+AU!>BAU.Uc!B1U!<X61-1Uc!.6>!I1/`8A<.C6.M!6A</8XC!
U1C!1/[.61U!L!JA0A!8<JA>6A0!U1/0.!.BB1U!-./.<1U!.C`8A0B.U!<.CUA[.UE!@U61!8<JB8>A!O5.!BA!6A0.A!-.!
J0190A<A>8;C!C1!.U!-8N.0.C6.!A!>5ABO58.0!160A!>1UAU!O5.!U.!aA9A!.C!5C!A</8.C6.!D<ABB6AB?7!$/[.61U!
O5.!0.>8/.C!<.CUA[.U!L!O5.!0.A>>81CAC!>1<1!.N.>61!-.!.U.!.C`Q1!-.!<.CUA[.UE

@C!D<ABB6AB?!C1!.d8U6.!-8N.0.C>8A!.C60.!s-.UA001BB1t!L!s.[.>5>8;Ctc!U8C1!O5.!BA!J0190A<A>8;C!U.!
aA>.!<1-8N8>AC-1!1/[.61U!<8.C60AU!.U61U!.U6fC!N5C>81CAC-1E!!HA0A!8B5U60A0!<.[10!.U6A!8-.A!`A<1U!A!
-.UA001BBA0c!JAU1!A!JAU1c!5C!.[.<JB1!U.C>8BB1E!!@B!.[.<JB1c!6A</8XCc!C1U!U.0`80f!JA0A!61<A0!5C!J08<.0!
>1C6A>61!>1C!BAU!J08C>8JAB.U!a.00A<8.C6AU!-.!-.UA001BB1!>1C!D<ABB6AB?E

^^G222



!"#$"%&%'(#)*#')+&%,,-%,. aT%'#3)%),%)b4"%c

($*2#20."*$1M3D')$91L2B$9

\A<1U!A!>0.A0!5CA!>BAU.!-.!C1</0.!9*3$,&$!O5.!U.0QA!BA!0.J0.U.C6A>8;C!.C!C5.U601!A</8.C6.!-.!
B1U!>B8.C6.U!0.AB.U!-.!5C!U5J5.U61!U8U6.<A!JA0A!NA>650A>8;CE!HA0A!.U1!C1U!`AB-0.<1U!-.!5CA!BAU!
a.00A<8.C6AU!O5.!D<ABB6AB?!C1U!/08C-A!JA0A!8C6.0A>65A0!>1C!.B!A</8.C6.7!@B!#01TU.0!-.!ZBAU.UE

HA0A!aA>.0C1U!-.B!#01TU.0!-.!ZBAU.U!A>68`A<1U!.B!<.Cp!-.B!P5C-1!aA>8.C-1!>B8>!U1/0.!.B!P5C-1!
-.!DO5.A?!L!U.B.>>81CA<1U!BA!1J>8;C!v1B$,___v!JA0A!1/6.C.0!.B!U5/<.Cp7

4,$56%*"

@+0#692,#0$"A85)#07/20)#',52'20%0,#(#10+#10(2&A10#692,#10$"A85)#10120++%&%0cD,71:

@+0B/'(#0(20*7/2%-021015&5+%"0%+021)"5,#"5#0(20+#10151,2&%10#>2"%,54#10%),/%+2130>2"#0
"21>2,%'(#0+%0"2$+%06A15)%0(20*&%++,%+-C0D#(#0210/'0E692,#:

@+0B/'(#0210/'0#692,#0F0(51>#'2&#10(20/'%04%"5%6+20$+#6%+0>%"%0%))2(2"0%02+0++%&%(%0
d1.*7:0!#(2&#1024%+/%"0%+$/'%10(20+%1015$/52',21012',2')5%10>%"%042"0)#&#0"2%))5#'%02+0
&/'(#C

78-&'0-($),$+","($-,$56%*"7
9"(,*0)#+#"C08","(0+5$<,G2++#H0&/)<I5$<,2":
9"(,*0)#+#"C08","(0H<5,2:

74,$56%*"$#)$"#+6()+)$:"($6%$0%#/-%/)7

^_G222



!"#$"%&%'(#)*#')+&%,,-%,. aT%'#3)%),%)b4"%c

9"(,*08+%1<:

7;636)&"#$+"%$),$'"(*)$*),$56%*"7
9"(,*06#"(2"J5(,<C0<:
9"(,*06#"(2".#+#"C08","(0"2(:

+5.91!U.B.>>81CA<1U!BA!1J>8;C!v".1f2$.C>"?v7

x!1/6.C.<1U!.B!#01TU.0!-.!ZBAU.U7

^eG222



!"#$"%&%'(#)*#')+&%,,-%,. aT%'#3)%),%)b4"%c

=(">#)($*)$8,-#)#

@1,%0<2""%&52',%0'#10>2"&5,2042"0F0&#(585)%"0,#(%10+%10)+%12107/20,2'2&#102'0'/21,"#0
%&652',2:0!#(2&#10,%&65K'0)"2%"0#02+5&5'%"0)%,2$#"=%10(20)+%12130)+%12130)%,2$#"=%10(20
&K,#(#10F0&K,#(#1:

.#&#0*7/2%-021,A021)"5,#02'0150&51&#3021,%0<2""%&52',%0'#10>2"&5,2042"0%61#+/,%&2',20
,#(#02+08/')5#'%&52',#0(20*7/2%-:00;21(202+0.#&>5+%(#"0<%1,%0+%10L2',%'%130(21(20+#10
MN&2"#10@',2"#10<%1,%0+#10,5>#10O##+2%'#130,#(#045156+20F0,#(#0&#(585)%6+2:

?0:"#$*)$=(">#)($*)$8,-#)#

@P51,2'0(582"2',210,5>#10(20O"#H12"0(20.+%1213015'02&6%"$#0>"A),5)%&2',20,#(#10
)#&>%",2'0+%08/')5#'%+5(%(06A15)%:00@'021,20+56"#0/1%"2&#102+0Q28%),#"5'$0O"#H12"07/230
%(2&A10(206"5'(%"'#10+%10)%"%),2"=1,5)%10(2+06"#H12"06A15)#30'#106"5'(%0#>)5#'210>%"%0+%0
"28%),#"5R%)5?'0(2+0)?(5$#:

@B!/01TU.0!.U6f!>1<J5.U61!J08C>8JAB<.C6.!J10!_!JAC.B.U!U5J.0810.U!L!5C!JAC.B!8CN.0810E!@C!B1U!
JAC.B.U!U5J.0810.U!.C>1C60A0.<1U!"!-.!8=O58.0-A!A!-.0.>aA!"!BAU!ZA6.910QAU!-.!ZBAU.Uc!BAU!ZBAU.Uc!BAU!
ZA6.910QAU!-.!PX61-1U!L!B1U!PX61-1UE

^4G222



!"#$"%&%'(#)*#')+&%,,-%,. aT%'#3)%),%)b4"%c

8-/)3"(@-#$*)$8,-#)$A$51/"*"#

D%',#0+%10)%,2$#"=%10(20)+%1210)#&#0+%10)%,2$#"=%10(20&K,#(#10'#0,52'2'0/'%012&A',5)%0
>%"%02+0*&%++,%+-02'0150&51&#3015'#07/2015"42'0>%"%0(#)/&2',%"02+0(512S#0%$"/>%'(#0
)+%1210F0&K,#(#10>#"08/')5#'%+5(%(0%>/',%'(#0%0&29#"%"02+02',2'(5&52',#0(2+0151,2&%0>#"0
+%10>2"1#'%1:

@'0*&%++,%+-0120+220&/)<#0&A10)?(5$#0(2+07/2012021)"56230%1=07/20,#(#02+02',#"'#0
>"#&/2420+%021)"5,/"%0(20)?(5$#0+5&>5#0F0(#)/&2',%(#0F0,#(#02+0,52&>#07/20/12&#102'0
21)"565"0)?(5$#0+5&>5#0210"2)#&>2'1%(#:

D8!U.B.>>81CA<1U!5CA!-.!BAU!1J>81C.U!-.B!JAC.Bc!.C!B1U!JAC.B.U!U5/U8958.C6.U!`.0.<1U!BA!
8CN10<A>8;C!>100.UJ1C-8.C6.!A!BA!U.B.>>8;CE!H10!.[.<JB1c!U8!U.B.>>81CA<1U!.C!.B!J08<.0!JAC.B!BA!
>A6.910QA!-.!>BAU.U!gh$.,$*E!"#$%&2gc!`.0.<1U!.C!.B!U.95C-1!JAC.B!BAU!>BAU.U!-.C601!-.!.UA!
>A6.910QA!I>1<1!b11*$),c!8$B$,7$,&2<..);c!6)*2$c!c$22)-$'$,7c!.6>ME!!'.!BA!<8U<A!
N10<Ac!U8!Aa10A!U.B.>>81CA<1U!BA!>BAU.!b11*$),!.C!.B!U.95C-1!JAC.Bc!`.0.<1U!.C!.B!6.0>.0!JAC.B!
BAU!>A6.910QAU!-.!<X61-1U!-.!.UA!>BAU.u!L!U8!U.B.>>81CA<1U!5CA!>A6.910QA!-.!<X61-1U!>1<1!
g%1,&.1**3,-g!`.0.<1U!.C!.B!pB68<1!JAC.B!B1U!<X61-1UE!!H10!pB68<1c!U8!U.B.>>81CA<1U!5C1!-.!
B1U!<X61-1Uc!`.0.<1U!.C!.B!JAC.B!8CN.0810!.B!>;-891!-.!-8>a1!<X61-1E

^,G222



!"#$"%&%'(#)*#')+&%,,-%,. aT%'#3)%),%)b4"%c

&a10A!>0.A0.<1U!5CA!>A6.910QA!-.!>BAU.U!JA0A!J1C.0!C5.U60A!>BAU.!9*3$,&$!-.C601E!HA0A!B190A0!.U1!
J.-8<1U!.B!<.Cp!>1C6.d65ABc!aA>8.C-1!>B8>!>1C!.B!/16;C!A=5B!-.B!0A6;Cc!-.B!JAC.B!-.!>A6.910QAU!-.!
>BAU.U!!L!U.B.>>81CA<1U!BA!1J>8;C!v)77C3&$(___vE

BC6)-D$A$),$E-/F%

*7/2%-0210&/+,5>+%,%8#"&%0F0%0+%082)<%08/')5#'%02'0&A10(20TU0>+%,%8#"&%10(582"2',21:0
I5'/P304%"5#101%6#"210(20V'5P30J5'(#H130W>>+230!;W0)#&#05!%730F0/'0+%"$#02,):00D%',%10
>+%,%8#"&%10'#102P>#'2'0%0%+$/'#10>"#6+2&%30/'#0(202++#10210)#&#0/,5+5R%"0+#10(582"2',210
,5>#10(20"%,#'2107/20+%10(51,5',%10>+%,%8#"&%10>#122':

!#"0&#,54#10<51,?"5)#107/20120"2&#',%'0%+0"%,?'07/20,2'=%0+%0)#&>/,%(#"%0X2"#P0W+,#30+#10
Y06#,#'210(2+0"%,?'0120+#10'#&6"%0)#'0)#+#"21C0E"G"30H&-(0,,"0F0HI6,:

="/F%$E"G"J

@+0O#,?'0Q#9#02102+07/20120/1%0>%"%012+2))5#'%":0@'0>"A),5)%&2',20,#(%10+%10>+%,%8#"&%102+0
O#,?'0Q#9#0120&%>2%0%+06#,?'0>"5')5>%+0(20+%0>+%,%8#"&%0Z'#"&%+&2',202+06#,?'05R7/52"(#0
(2+0"%,?'30#02+0[,%>[0(2+0+A>5R\:

="/F%$H&-(0,,"J

@+0O#,?'0W&%"5++#0120/,5+5R%0>%"%0>2(5"02+0]%+#0(20+#10#692,#10$"A85)#1:00@'0I5'/P0120/,5+5R%02+0
6#,?'0(2"2)<#302'0J5'(#H102+06#,?'0(2+0&2(5#0#0WID^)+5)0F02'0W>>+20E>,^)+5):

="/F%$HI6,J

@+0O#,?'0WR/+02102+07/20120/1%0>%"%0#6,2'2"02+0&2'N0)#',2P,/%+:0@'0I5'/P0ZF0,#(#10+#10
1%6#"210(20V'5P\0#6,2'2&#102+0&2'N0)#',2P,/%+0<%)52'(#0)+5)0)#'02+06#,?'0(2+0&2(5#0(2+0
"%,?'302'0J5'(#H10120#6,52'202+0&2'N0)#',2P,/%+0)#'0/'0)+5)0(2+06#,?'0(2"2)<#0F02'0W>>+20
120#6,52'202+0&2'N0)#',2P,/%+0)#'0.&(^)+5):

^RG222



!"#$"%&%'(#)*#')+&%,,-%,. aT%'#3)%),%)b4"%c

L!B5.91!8C90.UA<1U!.B!C1</0.!-.!BA!C5.`A!>A6.910QAc!.C!C5.U601!>AU1!6.>B.A<1U!g6)%&D.)%31,g

H0.U81CA<1U!+,&.1!1!aA>.<1U!>B8>!.C!.B!/16;C!<%%$B&>2?

K"+"$*)$/)+,-*"

@'0*7/2%-02+08#)#0(20,2)+%(#0+#0,52'202+0)#',"#+07/2021,K'0152'(#0%>/',%(#10>#"02+0>/',2"#0
(2+0"%,?':

W',210(20,2)+2%"0%+$#0<%F07/20%12$/"%"1207/2021,2&#10%>/',%'(#0%+0)#',"#+0)#'02+0"%,?':

^SG222



!"#$"%&%'(#)*#')+&%,,-%,. aT%'#3)%),%)b4"%c

H0190A<A0!>1C!D<ABB6AB?!.U!.C`8A0!<.CUA[.U!A!1/[.61U!O5.!`8`.C!.C!5C!A</8.C6.E!H0190A<A0c!>1C!
D<ABB6AB?c!C1!.U!<fU!O5.!<1-8N8>A0!5C!A</8.C6.!-.!1/[.61U!L!A-AJ6A0B1!A!C5.U60A!C.>.U8-A-E

&B!>0.A0!5CA!C5.`A!>A6.910QAc!.U6A!U.!U.B.>>81CA!A561<f68>A<.C6.!L!`.<1U!.C!.B!JAC.B!8CN.0810!5CA!
JBAC68BBA!I5C!6.<JBA6.M!JA0A!>0.A0!5CA!>BAU.!C5.`AE!!HA0A!>0.A0!5CA!C5.`A!>BAU.!6.C.<1U!O5.!.C`8A0B.!
5C!<.CUA[.!A!BA!U5J.0>BAU.c!JA0A!.U1!C1U!J1-.<1U!`AB.0!-.!BA!JBAC68BBA!O5.!.B!#01TU.0!-.!ZBAU.U!C1U!
1N0.>.E!!D8<JB.<.C6.!0..<JBA=A<1U!-1C-.!-8>.!5)($!a'D"%*)22!J10!.B!C1</0.!-.!BA!>BAU.!O5.!
O5.0.<1U!>0.A0E

_3G222



!"#$"%&%'(#)*#')+&%,,-%,. aT%'#3)%),%)b4"%c

&a10A!-./.<1U!A>.J6A0!C5.U601!>A</81!5UAC-1!BA!1J>8;C!v)%%$B&C>2?v!.B!<.Cp!>1C6.d65AB!-.B!
JAC.B!8CN.0810E

_FG222



!"#$"%&%'(#)*#')+&%,,-%,. aT%'#3)%),%)b4"%c

&a10A!`A<1U!A!>0.A0!5CA!8CU6AC>8A!-.!C5.U60A!0.>8XC!>0.A-A!>BAU.!9*3$,&$E!!HA0A!.`AB5A0!AB91!-.!
>;-891c!J1-.<1U!568B8=A0!160A!a.00A<8.C6A!O5.!5C!A</8.C6.!D<ABB6AB?!C1U!/08C-A7!@B!i10?UJA>.E

HA0A!A/080!5C!i10?UJA>.!5UA0.<1U!C5.`A<.C6.!.B!P.Cp!-.B!P5C-1c!L!.B!U5/<.Cp!1B$,___!L!
-.C601!BA!1J>8;C!vf1.\2B)%$C>f?v!1!BA!1J>8;C!v':1D&Cd1.\2B)%$vE

9"(D#:-+)

@+0J#"-1>%)20Z21>%)5#0(20,"%6%9#\0210/'%042',%'%07/20'#10>2"&5,20#"(2'%"02+0)?(5$#07/20
4%&#1024%+/%'(#0(208#"&%05',2"%),54%02'0'/21,"#0%&652',2:

@+0J#"-1>%)20210/'%0<2""%&52',%0)#'42'52',230>2"#02105&>#",%',20"21%+,%"07/202'0
*&%++,%+-0120>/2(2024%+/%"0)?(5$#02'0)/%+7/52"0>%'2+0(20,2P,#0F0'#01?+#02'0+#10
J#"-1>%)21:

?0:"#$*)$9"(D#:-+)

V'0[*<#/,0J#"-1>%)2[0210/'0H#"-1>%)207/20<%)201F',%P^<5$<+5$<,0)#'8#"&20+#0/,5+5R%&#130
>%"%021,20+56"#0/1%"2&#1021,%0<2""%&52',%0F%07/20210/'0>#)#0&A10451,#1%07/202+0
J#"-1>%)20,"%(5)5#'%+:00;20,#(%108#"&%130(21(202+0>/',#0(20451,%0(208/')5#'%+5(%(0'#0
2P51,20'5'$/'%0(582"2')5%02',"20%&6%10%+,2"'%,54%1:

_2G222



!"#$"%&%'(#)*#')+&%,,-%,. aT%'#3)%),%)b4"%c

!!!!

&a10A!68J.A<1Uc!.C!.B!0.>8XC!A/8.061!i10?UJA>.c!B1!U8958.C6.7

*=C:<6:!C.T

+1!U.B.>>81CA<1U!>1C!.B!0A6;Cc!A>68`A<1U!.B!<.Cp!>1C6.d65AB!.!8C`1>A<1U!BA!1J>8;C!v3,2B$%&C
3&C>3?vE

42-,6-%*"$8F*03"

W+024%+/%"0)?(5$#0*&%++,%+-0(208#"&%05',2"%),54%30,2'2&#10_0#>)5#'2101#6"20)#&#0,"%,%"0+%0

_^G222



!"#$"%&%'(#)*#')+&%,,-%,. aT%'#3)%),%)b4"%c

"21>/21,%:

*"$0/C0@4%+/%"02+0)?(5$#0205$'#"%"0+%0"21>/21,%:

:(0%/$0/C0@4%+/%"02+0)?(5$#0205&>"5&5"30>#"0>%',%++%30+%0"2>"212',%)5?'0)#&#0'&.3,-0(20+%0
"21>/21,%:

0%#:)+/$0/C0@4%+/%"02+0)?(5$#0205'1>2))5#'%"02+0"21/+,%(#:0@1,%0210+%0#>)5?'0/,5+5R%(%02'02+0
292&>+#:

)L:,"()$0/C0@4%+/%"02+0)?(5$#0F02P>+#"%"02+0"21/+,%(#:0@+0YZB*1.$.0210#,"#08#"&%,#0(20
+,2B$%&1.:

B)%/)%+0-#$*)$4G)&:,"$:-(-$)2-,6-(.$0&:(0&0(.$0%#:)++0"%-($"$
)L:,"(-(

7H,36%-#$+"#0/-#$+"%$B/(0%37

M6%$#/(0%3M:
M6%$#/(0%3M0.0M$+"%+-/)%-*"$-$"/("M:
M6%$#/(0%3$*)$+0)(/"$/-&-N"M015R2:
MO#/(0%3OM0&%,)<C0M6%$#/(0%3M:

7H,36%"#$%P&)("#7
Q<:
R0S0Q:
ZR0S0Q\0%1`+#%,:
QTR<RUVWXUQUYVZVQ:
R[[[08%),#"5%+:

7H,3"$*),$56%*"7
9"(,*02P,2',:
9"(,*0)#+#":

74L:()#0"%)#$="",)-%-#7
R0\0Q:
/(6):
]-,#):

7^/(-#$4L:()#0"%)#7
%0,:
_-/)0,#(%F:
?0&)0'#H:
?0&)0&5++512)#'(1D#Q/'C0aR[[[08%),#"5%+b:

7H,36%-#$+"#0/-#$+"%$+",)++0"%)#7
B&-,,/-,D0%++.+%1121:
B&-,,/-,D0%++.+%11210)#++2),CaC!"#$0c0!"#$0'%&2b:
B&-,,/-,D0)+%11M%&21:
B&-,,/-,D0)+%11M%&21015R2:
B&-,,/-,D0)+%11M%&21012+2),CaC!"#$0c0MOB/(0%3OM0&%,)<C0!"#$b:

@U6A!A>>8;C!C1U!/08C-A0f!160A!-.!BAU!a.00A<8.C6AU!-.!D<ABB6AB?7!@B!)CUJ.>610E

__G222



!"#$"%&%'(#)*#')+&%,,-%,. aT%'#3)%),%)b4"%c

`%#:)+/"(

@+0d'1>2),#"0210/'%0<2""%&52',%07/20'#10>2"&5,2042"0)#&#021,A0)#&>/21,#0/'0#692,#0F30
,%&65K'30'#10>2"&5,202'45%"+20&2'1%921:

!#(2&#1042"07/204%"5%6+210(205'1,%')5%0,52'20F07/204%+#"210,52'2'021,%104%"5%6+210(20
5'1,%')5%:00@'0*&%++,%+-0%61#+/,%&2',20,#(#10+#10#692,#10>/2(2'012"05'1>2))5#'%(#1:

@'02+0>%'2+0(20+%104%"5%6+210(205'1,%')5%0<%F0T04%"5%6+210[21>2)5%+21[C02$*a0F0)**C3,2&C
4).:0W+012+2))5#'%"02$*a01204202'02+0>%'2+0(20+%0(2"2)<%0+%0"2>"212',%)5?'0)#&#0*,"5'$0(2+0
#692,#05'1>2))5#'%(#:00*5012012+2))5#'%0)**C3,2&C4).012042'0,#(%10+%104%"5%6+210(20
5'1,%')5%0)#&#01508/212'0/'%01#+%:

@'02+0>%'2+0(20)?(5$#0120>/2(205',"#(/)5"0)/%+7/52"012',2')5%0*&%++,%+-30+%0N'5)%01%+42(%(0
2107/20+%04%"5%6+2021>2)5%+02$*a0%>/',%0%+0#692,#05'1>2))5#'%(#:

&a10A!`A<1U!A!<1-8N8>A0!5C!J1>1!BA!>BAU.!9*3$,&$c!J.01!B1!aA0.<1U!U8C!>.00A0!.B!)CUJ.>610!A!BA!
8CU6AC>8AE!@U!-.>807!`A<1U!A!<1-8N8>A0!BA!.U605>650A!-.B!1/[.61!<8.C60AU!.U6.!.U6X!`8`1E!!\1B`.<1U!AB!
#01TU.0!L!C1U!AU.950A<1U!O5.!.U6XC!U.B.>>81CA-AU!BA!>A6.910QA!-.!>BAU.!v6)%&D.)%31,v!L!BA!>BAU.!
9*3$,&$E!!@C60.!BAU!>1<8BBAU!U8<JB.U!O5.!.U6fC!-.60fU!-.!BA!JABA/0A!
3,2&),%$i).3)"*$5)($2V!68J.A<1U!B1!U8958.C6.7

_eG222



!"#$"%&%'(#)*#')+&%,,-%,. aT%'#3)%),%)b4"%c

&>.J6A<1U!B1U!>A</81U!>1<1!B1!a8>8<1U!AC6.0810<.C6.!I<.Cp!>1C6.d65ABc!1J>8;C!v)%%$B&C>2?vME

a"/bc)A#

W+$/'%10(20+%10#>)5#'210(20+#10B2'N107/208/5&#10/,5+5R%'(#0(/"%',202+0292&>+#0,52'2'0/'%0
+2,"%02',"20>%"K',2151:00@1%0+2,"%02102+0<#,^-2F0F0>#(2&#105'4#)%"021%10#>)5#'210
>"215#'%'(#0WID0F0+%0+2,"%:

4G)&:,"J

".1f2$.C>"? j </`E"

f1.\2B)%$C>\? j </`E\

)%%$B&C>2? j WID^1

3,2B$%&C3&C>3? j WID^5

$ZB*1.$C3&C>+? j WID^BWGe*.VIW^5

D8!61-1!UAB8;!/8.Cc!LA!-./.0QA<1U!`.0!>1<1!.B!)CUJ.>610!A!BA!8CU6AC>8A!-.!ZB8.C6.!O5.!-.[A<1U!
A/8.061!Aa10A!C1U!<5.U60A!5CA!C5.`A!`A08A/B.!-.!8CU6AC>8AE

&a10A!`A<1U!A!J1C.0B.!5C!C1</0.!A!C5.U601!>B8.C6.E!HA0A!.U1!U.B.>>81CA<1U!BA!`A08A/B.!-.!8CU6AC>8A!
.C!.B!JAC.B!-.!BA!8=O58.0-A!L!B5.91!8C90.UA<1U!.C!.B!JAC.B!-.!BA!-.0.>aA!B1!U8958.C6.7

_4G222



!"#$"%&%'(#)*#')+&%,,-%,. aT%'#3)%),%)b4"%c

S4:892S

&>.J6A<1U!B1U!>A</81U!I<.Cp!>1C6.d65AB!L!1J>8;C!v)%%$B&C>2?v!1!&+b"UME

HA0A!6.0<8CA0!.U6.!.[.<JB1c!UAB-0.<1U!-.!C5.U601!A</8.C6.!90A/AC-1!61-1U!B1U!>A</81UE!&/08<1U!.B!
P.Cp!-.B!P5C-1!L!.U>19.<1U!BA!1J>8;C!v2)4$C),7CkD3&vE

Z5AC-1!.C60.<1U!C5.`A<.C6.!A!C5.U601!D<ABB6AB?c!6.C-0.<1U!61-1!.B!A</8.C6.!.C!.B!<8U<1!.U6A-1!
O5.!B1!-.[A<1UE

@B!.[.<JB1!O5.!A>A/A<1U!-.!aA>.0!-.[A!.C!.`8-.C>8A!5CA!-8N.0.C>8A!N5C-A<.C6AB!-.B!D<ABB6AB?!>1C!
B1U!B.C95A[.U!-.!J0190A<A>8;C!s60A-8>81CAB.Ut!-1C-.!5C!1/[.61!C5C>A!U1/0.`8`.!A!5C!>A</81!-.B!

_,G222



!"#$"%&%'(#)*#')+&%,,-%,. aT%'#3)%),%)b4"%c

J0190A<AE!!@C!D<ABB6AB?!.U!J1U8/B.c!L!.U!aA/865ABc!<1-8N8>A0!5C!U8U6.<A!<8.C60AU!.U6A!N5C>81CAC-1E

@U6.!.[.<JB1c!A-.<fUc!C1U!<1U60;!AB95CAU!-.!BAU!a.00A<8.C6AU!J08C>8JAB.U!-.!D<ABB6AB?!I#01TU.0c!
i10?UJA>.!.!)CUJ.>610M!L!`8<1U!5C!J1>1!-.!>1<1!U.!5UACE

xA!.U6A<1U!J0.JA0A-1U!JA0A!JAUA0!A!5C!.[.<JB1!<fU!>1<JB.[1E

_RG222



!"#$"%&%'(#)*#')+&%,,-%,. aT%'#3)%),%)b4"%c

E.49'41*'1N(513.9.*$1'"1&".1E2+.

HA0A!J01>.UA0!A0>a8`1U!jP+c!>1UA!O5.!aA0.<1U!.C!.B!J0;d8<1!.[.<JB1c!5UA0.<1U!5CA!a.00A<8.C6A!
O5.!U8<JB8N8>A!<5>a1!BA!.U>08650A!-.!JA0U.0U!-.!jP+E!!@B!JA0U.0!O5.!568B8=A0.<1U!N5C>81CA!-.!BA!
U8958.C6.!<AC.0A7!ZA-A!`.=!O5.!.B!JA0U.0!.C>5.C60A!5C!C5.`1!6A9!-.!jP+c!B.!.C`QA!5C!<.CUA[.!AB!
1/[.61!O5.!.U6f!<fU!A008/A!.C!U5!J8BAu!L!.B!0.U5B6A-1!-.B!.C`Q1!-.B!<.CUA[.!U.!AJ8BAE!!Z5AC-1!.U.!
<8U<1!6A9!6.0<8CAc!.B!1/[.61!U.!-.UAJ8BA!-.!BA!J8BAE!!@B!J08<.0!1/[.61!AJ8BA-1!.U!5C1!J5.U61!A!<AC1!L!
.U!O58.C!J01>.UA0f!B1U!6A9U!-.!<fU!AB61!C8`.BE!!@B!<.CUA[.!O5.!U.!B.!.C`QA!AB!1/[.61!O5.!.U6f!A008/A!-.!
BA!J8BA!68.C.!>1<1!A095<.C61!5C!-8>>81CA081!O5.!>1C68.C.!B1U!A608/561U!-.B!6A9E

\.A<1U!5C!.[.<JB1!B1!U5N8>8.C6.<.C6.!U8<JB.!>1<1!JA0A!ACAB8=A0B1!J10!>1<JB.61E!)<A98C.<1U!5C!
A0>a8`1!jP+!>1<1!.B!U8958.C6.7

!"#$%&"'

CCC!($)*+%"C)B$**371Mlm)&$2lC,1(".$Mlb1"l'

CCCCCC!&,)$--,+%C%3D7)7Ml/12C<,-$*$2lC,D($.1MlUWnolCB.143,%3)Ml9<lC%)**$Ml03,$Cp7_l.'

CCC!.($)*+%"'

CCC!($)*+%"C)B$**371Ml'(3&:lC,1(".$Mlq1$l'

CCCCCC!,%/+)0"-,+%1-+%2"-2+'

CCCCCCCCC!$0",3C73.$%%31,Ml#1$2H3.1_)3"3$(_%1(l.'

CCCCCCCCC!2$3$/+%+C,D($.1MlrrrEstusstul.'

CCCCCC!.,%/+)0"-,+%1-+%2"-2+'

CCCCCC!&,)$--,+%C%3D7)7Ml5$fCe1.\lC,D($.1MlUWsrolCB.143,%3)Ml5elC%)**$Mld_CUu&:C<4$_l.'

CCC!.($)*+%"'

!."#$%&"'

@U6.!A0>a8`1!>1C68.C.!B1U!-A61U!-.!5CA!A9.C-Au!BA!A9.C-A!68.C.!-.C601!J.0U1CAU!L!BAU!J.0U1CAU!68.C.C!
-80.>>81C.U!L!8CN10<A>81C.U!-.!>1C6A>61u!A!U5!`.=!BAU!8CN10<A>81C.U!-.!>1C6A>61!68.C.C!6.BXN1C1U!L!
-80.>>81C.U!-.!.<A8BE

)CU6058<1U!AB!JA0U.0!JA0A!O5.!.C`Q.!B1U!U8958.C6.U!<.CUA[.U!U.9pC!.B!6A9!O5.!U.!J01>.U.7

4"#5&$5678 7$%*"9$5"5:%;,")

S)-$,7)R =%.$).<-$,7)V

SB$.21,)R =%.$).0$.21,)V

S73.$%%31,R =%.$).83.$%%31,V

S3,a1.()%31,E%1,&)%&1R =%.$).+,a1.()%31,91,&)%&1V

S$()3*R =%.$).Yc)3*V

S&$*$a1,1R =%.$).`$*$a1,1V

_SG222
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H1C-0.<1U!.C!BA!J8BAc!AC6.U!-.!>1<.C=A0!.B!JA0U.1c!5C!1/[.61!<-$,7)2E!!@U.!1/[.61!.U!>AJA=!-.!
>0.A0!L!AB<A>.CA0!A9.C-AUc!.U!-.>807!.U!>AJA=!-.!0.UJ1C-.0!AB!<.CUA[.!=%.$).<-$,7)V

&C6.U!-.!>1<.C=A0c!BA!J8BA!-.B!JA0U.0!>1C68.C.!B1!U8958.C6.7

una Agendas

B&-,,/-,D$+"%$4#/0,"

@'0*&%++,%+-02P51,20/'05(5#&07/20)#'151,202'0'#&6"%"0%0+#10#692,#10)#'0[%[0#0[%'[0Z/'#0#0
/'%02'0d'$+K1\0F02+0'#&6"20(20+%0)+%12:

;2021%08#"&%0/'05'1,%')5%0(20+%0)+%120'&.3,-0120+%0++%&%0%*,"5'$0#0[%0*,"5'$[30/'%05'1,%')5%0
(208)&$0120++%&%0%;%,20#0[%0;%,2[30/'%05'1,%')5%0(20+,&$-$.0210%'d',2$2"0#0[%'0d',2$2"[30
2,):

@+0+/$%"05(2%+0>%"%0+22"0,#(%10+%10)#'42')5#'210205(5#&107/20120/1%'02'0*&%++,%+-02102+0
+56"#0f*&%++,%+-0H5,<0*,F+2g0Z42"0656+5#$"%8=%\:

(A:<87;ee@9:79(A:<87>!%U1*-1#'%"2
!!!!E*9:7&5<7&<5:i7&7A:<87&^&=7&A57987&:<&:=&9:@:4629E
!!!!|!%$/'(%!|
!!!!%$/'(%!>f!(A:<87!C.TE
!!!!;:=?!A--&9.C-A7!%$/'(%E
!!!!j!%$/'(%E

d"&'()_)8,-#)\\%"&'()_)51/"*"

./%'(#0210'2)21%"5#04#+)%"02+0)?(5$#08/2',20(20/'0&K,#(#02'0>%>2+30120/,5+5R%0+%0
)#'42')5?'0(2021)"565"+#0)#'02+0'#&6"20(20+%0)+%123012$/5(#0(20hh0F30%0)#',5'/%)5?'302+0
'#&6"20(2+0&K,#(#:

@1,#0210/'%0)#'42')5?'0>%"%02+0>%>2+0F0'#0210>%",20(20+%015',%P510*&%++,%+-:

Z1<1!.B!0.U5B6A-1!-.!BA!.`AB5A>8;C!-.B!<.CUA[.!=%.$).<-$,7)V!.U!5CA!<-$,7)c!.U6A!U.!AJ8BA!L!
.U!Aa10A!BA!0.UJ1CUA/B.!-.!>1C6.U6A0!AB!<.CUA[.!=%.$).0$.21,)V

+A!J8BAc!.C!.U6.!J5C61c!>1C68.C.!B1!U8958.C6.7

e3G222
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una Agenda
una Agendas

(A:<87ee@9:79!:9;2<7>!%U1*-1#'%"2
!!!!E*9:7&5<7&<5:i7&4:9;2<7&^&=7&A57987&:<&:=&9:@:4629E
!!!!|!0/"3#'%!|
!!!!0/"3#'%!>f!!:9;2<7
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!AJ.BB8-17!I%U1*-1#'%"2!A67!S74:==C82SM
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!C1</0.7!I%U1*-1#'%"2!A67!S<23Q9:SME
!!!!;:=?!A--H.0U1CA7!0/"3#'%E
!!!!j!0/"3#'%E

@U6.!<X61-1!-.!BA!>BAU.!<-$,7)!.U!<5L!U8<8BA0!AB!AC6.0810!<X61-1!=%.$).<-$,7)V!.d>.J61!
J10O5.!.U6.!<X61-1!>1CU8-.0A!B1U!A608/561U!J0.U.C6.U!.C!.B!6A9!SB$.21,)Rc!O5.!`8.C.C!.C!.B!
A095<.C61!A'8>681CA0Lc!O5.!JA0A!>0.A0!5CA!0$.21,)!>1C!C1</0.!L!AJ.BB8-1E

&a10A!U.!AJ8B;c!.C!BA!J8BAc!5CA!0$.21,)c!AUQ!O5.!Aa10A!.U6.!1/[.61!.U!.B!0.UJ1CUA/B.!-.!>1C6.U6A0!AB!
<.CUA[.!=%.$).83.$%%31,V

una Persona nombre='Bob' 
apellido='Gates'

una Agenda
una Agendas

!:9;2<7ee@9:790C9:@@C2<>!%U1*-1#'%"2
!!!!E*9:7&5<7&<5:i7&8C9:@@C2<&^&=7&A57987&:<&:=&9:@:4629E
!!!!|!(1"/**1#'!|
!!!!(1"/**1#'!>f!0C9:@@C2<
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!>ABB.7!I%U1*-1#'%"2!A67!S@7==:SM
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!C5<.017!I%U1*-1#'%"2!A67!S<53:92SM
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!>85-A-7!I%U1*-1#'%"2!A67!S@C5878SM
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!J01`8C>8A7!I%U1*-1#'%"2!A67!S492iC<@C7SME
!!!!;:=?!A--'80.>>81C7!(1"/**1#'E
!!!!j!(1"/**1#'E

+A!'80.>>81C!-.`5.B6A!J10!.B!<X61-1!AC6.0810!U.!AJ8BAc!-.[AC-1!BA!J8BA!-.!BA!U8958.C6.!N10<A7

eFG222
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una Direccion calle='Pine Rd.' 
numero='1239' ciudad='Los 

Angeles' provincia='CA'
una Persona nombre='Bob' 

apellido='Gates'
una Agenda
una Agendas

&a10A!.B!JA0U.0!U.!.CN0.C6Ac!J10!J08<.0A!`.=!.C!.U6.!.[.<JB1c!AB!a.>a1!O5.!5C!6A9!U.!>8.00AE!!@C!.U6.!
J5C61!.B!6A9!S73.$%%31,R!U.!>8.00Ac!.C61C>.U!.B!JA0U.0!-.UAJ8BA!BA!-80.>>8;CE

una Persona nombre='Bob' 
apellido='Gates'

una Agenda
una Agendas

&a10A!U.!>8.00A!.B!6A9!SB$.21,)Rc!AUQ!O5.!U.!-.UAJ8BA!BA!J.0U1CAE

una Agenda
una Agendas

&a10A!U.!.C`QA!1601!<.CUA[.!=%.$).0$.21,)V!A!BA!&9.C-A!O5.!.U6f!.C!BA!J8BAc!>0.AC-1!5CA!
C5.`A!H.0U1CA!L!AJ8BfC-1BAE

una Persona nombre='Joe' 
apellido='Smith'

una Agenda
una Agendas

&a10A!U.!.C`QA!5C!<.CUA[.!=%.$).+,a1.()%31,91,&)%&1V!A!BA!J.0U1CA!>1<1!0.A>>8;C!AB!
6A9!S3,a1.()%31,E%1,&)%&1RE

!:9;2<7ee@9:79)<?2937@C2<*2<67@62>!%U1*-1#'%"2
!!!!E*9:7&5<7&<5:i7&C<?2937@C2<&8:&@2<67@62&^&=7&A57987&:<&:=&9:@:4629E
!!!!j!C<?2937@C2<*2<67@62!>f!)<?2937@C2<*2<67@62!C.TE

+A!J8BA!O5.-A!Aa10A!-.!BA!U8958.C6.!N10<A7

e2G222
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una InformacionContacto
una Persona nombre='Joe' 

apellido='Smith'
una Agenda
una Agendas

&!>1C68C5A>8;Cc!.B!1/[.61!O5.!.U6f!A008/A!-.!BA!J8BA!I5CA!)CN10<A>81CZ1C6A>61M!0.>8/.!.B!<.CUA[.!
=%.$).Yc)3*V

)<?2937@C2<*2<67@62ee@9:79$-7C=>!%U1*-1#'%"2
!!!!E*9:79&5<&<5:i2&:37C=&^&=2&A57987&:<&:=&9:@:4629E
!!!!|!/T%1,!|
!!!!/T%1,!>f!$-7C=!-80.>>81C7!I%U1*-1#'%"2!A67!S8C9:@@C2<SME
!!!!;:=?!A--@PA8B7!/T%1,E
!!!!j!/T%1,E

@B!0.U5B6A-1!-.B!<X61-1!AC6.0810!I5C!@PA8BM!U.!AJ8BAc!J.01!8C<.-8A6A<.C6.!-.UJ5XU!U.!-.UAJ8BA!LA!
O5.!.B!6A9!S$()3*R!U.!>8.00A!L!C5.`A<.C6.!O5.-A!A008/A!-.!BA!J8BA!BA!)CN10<A>8;C!-.!Z1C6A>61E

@B!6A9!S&$*$a1,1RCU.!!J01>.UA!-.!N10<A!U8<8BA0!AB!6A9!S$()3*R

)<?2937@C2<*2<67@62ee@9:79+:=:?2<2>!%U1*-1#'%"2
!!!!E*9:79&5<&<5:i2&6:=W?2<2&^&=2&A57987&:<&:=&9:@:4629E
!!!!|!-/,/@#'#!|
!!!!-/,/@#'#!>f!+:=:?2<2!C5<.017!I%U1*-1#'%"2!A67!S<53:92SME
!!!!;:=?!A--b.B.N1C17!-/,/@#'#E
!!!!j!-/,/@#'#E

&!>1C68C5A>8;C!U.!>8.00A!.B!6A9!S3,a1.()%31,E%1,&)%&1R!L!U.!-.UAJ8BA!BA!)CN10<A>8;C!-.!
Z1C6A>61E

&a10A!U.!J01>.UA!.B!6A9!S73.$%%31,R!-.!895AB!N10<A!O5.!U.!J01>.U;!JA0A!BA!J.0U1CA!AC6.0810c!
AJ8BAC-1!.B!0.U5B6A-1!L!-.UAJ8BfC-1B1!.C!>5AC61!U.!>8.00A!.B!6A9E

@B!.U6A-1!-.!BA!J8BAc!.C!.U6.!J5C61c!.U!.B!U8958.C6.7

una Persona nombre='Joe' 
apellido='Smith'

una Agenda
una Agendas

e^G222
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xA!.U6A<1U!6.0<8CAC-1!-.!J01>.UA0!.B!jP+c!U;B1!0.U6A!J01>.UA0!.B!>8.00.!-.B!6A9!SB$.21,)R!L!.B!
>8.00.!-.B!6A9!S)-$,7)RE!!@U!-.>80!O5.!U.!-.UAJ8BA!BA!J.0U1CA!L!B5.91!BA!A9.C-Ac!O5.-AC-1!BA!J8BA!
.C!.B!<8U<1!.U6A-1!O5.!.U6A/A!AC6.U!-.!>1<.C=A0!.B!JA0U.1E

una Agendas

]A/8.C-1!O5.-A-1!.dJB8>A-1!>1<1!N5C>81CA!.B!JA0U.0!-.!jP+!/AUA-1!.C!5CA!J8BAc!J1-.<1U!
>1<.C=A0!>1C!.B!8<J106A-10!-.!i8?8J.-8AE

e_G222
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O8;$4).*$41*'1P2=2;'*2.

&a10A!C1U!1>5JA0.<1U!-.!5C!.[.<JB1!5C!J1>1!<fU!>1<JB.[1!Lc!A!U5!`.=c!<fU!>1<JB.61E!]A0.<1U!
5C!8<J106A-10!-.!B1U!-A61U!-.!BA!i8?8J.-8AE

90D0:)*0-

J5-5>2(5%0210/'0>"#F2),#0>%"%021)"565"0)#&/'5,%"5%&2',202')5)+#>2(5%10+56"2102'0,#(#10+#10
5(5#&%1:0`/208/'(%(%0>#"0i5&&F0J%+210F0I%""F0*%'$2"06%1A'(#1202'02+0)#')2>,#0H5-507/20
>2"&5,20)"2%"0)#+2),54%&2',20(#)/&2',#10H263015'07/20+%0"24515?'0(2+0)#',2'5(#012%0
'2)21%"5%0%',210(201/0%)2>,%)5?'0>%"%012"0>/6+5)%(#02'0+%0"2(:0I%042"15?'02'05'$+K10
)#&2'R?02+0jk0(202'2"#0(20TUUj:0D"210%S#10F0&2(5#0(21>/K1302'012>,52&6"20(20TUU_30
/'#10jU:UUU02(5,#"210%),54#10,"%6%9%6%'02'0j:UUU:UUU0(20%",=)/+#102'0&A10(20kU05(5#&%1:

!%"%0&A105'8#"&%)5?'C0<,,>Cll21:H5-5>2(5%:#"$lH5-5lJ5-5>2(5%

W")<54#10(20+%0J5-5>2(5%C

! <,,>Cll(#H'+#%(:H5-5&2(5%:#"$l0 00F

! <,,>Cll&2,%:H5-5&2(5%:#"$lH5-5ld&>#",5'$m%mJ5-5>2(5%m(%,%6%12m(/&>m5',#mB2(5%J5-50 0

@B!J01L.>61!i8?8J.-8A!/08C-A!61-A!BA!8CN10<A>8;C!-.!U5U!U8681U!-8UJ1C8/B.U!JA0A!/A[A0!-.U-.!
)C6.0C.6E!!D.!J5.-.C!/A[A0!61-1U!B1U!A06Q>5B1U!-.!BAU!-8N.0.C6.U!.C>8>B1J.-8AU!-.!-8N.0.C6.U!8-81<AU!
.C!5C!A0>a8`1!jP+E

\A<1U!A!60A6A0!-.!BB.`A0!A!>A/1!.B!.[.<JB1!J0190A<AC-1!-.!BA!N10<A!<fU!8C>0.<.C6AB!J1U8/B.c!
J0190A<AC-1!61-1!B1!O5.!J1-A<1U!.C!.B!'.J50A-10E

\.A<1U!5C!jP+!-.!.[.<JB1!UA>A-1!-.!BA!i8?8J.-8A!.C!+A6QCc!J.01!U8<JB8N8>A-1!L!A>106A-1!JA0A!
J1-.0!ACAB8=A0B1!.C!61-A!U5!.d6.CU8;C7

!0$&,"<,=,'

CC!*,2$,%/+'

CCCC!*,2$%"0$'i3%3B)$73)!.*,2$%"0$'

CCCC!>"*$':&&BVQQ*)_f3\3B$73)_1.-Qf3\3Q0)-3,)vB.3()!.>"*$'

CCCC!#$%$)"2+)'c$73)d3\3CU_t7$4$*!.#$%$)"2+)'

CCCC!-"*$'a3.2&E*$&&$.!.-"*$'

CCCC!%"0$*("-$*'

CCCCCC!%"0$*("-$C\$;MlEUl''B$%3)*32!.%"0$*("-$'

CCCCCC!%"0$*("-$C\$;MlwlC.'

CCCCCC!%"0$*("-$C\$;MlUl'832BD&)&31!.%"0$*("-$'

eeG222
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CCCC!.%"0$*("-$*'

CC!.*,2$,%/+'

CC!("#$'

CCCC!2,23$'<2&.1,1(3)!.2,23$'

CCCC!,&'U!.,&'

CCCC!)$;,*,+%'

CCCCCC!,&'xtuut!.,&'

CCCCCC!2,0$*2"0('WwwuEUwEnU`WWVWrVxny!.2,0$*2"0('

CCCCCC!-+%2),>?2+)'

CCCCCCCC!,('rw_Unt_WUx_Uww!.,('

CCCCCC!.-+%2),>?2+)'

CCCCCC!2$@2'ggg<2&.1,1(3)ggg!.2$@2'

CCCC!.)$;,*,+%'

CC!.("#$'

CC!("#$'

CCCC!2,23$'<DZ3*3D(!.2,23$'

CCCC!,&'W!.,&'

CCCC!)$;,*,+%'

CCCCCC!,&'xxWtx!.,&'

CCCCCC!2,0$*2"0('WwwuEUwEUU`UtVxnVnuy!.2,0$*2"0('

CCCCCC!-+%2),>?2+)'

CCCCCCCC!,('WUs_sW_nn_Urx!.,('

CCCCCC!.-+%2),>?2+)'

CCCCCC!-+00$%2'"$&&$.C*)&3,Ca.1(C3&)*;C]]V3&Vz&$,&$V!."3*3D2c)-32&$.^^!.-+00$%2'

CCCCCC!2$@2'gg{3%C)77$,7)$C2D,&C,1&31,$2C)7CD2D(C*$%&1.32!.2$@2'

CCCC!.)$;,*,+%'

CC!.("#$'

CC!("#$'

CCCC!2,23$'z21.V<.%:3")*7C63&|%:$2&$.a3$*7!.2,23$'

CCCC!,&'n!.,&'

CCCC!)$;,*,+%'

CCCCCC!,&'WuWrt!.,&'

CCCCCC!2,0$*2"0('WwwWEUUEWt`UrVnnVuny!.2,0$*2"0('

CCCCCC!-+%2),>?2+)'

CCCCCCCC!,(':12&UuuEUtx_B11*WUnxu_3,&$."D23,$22_3&!.,('

CCCCCC!.-+%2),>?2+)'

CCCCCC!-+00$%2'K!.-+00$%2'

CCCCCC!2$@2''&D7312D2C2D(C3,Cz,34$.23&)&$C`1.1,&1,3$,2$!.2$@2'

CCCC!.)$;,*,+%'

CC!.("#$'

!.0$&,"<,=,'

e4G222
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\.<1U!O5.!5C!S($73)f3\3R!68.C.!-.C601!S23&$3,a1R!L!SB)-$Rc!O5.!B1U!SB)-$R!68.C.C!
-.C601!S.$43231,Rc!L!O5.!BAU!S.$43231,R!68.C.C!.B!6.d61!-.!BAU!Jf98CAUE

bA</8XC!`.<1U!O5.!AB95C1U!6A9U!U.!5UAC!U;B1!JA0A!<.6.0!-A61U!.C!N10<A!-.!D608C9!IS23&$,)($Rc!
S")2$Rc!S-$,$.)&1.Rc!S%)2$Rc!S,)($2B)%$Rc!S&3&*$Rc!S37Rc!S&3($2&)(BRc!S3BRc!
S&$Z&Rc!S%1(($,&Rc!.6>M!JA0A!.U61U!>AU1U!.B!JA0U.0!C1U!1N0.>.!160A!N10<A!-.!J01>.UA0!.B!6A97!
-.N8C8<1U!5C!6.d6"6A9!L!.B!1/[.61!-.!A008/A!-.!BA!J8BA!0.>8/80f!5C!<.CUA[.!>1C!5C!D608C9!>1<1!
A095<.C61!>1C6.C8.C-1!.B!6.d61!.C>.00A-1!J10!.B!6A9c!L!U.!AJ8BA0f!.B!<8U<1!1/[.61E

Z1C!.U6.!.[.<JB1!J0.6.C-1!<1U60A0!BAU!NA>8B8-A-.U!JA0A!BA!J0190A<A>8;C!8C>0.<.C6AB!O5.!C1U!/08C-A!
5C!A</8.C6.!>1<1!D<ABB6AB?E!H1U!.UA!<8U<A!0A=;C!>0.1!O5.!LA!a.<1U!ACAB8=A-1!-.<AU8A-1!.B!jP+!
AC6.U!-.!>1<.C=A0E!g@<J.>.<1U!LA!<8U<1h

+1!J08<.01!O5.!6.C.<1U!O5.!aA>.0!.U!8CU6AC>8A0!.B!JA0U.0!L!J1C.0B.!BA!<QC8<A!8CN10<A>8;C!>1<1!
JA0A!.<J.=A0!A!J0190A<A0c!>0.A<1U!5CA!>BAU.!c$73)f3\3!L!-.C601!J1C-0.<1U!5C1U!<X61-1U!-.!
>BAU.!JA0A!8CU6AC>8A0!P.-8AT8?8U!-.U-.!A0>a8`1U!jP+E

51/"*"#$*)$8,-#)$2#T$51/"*"#$*)$`%#/-%+0-

I%10)+%12102'0*&%++,%+-01#'30#645%&2',230,%&65K'0#692,#1:00I%0)+%120&#(2+%0+%105'1,%')5%130
F0+%0)+%120(20+%0)+%120Z+%0&2,%)+%12\0&#(2+%0+%0)+%12:

I%10)+%1210"2)562'0&2'1%9210Z)#&#0)/%+7/52"0#692,#\0F0+#10&K,#(#10(20)+%1201#'0+%08#"&%0
(20"21>#'(2"0%021#10&2'1%921:

!#"0292&>+#C0@'0*&%++,%+-0+#10)#'1,"/),#"210'#0,52'2'0/'%012&A',5)%021>2)5%+0Z)#&#0150+%0
,52'2'02'0i%4%30.nn302,)\:0*#'015&>+2&2',20&K,#(#10(20)+%1207/20,52'2'0+%0
"21>#'1%65+5(%(0(20)"2%"05'1,%')5%1:

D%&65K'02108"2)/2',202')#',"%"12302'0+%0)+%1230)#'0&K,#(#107/20#>2"2'01#6"20,#(%10+%10
5'1,%')5%10(20+%0)+%12:00@92&>+#1C0=)**+,2&),%$230=)**'D"+,2&),%$230
=3,2B$%&<**+,2&),%$2302,):

HA0A!.U1!C1U!aA>.<1U!-.!5C!#01TU.0!-.!ZBAU.U!IP.Cp!-.B!P5C-1!kk!!g1B$,___g!!kk!
g".1f2$.C>"?g!1!&+b"/ME!!&a10A!>0.A<1U!5CA!>A6.910QA!-.!>BAU.U!JA0A!J1C.0!C5.U60A!>BAU.U!
-.C601E!HA0A!B190A0!.U1!J.-8<1U!.B!<.Cp!>1C6.d65AB!IaA>8.C-1!>B8>!>1C!.B!/16;C!A=5B!-.B!0A6;CM!-.B!
JAC.B!-.!>A6.910QAU!-.!>BAU.U!!L!U.B.>>81CA<1U!BA!1J>8;C!v)77C3&$(___vE

e,G222



!"#$"%&%'(#)*#')+&%,,-%,. aT%'#3)%),%)b4"%c

b.>B.A<1U!.B!C1</0.!-.!C5.U60A!ZA6.910QA!-.!ZBAU.U

!L!A>.J6A<1U

eRG222



!"#$"%&%'(#)*#')+&%,,-%,. aT%'#3)%),%)b4"%c

&a10A!.U6A<1U!B8U61U!JA0A!>0.A0!BA!J08<.0!>BAU.!-.!C5.U601!.[.<JB1E!!HA0A!.U1!0..<JBA=A<1U!-1C-.!
-8>.!5)($!a'D"%*)22!J10!.B!C1</0.!-.!BA!>BAU.!O5.!O5.0.<1U!>0.A0c!.C!.U6.!>AU1!P.-8AT8?8E

L!A>.J6A<1U7

eSG222



!"#$"%&%'(#)*#')+&%,,-%,. aT%'#3)%),%)b4"%c

&a10A!O5.!LA!6.C.<1U!C5.U60A!>BAU.!>0.A-A!`A<1U!A!>0.A0!5C1U!<X61-1U!-.!>BAU.c!A!<1-1!-.!
>1CU605>610.Uc!JA0A!8CU6AC>8A0!P.-8AT8?8U!-.U-.!A0>a8`1U!jP+E

HA0A!>0.A0!<X61-1U!-.!>BAU.!.C!B59A0!-.!<X61-1U!-.!8CU6AC>8Ac!-./.<1U!U.B.>>81CA0!.B!/16;C!%*)22C
O5.!.U6f!-./A[1!-.B!JAC.B!-.!>BAU.UE!!Z5AC-1!B1!aA9A<1Uc!B1U!1601U!2!JAC.B.U!<1U60A0fC!>A6.910QAU!
-.!<X61-1U!L!<X61-1U!J.01!-.!>BAU.!.C!B59A0!-.!8CU6AC>8AE!D8!O5.0.<1U!`1B`.0!A!`.0!1!<1-8N8>A0!
>A6.910QAU!-.!<X61-1U!L!<X61-1U!-.!8CU6AC>8A!J0.U81CA<1U!.B!/16;C!3,2&),%$E

D.B.>>81CA<1U!.B!/16;C!%*)22c!L!>0.A<1U!5CA!>A6.910QA!-.!<X61-1U!I-.!>BAU.!.C!.U6.!>AU1M!
BBA<A-A!g3,2&),%$C%.$)&31,g!5UAC-1!BA!1J>8;C!g,$fC%)&$-1.;___g!-.B!<.Cp!
>1C6.d65AB!-.B!JAC.B!-.!>A6.910QAU!-.!<X61-1U!L!B5.91!.B898.C-1!BA!>A6.910QA!-.U-.!BAU!1J>81C.U!
1N0.>8-AUE

43G222



!"#$"%&%'(#)*#')+&%,,-%,. aT%'#3)%),%)b4"%c

D8!61-1!UAB8;!/8.Cc!BA!0.>8XC!>0.A-A!>A6.910QA!-.!<X61-1U!I-.!>BAU.M!O5.-A!U.B.>>81CA-A!L!.B!/01TU.0!
C1U!1N0.>.!5CA!JBAC68BBA!.C!.B!JAC.B!8CN.0810!JA0A!>0.A0!5C!<X61-1!-.C601!-.!.UA!>A6.910QA7

4FG222



!"#$"%&%'(#)*#')+&%,,-%,. aT%'#3)%),%)b4"%c

e,-%/0,,-$:-(-$%6)2"#$&1/"*"#

@+0O"#H12"0(20.+%1210'#10#8"2)20/'%0>+%',5++%07/20>#(2&#10/,5+5R%"0>%"%0)"2%"0'/24#10
&K,#(#1:

&a10A!8C90.UA<1U!B1!U8958.C6.!.C!.B!JAC.B!8CN.0810c!L!A>.J6A<1U7

!"#$%&'()*$(+,)%+-"1'$
))))-."(*/01*/10(2*/&134*15(/+('/"(5(64#"/+(3+(/('/*"57&2#/''*$*+#/*84"&19-

))))d)%"*B1G#)1'3-%'*1%)0%"3/")d

))))-*:"(/('/*"57&2#-
))))%"*B1G#),;)%&'(84"(*$)"/%(b',2\1,/e%&/(f)%+-"1'$8

))))-5"(*/'*/&134*15&*/+('/"(5(64#"-
))))1'3-%'*1%),;)3('!)'/^8

))))-&134*15&*/('/6*"3("-
))))0%"3/"),;)<=>84*5?@*"3(")#'f)%"*B1G#8

))))-'*/&134*15&*/"(5&A1/5"(*+*/(3/('/6"&$("/#:B(4#/+(/'*/6&'*-
))))0%"3/")053Bf)1'3-%'*1%8

))))-&134"0&$#3/*'/6*"3("/3#:"(/5#$#/6"#5(3*"/'#3/4*93-
))))0%"3/")#'9%$f)C$(+&*D&?&C)3/'(f)E#1=(+&*D&?&,8

))))-'(/6(+&$#3/*'/6*"3("/F0(/7*9*/30/4"*:*B#-
))))0%"3/")0%"3/U#*5&/'-8

))))-5(""*$#3/('/*"57&2#-
))))%"*B1G#)*,#3/8

))))-+(2#'2($#3/'*/&134*15&*/*'/"($&4(14(/+('/$(13*B(-
))))G)1'3-%'*1%

42G222



!"#$"%&%'(#)*#')+&%,,-%,. aT%'#3)%),%)b4"%c

@U!a10A!-.!.[.>56A0c!J10!J08<.0A!`.=c!C5.U601!8<J106A-10!-.!i8?8J.-8AE!!&/08<1U!5C!i10?UJA>.!
IP.Cp!-.B!P5C-1!kk!!g1B$,___g!!kk!g':1D&Cd1.\2B)%$gM!L!6.>B.A<1U!B1!U8958.C6.7

H(+f02"#$*)$)G)&:,"

@+0%")<54#0,5'F:P&+0F0#,"#10%")<54#10/1%(#102'021,20+56"#0120>/2(2'0(21)%"$%"0(21(202+0
15,5#0H260(2+0+56"#02'0<,,>Cll1&%++,%+-:)#'1/+,%":)#&

@+0%")<54#0,5'F:P&+0)#',52'202P%),%&2',202+0,2P,#02P>/21,#02'0+%0>A$5'%0TT:

D.B.>>81CA<1U!BA!U.C6.C>8A!0.>8XC!6.>B.A-A!L!BA!.`AB5A<1U!>1C!g71C3&C>7?g!I1!&+b"-ME

g\18BAh!g&JA0.>.!J10!J08<.0A!`.=!5C!.0010h!#8.C`.C8-1!AB!<A0A`8BB1U1!L!-8Cf<8>1!<5C-1!-.!
D<ABB6AB?E

4^G222
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!"#$"%&%'(#)*#')+&%,,-%,. aT%'#3)%),%)b4"%c

e()b*):6(-*"(

@+0>"2^(2>/"%(#"0210/'%0<2""%&52',%07/20'#106"5'(%05'8#"&%)5?'01#6"20/'02""#"07/20<%0
#)/""5(#02'02+0%&652',20F0'#10>2"&5,20,#&%"0%+$/'%0%))5?'0>%"%01/61%'%"02+0>"#6+2&%:

@+0,=,/+#0(20+%042',%'%0&/21,"%02+0,5>#0(202""#"302'021,20)%1#0210/'0,=>5)#0
B211%$2M#,V'(2"1,##(0ZB2'1%920M#0@',2'(5(#\:0@10(2)5"302+0>"2^(2>/"%(#"0'#1021,A0
(5)52'(#07/20%+$N'0#692,#0'#01/>#0)#&#0)#',21,%"0%0(2,2"&5'%(#0&2'1%92:00*50%'%+5R%&#10
/'0>#)#0&A1042"2&#107/202+0#692,#02'0)/21,5?'0210/'0c$73)f3\330F07/202+0&2'1%9207/20
'#02',52'(20210=1,c$73)f3\3V

@1,%042',%'%0'#10#8"2)204%"5%10%+,2"'%,54%10>%"%0>"#)21%"02+02""#"C

A)+-$$&J0.#',5'/%"0)#'0+%0292)/)5?'05$'#"%'(#02+02""#":

B&"%&+%J0W6%'(#'%"0+%0292)/)5?':

C$>?#J0;2>/"%"02+02""#"0)#'02+0(2>/"%(#"0f)#&>+2,#g:

D)$"2$J0."2%"02+0&K,#(#08%+,%',202'0+%0)+%120(2+0#692,#0"2)2>,#"30#02'0%+$/'%0(201/10
1/>2")+%121:00@1,%0#>)5?'01?+#0%>%"2)20%',20+#102""#"210(2+0,5>#0B211%$2M#,V'(2"1,##(:

+1U!.0010.Uc!-.!>5ABO58.0!68J1c!U8.<J0.!U1C!1J1065C8-A-.U!-.!0.NB.d8;C!U1/0.!C5.U601!U8U6.<A!L!C1U!
J.0<86.C!0."`AB8-A0!C5.U60AU!>1C>.J>81C.U!U1/0.!.B!-1<8C81!O5.!.U6A<1U!<1-.BAC-1E

&CAB8=AC-1!BA!8CN10<A>8;C!O5.!C1U!-A!.B!J0."-.J50A-10c!.U!Nf>8B!-A0U.!>5.C6A!O5.!B1!O5.!1>500.!.U!
O5.!B.!-8[8<1U!AB!JA0U.0!O5.!.C`8A0A!.B!<.CUA[.!=1,c$73)f3\3V!>5AC-1!.C>5.C60.!5C!6A9!
S($73)f3\3Rc!.B!JA0U.0!U.!B1!.C`QA!AB!1/[.61!O5.!.U6f!A008/A!.C!BA!J8BAc!.U!-.>80!O5.!U.!B1!.C`QA!A!
C5.U601!1/[.61!P.-8AT8?8E

*1U!AJ01`.>aA<1U!-.!5CA!-.!BAU!J1U8/B.U!A>>81C.U!O5.!C1U!1N0.>.!.B!J0."-.J50A-10c!BA!1J>8;C!-.!
>0.A0!.B!<X61-1E!!HA0A!.U1!J0.U81CA<1U!.B!/16;C!9.$)&$E

4_G222



!"#$"%&%'(#)*#')+&%,,-%,. aT%'#3)%),%)b4"%c

@C!.U6.!<1<.C61!.B!J0."-.J50A-10!C1U!1N0.>.!BA!J1U8/8B8-A-!-.!>0.A0!.B!<X61-1!.C!BA!>BAU.!-.B!
1/[.61!0.>.J610c!1!.C!>5ABO58.0A!-.!U5U!U5J.0>BAU.UE!@C!.U6.!>AU1!.B.98<1U!BA!>BAU.!c$73)f3\3E

&!>1C68C5A>8;C!.B!.C610C1!C1U!J0.95C6A!.C!>5AB!>A6.910QA!-.!<X61-1U!O5.0.<1U!>0.A0!C5.U601!
<X61-1E

*8C95CA!-.!BAU!>A6.910QAU!1N0.>8-AU!C1U!U80`.c!AUQ!O5.!U.B.>>81CA<1U!BA!1J>8;C!g,$f___g!L!
8C90.UA<1U!gB).23,-gE

4eG222



!"#$"%&%'(#)*#')+&%,,-%,. aT%'#3)%),%)b4"%c

+.U!J0.U.C61!AB!-.J50A-10c!5CA!a.00A<8.C6A!-1C-.!JAUA0fC!90AC!JA06.!-.B!68.<J1!O5.!568B8>.C!
J0190A<AC-1!>1C!D<ABB6AB?E

_):6(-*"(

@+0(2>/"%(#"0210/'%0<2""%&52',%07/20>2"&5,202P%&5'%"0)#&#0#)/""20+%0292)/)5?'0(20
)?(5$#0*&%++,%+-:00D%&65K'0>2"&5,20&#(585)%"0+#10&K,#(#10#'^,<2^8+F0F012$/5"0+%0292)/)5?'0
(21(202+0>/',#0%',2"5#"0%+0&K,#(#0&#(585)%(#:

44G222



!"#$"%&%'(#)*#')+&%,,-%,. aT%'#3)%),%)b4"%c

@+0(2>/"%(#"02130,%+042R30/'%0(20+%10<2""%&52',%0)#'0&A10#>)5#'21:00!#(2&#1042"0+%0>5+%0
(20)#',2P,#10Z7/208#"&%'02+0)%++^1,%)-\30>#(2&#1042"0F0&#(585)%"0+#10&K,#(#10
5'4#+/)"%(#102'0+%0292)/)5?'30>#(2&#105'1>2))5#'%"0+#10#692,#10"2)2>,#"2130>#(2&#10
5'1>2))5#'%"0+#10)#',2P,#10(20292)/)5?'0F042"02+04%+#"0(20+%104%"5%6+210,2&>#"%+210F0+#10
%"$/&2',#130>#(2&#1024%+/%"02+0)?(5$#0>%1#0%0>%1#302,):

@+0(2>/"%(#"0'#10#8"2)204%"5%10%+,2"'%,54%10>%"%0>"#)21%"02+02""#"C

A)+-$$&J0.#',5'/%"0)#'0+%0292)/)5?'05$'#"%'(#02+02""#":

E$*2")2J0Q2^)#&2'R%"0+%0292)/)5?'0(21(202+0>/',#012+2))5#'%(#02'0+%0>5+%0(20)#',2P,#1:0*50
2+0)#',2P,#012+2))5#'%(#0'#02102+01/>2"5#"02'0+%0>5+%30+#10)#',2P,#10>#"0%""56%0120(21)%",%':

F%2+J0*2$/5"0(2>/"%'(#302',"%'(#0%042"02+0)#',2P,#07/20$2'2"%02+0&2'1%9207/2012021,A0
>#"02'45%":

4,G222



!"#$"%&%'(#)*#')+&%,,-%,. aT%'#3)%),%)b4"%c

G;$)J0*2$/5"0(2>/"%'(#30>2"#01205$'#"%0+#10(2,%++210(2+02'4=#0(2+0&2'1%9207/2012021,A0>#"0
2'45%":

4H)+?#HJ0*2$/5"0+%0292)/)5?'0F0>%"%"02'0+%0>"5&2"%012',2')5%0(2',"#0(2+0>"?P5&#06+#7/2:

I?335J2"-=J0L2"0+%0>5+%0(20)#',2P,#10)#&>+2,%0F0'#0+%042"15?'0"2(/)5(%07/20120&/21,"%0
>#"0(282),#:

KH$)$J0L#+42"0%0"21%+,%"02+0&2'1%9207/2012021,A02'45%'(#:

_):6(-*"($R[[g$)%$B&-,,/-,D

@+0;2>/"%(#"0(20*&%++,%+-021,A021)"5,#0Z)#&#0)%150,#(#02+0*&%++,%+-\02'0*&%++,%+-:00D#(#0210
/'0#692,#0Zo./%',%1042)210+#0"2>2,5&#10F%p\0F0+%10)+%12130+#10&K,#(#130F0+#10)#',2P,#10(20
292)/)5?'0,%&65K'01#'0,%&65K'0#692,#130%1=07/20210>#156+2021)"565"0/'0(2>/"%(#"0jUUq02'0
*&%++,%+-:

.#&#0+#10)#',2P,#10(20292)/)5?'01#'0#692,#10)#&#0)/%+7/52"0#,"#30(20+%0&51&%08#"&%07/20
2+0(2>/"%(#"0210/'0#692,#0)#&#0)/%+7/52"0#,"#30>#(2&#10<%)2"0)#'02++#10+#0&51&#07/20)#'0
)/%+7/52"0#,"#0#692,#:00!#"0292&>+#0>#(2&#10$"%6%"0+%05&%$2'0)#'0/'0(2>/"%(#"0%652",#0F30
)/%'(#04#+4%&#10%+0%&652',230>#(2&#1012$/5"0(2>/"%'(#02+0)?(5$#02P%),%&2',202'02+0
>/',#0(#'(20+#0(29%&#10%/'7/20>%12'0&21210(21(207/20$"%6%&#10+%05&%$2'0F0+%0
4#+42&#10%0%6"5":0D%&65K'0120>/2(2'0&#(585)%"0>%"%0%$"2$%"+208/')5#'%+5(%(302,):

@B!-.J50A-10!U.!A/0.!.C!.U.!J5C61c!J10O5.!BA!8<JB.<.C6A>8;C!J10!-.N.>61!O5.!U.!>0.;!-.B!<X61-1!.U!
5CA!`.0U8;C!>1C!5C!.0010!O5.!8C-8>A!O5.!6.C.<1U!O5.!>1<JB.6A0B1E

+A!8<JB.<.C6A>8;C!O5.!aA0.<1U!-.!.U6.!<X61-1!.U!>1C!s605>1tE!!oC!1/[.61!-.!>BAU.!c$73)f3\3C
0.>8/8;!.B!<.CUA[.!=1,c$73)f3\3V!O5.c!.C!6.10QAc!-./.0QA!>0.A0!5C!P.-8AT8?8E!Z1<1!.B!6A9!
S($73)f3\3R!.U6f!U;B1!5CA!`.=!.C!.B!A0>a8`1!IL!J10!.C-.!0.>8/80.<1U!U;B1!5C!<.CUA[.!
=1,c$73)f3\3VMc!U8<JB.<.C6.!89C10A<1U!.B!6A9!L!-.`1B`.<1U!.B!<8U<1!1/[.61!JA0A!AJ8BA0E

2<-:8C7cCVC>!%U1*-1#'%"2!
!!!!E#2&6C:<:&;:<6C82&@9:79&5<&-:8C7cCVC&;C&;232;&5<&-:8C7cCVCE
!!!!j!;:=?

b.>B.A<1U!.U.!<X61-1!.C!.B!JAC.B!O5.!<5.U60A!.B!>;-891!-.B!<X61-1!-.B!-.J50A-10!L!A>.J6A<1U!B1U!
>A</81U!I<.Cp!>1C6.d65AB!L!1J>8;C!v)%%$B&C>2?v!1!&+b"UME!@B!-.J50A-10c!Aa10Ac!B5>.!AUQ7

4RG222
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H0.U81CA<1U!.B!/16;C!0.1%$$7!L!U.958<1U!>1C!.B!-.UA001BB1E
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!!!!j!'%&/30%*/

H1-.<1U!>.00A0!AB95CAU!`.C6ACAU!O5.!LA!C1!5UA0.<1U!>1<1!.B!#01TU.0!-.!%.N.0.C>8AUc!.B!#01TU.0!
-.!ZBAU.U!L!.B!@dJB10A-10E!xc!.C!.B!61-A`QA!A/8.061!'.J50A-10c!/5U>A<1U!.B!>1C6.d61!0.N.0.C6.!AB!
<X61-1!!c$73)f3\3C%*)22RRa.1(63*$5)($7V!L!J0.U81CA<1U!BA!1J>8;C!p$2&).&!JA0A!
`1B`.0!A!>1<.C=A0!BA!.[.>5>8;C!Lc!A>61!U.958-1c!J0.U81CA<1U!BA!1J>8;C!0.1%$$7E

VW5X!1>5008;Y!$>5008;!O5.!BA!N10<A!-.!8CU6AC>8A0!B1U!1/[.61U!5)($2B)%$!>A</8;!L!C1U1601U!C1!
A>65AB8=A<1U!BA!>BAU.E!!D.B.>>81CA<1U!BA!1J>8;C!9.$)&$!L!-.>8<1U!O5.!.B!<X61-1!U.!>0..!.C!BA!
>BAU.!5)($2B)%$C%*)22!IC16A0!.B!>BAUUc!Aa10A!.U6A<1U!>0.AC-1!5C!<X61-1!-.!>BAU.!L!C1!-.!
8CU6AC>8AM!L!.C!BA!>A6.910QA!g3,2&),%$C%.$)&31,g7

S_G222
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)<JB.<.C6A<1U!.B!<X61-1!-.!BA!U8958.C6.!<AC.0A7

V:^>!%[2-/+-"1'$!
!!!!E0:i5:=i7&5<7&<5:i7&C<;67<@C7&8:=&9:@:4629&@2<&:=&V:^&8782E
!!!!j!;:=?!C.T!8C868AB8=.K.L7!%[2-/+-"1'$

*5.`A<.C6.!.B!ULC6Ad"a89aB89a6!C1U!8C-8>A!O5.!AB91!C1!U.!>1C1>.c!.C!.U6.!>AU1!C1U!-8>.!O5.!C1!aAL!
.C!61-1!.B!D<ABB6AB?!C8C9pC!<X61-1!O5.!U.!BBA<.!=3,3&3)*3|$h$;V!L!O5.c!J01/A/B.<.C6.c!C1U!
aABBA<1U!.O58`1>A-1!-.!<.CUA[.E!!@C!C5.U601!>AU1!C1!C1U!.O58`1>A<1Uc!U8C1!O5.!61-A`QA!C1!a.<1U!
>0.A-1!.B!<X61-1!>100.UJ1C-8.C6.E

&>.J6A<1U!.B!<X61-1!Lc!AC6.!BA!J01J5.U6A!-.!AB6.0CA68`AU!-.!<.CUA[.c!U.B.>>81CA<1U!BA!J08<.0A!O5.!
.U!BA!O5.!0.AB<.C6.!C1U!8C6.0.UA!LA!O5.!C1!.U!5C!.0010!.B!<.CUA[.!O5.!C1U1601U!8C90.UA<1UE

SeG222
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H0.U81CA<1U!.B!/16;C!0.1%$$7!JA0A!>1C68C5A0!L!`.<1U!O5.!JAUA7

&a10A!C1U!-8>.!O5.!5C!1/[.61!-.!>BAU.!5)($2B)%$!C1!.C68.C-.!.B!<.CUA[.!=3,3&3)*3|$h$;Vc!
B1!>0.A<1U!.C!.UA!<8U<A!>BAU.c!-.C601!-.!5CA!C5.`A!>A6.910QA!-.!<X61-1U!BBA<A-A!
g3,3&3)*3|)&31,g!L!B1!8<JB.<.C6A<1U!AUQ7

C<C6C7=Cn:b:^>!%[2-/+-"1'$!
!!!!E)<C@C7=Cn7&:=&V:^&8:=&9:@:4629E
!!!!V:^!>f!%[2-/+-"1'$

$60A!`.=!.B!ULC6Ad"a89aB89a6!C1U!-8>.!O5.!C1!>1C1>.!CA-A!>1C!.B!C1</0.!?.Lc!AUQ!O5.!A>.J6A<1U!L!
>0.A<1U!5CA!`A08A/B.!-.!8CU6AC>8AE

S4G222
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x!U.958<1U!>1C!BA!.[.>5>8;C!J0.U81CA-1!.B!/16;C!0.1%$$7E

Z0.A<1U!.B!<X61-1!.C!BA!>BAU.!0)-$c!-.C601!-.!BA!>A6.910QA!g)%%$223,-gc!-.!BA!U8958.C6.!N10<A7

6C6=:>!%[2-/+-"1'$!
!!!!E*73QC7&:=&6C6=:&8:=&9:@:4629E
!!!!6C6=:!>f!%[2-/+-"1'$

x!>0.A<1U!BA!`A08A/B.!-.!8CU6AC>8A!&3&*$!AB!A>.J6A0!.B!<X61-1E

S,G222
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]A>.<1U!B1!<8U<1!JA0A!.B!<X61-1!=37V!>0.AC-1c!6A</8XCc!BA!`A08A/B.!-.!8CU6AC>8A!AB!A>.J6A0

C8>!%[2-/+-"1'$!
!!!!E*73QC7&:=&C8&8:=&9:@:4629E
!!!!C8!>f!%[2-/+-"1'$

&a10A!C1U!-.6.C.<1U!5C!J1>1!JA0A!8<JB.<.C6A0!.B!<X61-1!=1,p$43231,V

Z0.A<1U!.B!<X61-1c!.C!BA!>BAU.!0)-$c!.C!5CA!C5.`A!>A6.910QA!BBA<A-A!gB).23,-g

2<%:iC;C2<>!%U1*-1#'%"2!
!!!!E*9:7&5<7&<5:i7&9:iC;C2<&A5798B<82=7&:<&=7&@2=:@@C2<&8:&9:iC;C2<:;&8:=&
9:@:4629E

!!!!|!"/G131#'!|

!!!!9:iC;C2<;!8U*8B
!!!!!!!!8Nb05.7}9:iC;C2<;!>f!"98:9:8*2==:@6C2<!C.T~E

!!!!"/G131#'!>f!%:iC;C2<!C.TE

!!!!9:iC;C2<;!A--7!"/G131#'E

!!!!j!"/G131#'

&B!A>.J6A0!.U6.!<X61-1c!>0.A<1U!BA!`A08A/B.!-.!8CU6AC>8A!.$43231,2!L!BA!>BAU.!p$43231,!-.C601!
-.!BA!>A6.910QA!-.!>BAU.U!g'kD$)\B$73)gc!B5.91!>1C68C5A<1U!BA!.[.>5>8;C!>1C!.B!/16;C!
0.1%$$7E

8",)++0"%)#$h$^(*)()*8",,)+/0"%

I%10)#+2))5#'210!.7$.$791**$%&31,0&%',52'2'0%0+#102+2&2',#102'02+0&51&#0#"(2'02'07/20
8/2"#'05'12",%(#1:

SRG222
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W+012"0/'%0)#+2))5?'07/20,52'2012',5(#0(20#"(2'302P>#'20/'0>"#,#)#+#07/205')+/F20
&2'1%9210>%"%0%))2(2"0%0+#102+2&2',#10>#"01/0>#15)5?':0@92&>+#1C0=a3.2&30=2$%1,730
=&:3.730=*)2&30=)**bD&63.2&30=)**bD&/)2&30=)77/)2&V30=)7763.2&V30=)77V)a&$.V30
=)77b$a1.$V302,):

&a10A!C1U!61>A!>1<JB.6A0!BA!8<JB.<.C6A>8;C!-.!BA!>BAU.!p$43231,c!J08<.01!>0.A<1U!.B!<X61-1!
=37V!c!.C!BA!>A6.910QA!g)%%$223,-gc!>1C!U5!>100.UJ1C-8.C6.!`A08A/B.!-.!8CU6AC>8AE

C8>!%[2-/+-"1'$!
!!!!E*73QC7&:=&C8&8:=&9:@:4629E
!!!!C8!>f!%[2-/+-"1'$

+5.91!8<JB.<.C6A<1U!.B!<X61-1!=&3($2&)(BVc!.C!BA!>BAU.!p$43231,c!-.C601!-.!BA!>A6.910QA!
g)%%$223,-g!L!>0.A<1Uc!AB!A>.J6A0!.B!<X61-1c!BA!`A08A/B.!-.!8CU6AC>8A7

6C3:;6734>!%[2-/+-"1'$!
!!!!E*73QC7&:=&6C3:;6734&8:=&9:@:4629E
!!!!6C3:;6734!>f!%[2-/+-"1'$

x!>1C68C5A<1U

SSG222



!"#$"%&%'(#)*#')+&%,,-%,. aT%'#3)%),%)b4"%c

)<JB.<.C6A<1U!.B!<X61-1!=1,91,&.3"D&1.Vc!.C!BA!>A6.910QA!gB).23,-gc!L!>0.A<1U!BA!
`A08A/B.!-.!8CU6AC>8A!%1,&.3"D&1.!L!BA!>BAU.!91,&.3"D&1.!.C!BA!>A6.910QA!
g'kD$)\B$73)gE

2<*2<69CQ5629>!%U1*-1#'%"2!
!!!!E@9:7&5<&@2<69CQ5629&^&=2&A57987&:<&:=&9:@:4629E
!!!!@2<69CQ5629!>f!*2<69CQ5629!C.TE
!!!!j!@2<69CQ5629

&a10A!C1U!61>A!8<JB.<.C6A0!.B!<X61-1!n8J7!.C!BA!>BAU.!Z1C608/5610c!L!>0.A<1U!BA!`A08A/B.!-.!
8CU6AC>8A!>100.UJ1C-8.C6.E

C4>!%[2-/+-"1'$!
!!!!E*73QC7&:=&C4&8:=&9:@:4629E
!!!!C4!>f!%[2-/+-"1'$

x!BB.9A<1U!ABc!6AB!`.=c!<X61-1!<fU!8<J106AC6.!-.B!8<J106A-10E

Z0.A<1U!.B!<X61-1!.C!BA!>BAU.!p$43231,c!.C!BA!>A6.910QA!g)%%$223,-gc!-.!BA!U8958.C6.!N10<A7

6:k6>!%[2-/+-"1'$!
!!!!E*73QC79&:=&6:k6&8:=&9:@:4629E
!!!!6:k6!>f!%[2-/+-"1'$)AU#L6.D608C9!=8JJ.-E

F33G222



!"#$"%&%'(#)*#')+&%,,-%,. aT%'#3)%),%)b4"%c

x!>0.A<1Uc!AB!A>.J6A0!.B!<X61-1c!BA!`A08A/B.!-.!8CU6AC>8A!>100.UJ1C-8.C6.E

'./8-1!A!O5.!.B!<AL10!J10>.C6A[.!-.!B1U!-A61U!U.0fC!J0.>8UA<.C6.!B1U!6.d61Uc!95A0-A<1U!B1U!-A61U!
>1<J08<8-1U!JA0A!1>5JA0!<.C1U!.UJA>81E!!H10!.UA!>A5UA!.U!O5.!B.!.C`8A<1U!.B!<.CUA[.!=|3BB$7C
AB!D608C9!-.UJ5XU!-.!AU.950A0C1U!O5.!.B!A095<.C61!U.A!5C!b;&$'&.3,-E

Z1C68C5A<1U7

Z0.A<1U!.B!<X61-1!=%1(($,&Vc!.C!BA!>BAU.!p$43231,c!.C!BA!>A6.910QA!g)%%$223,-g7

@233:<6>!%[2-/+-"1'$!
!!!!E*73QC7&:=&@233:<6&8:=&9:@:4629E
!!!!@233:<6!>f!%[2-/+-"1'$

x!>0.A<1U!BA!`A08A/B.!-.!8CU6AC>8A!AB!A>.J6A0E

gb@%P)*&P$Dh!V*1!B1!>0..CY!\A<1U!A!.dJB10A0!.B!0.U5B6A-1!-.!BA!.dJB10A>8;C!JA0A!`AB8-A0!O5.!
B1U!-A61U!-.B!jP+!-.!.[.<JB1!.U6XC!.C!C5.U601U!1/[.61UE

F3FG222
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x!CA`.9A<1U!5C!J1>1!A!60A`XU!-.!B1U!1/[.61U!9.C.0A-1U7

HA0.>8.0A!O5.!.U6f!61-1!/8.Cc!B1!pC8>1!O5.!C1!.U!Nf>8B!-.!`AB8-A0!AUQ!A!U8<JB.!`8U6A!.U!.B!6.d61!O5.!
95A0-A<1U!>1<J08<8-1E

F32G222
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HA0A!`AB8-A0!B1U!6.d61Uc!`A<1U!A!8<JB.<.C6A0!5C!<X61-1!O5.!-.U>1<J08<A!.B!6.d61E

D.B.>>81CA<1Uc!.C!.B!.dJB10A-10c!AB9pC!1/[.61!-.!>BAU.!p$43231,!L!.U>08/8<1U!.C!.B!JAC.B!8CN.0810!
B1!U8958.C6.7

x!B1!.`AB5A<1U!>1C!J08C6!86!gB.3,&C3&C>B?g!I1!&+b"JME

+1!8<JB.<.C6A<1Uc!.C!BA!>A6.910QA!g)%%$223,-gc!-.!BA!U8958.C6.!N10<A7

F3^G222
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6:k6
!!!!E%:;42<8:&:=&6:k6&8:=&9:@:4629E
!!!!j!6:k6!5C=8JJ.-

x!J0.U81CA<1U!.B!/16;C!0.1%$$7!JA0A!>1C68C5A07

xc!JA0.>8.0A!O5.c!.B!6.d61!.U6f!/8.CE

&a10A!`A<1U!A!`AB8-A0!.B!8<J106A-10!J01>.UAC-1!AB9pC!A0>a8`1!0.AB!L!<fU!90AC-.c!>1<.C>.<1U!
8<J106AC-1!BA!i8?8J.-8A!.C!+A6QCE!!@U!J1U8/B.!O5.c!J01>.UAC-1!5C!A0>a8`1!<fU!90AC-.c!.C>1C60.<1U!
O5.!NAB6A!8<JB.<.C6A0!AB9pC!1601!6A9!O5.!C1!6.CQA<1U!.C!.B!.[.<JB1!AC6.0810E

b.>B.A<1U!B1!U8958.C6.c!.C!.B!d1.\2B)%$c!L!U.B.>>81CA<1U!BA!B8C.A!>100.UJ1C-8.C6.!AB!A0>a8`1!-.!
BA!i8?8J.-8A!.C!+A6QC!L!B1!.[.>56A<1U!.dJB10AC-1!.B!0.U5B6A-1E

F3_G222
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x!1/6.C.<1U!B1!U8958.C6.7

HA0.>.!O5.!6.C-0.<1U!O5.!8<JB.<.C6A0!AB95C1U!<X61-1U!<fU!JA0A!J01>.UA0!.U6.!.[.<JB1E!!@U1!C1!
-./.0QA!U.0!J01/B.<Ac!LA!O5.!A!.U6A!AB650A!<AC.[A<1U!.B!'.J50A-10!<.[10!O5.!A!5C!a10C1U!
<8>011C-AUE

xA!a.<1U!60A/A[A-1!U1/0.!5C!.0010!>1<1!.U6.c!B1!O5.!.U6f!JAUAC-1!.U!O5.!.B!JA0U.0!C1U!-8>.!O5.!C1!
UA/.!>1<1!0.A>>81CA0!AB!6A9!SD2$.,)($RE

___

CC!("#$'

CCCC!2,23$'<.3&:($&3%)!.2,23$'

CCCC!,&'u!.,&'

CCCC!)$;,*,+%'

CCCCCC!,&'xuxts!.,&'

CCCCCC!2,0$*2"0('WwwuEUwEWU`wUVxWVUWy!.2,0$*2"0('

F3eG222
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CCCCCC!-+%2),>?2+)'

CCCCCCCC!?*$)%"0$'6*)b1&!.?*$)%"0$'

CCCCCCCC!,&'uwo!.,&'

CCCCCC!.-+%2),>?2+)'

CCCCCC!0,%+)C.'

CCCCCC!-+00$%2'b1&VC63Z3,-Cf3\3C2;,&)Z!.-+00$%2'

CCCCCC!2$@2CZ(*V2B)%$MlB.$2$.4$l'MMC8$C41%)"D*1C<.3&:($&3%)$C732%3B*3,)$CMM___!.2$@2'

CCCC!.)$;,*,+%'

CC!.("#$'

___

#5U>A<1U!.C!.B!jP+!.B!B59A0!-1C-.!.U6f!.B!6A9c!L!`.<1U!O5.!.U!1601!-A61!O5.!J5.-.C!6.C.0!B1U!
91,&.3"D&1.E!)CU60580!AB!JA0U.0c!.C!.B!<X61-1!c$73)f3\3C%*)22RRa.1(63*$5)($7Vc!
U1/0.!5C!C5.`1!6.d6"6A9!-.!BA!U8958.C6.!N10<A7

!!!!0%"3/"!1Cb.d6bA97!S5;:9<73:S!U.C-7!]5;:9<73:>E

%.>1<.C=A<1U!BA!.[.>5>8;C

x!Aa10A!-./.<1U!8<JB.<.C6A0!.B!<X61-1!=D2$.,)($V!>1<1!LA!UA/.<1U!I>BAU.!91,&.3"D&1.c!
>A6.910QA!-.!<X61-1U!g)%%$223,-gc!`A08A/B.!-.!8CU6AC>8Ac!.6>EM

5;:9<73:>!%[2-/+-"1'$!
!!!!E*73QC7&:=&5;:9<73:&8:=&9:@:4629E
!!!!5;:9<73:!>f!%[2-/+-"1'$

Z1C68C5A<1U7

F34G222
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P8U<1!J01>.-8<8.C61!JA0A!.B!<X61-1!=37V

C8>!%[2-/+-"1'$!
!!!!E*73QC7&:=&C8&8:=&9:@:4629E
!!!!C8!>f!%[2-/+-"1'$

x!>1C68C5A<1U

&JA0.>8;!1601!6A9!O5.!-.U>1C1>.!.B!JA0U.0E

___

CC!("#$'

CCCC!2,23$'<.3&:($&3%)!.2,23$'

CCCC!,&'u!.,&'

CCCC!)$;,*,+%'

CCCCCC!,&'xuxts!.,&'

CCCCCC!2,0$*2"0('WwwuEUwEWU`wUVxWVUWy!.2,0$*2"0('

CCCCCC!-+%2),>?2+)'

CCCCCCCC!?*$)%"0$'6*)b1&!.?*$)%"0$'

CCCCCCCC!,&'uwo!.,&'

CCCCCC!.-+%2),>?2+)'

CCCCCC!0,%+)C.'

CCCCCC!-+00$%2'b1&VC63Z3,-Cf3\3C2;,&)Z!.-+00$%2'

CCCCCC!2$@2CZ(*V2B)%$MlB.$2$.4$l'MMC8$C41%)"D*1C<.3&:($&3%)$C732%3B*3,)$CMM!.2$@2'

CCCC!.)$;,*,+%'

CC!.("#$'

___

F3,G222
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&B95CAU!0.`8U81C.U!68.C.C!5CA!.UJ.>8.!-.!<A0>A!O5.!8C-8>A!O5.!U1C!0.`8U81C.U"<.C10.UE!)CU6058<1U!
AB!JA0U.0!>1C!B1!U8958.C6.7

!!!!0%"3/"!1CbA97!S3C<29S!U.C-7!]2<-C<29>E

x!0.>1<.C=A<1U!.B!J01>.U1E

&a10A!8<JB.<.C6A<1U!.B!<X61-1!=1,c3,1.Vc!.C!BA!>A6.910QA!gB).23,-gc!-.!BA!U8958.C6.!
<AC.0A7

2<-C<29>!%U1*-1#'%"2!
!!!!E-79@7&7=&9:@:4629&@232&3C<29E
!!!!3C<29!>f!695:E

x!>0.A<1U!BA!`A08A/B.!-.!8CU6AC>8A!AB!A>.J6A0E

'./8-1!A!BA!N10<A!.C!O5.!.B!jP+!C1U!A`8UA!O5.!AB95CA!0.`8U8;C!.U!<.C10!I.U6f!.B!6A9!U;B1!JA0A!BAU!
0.`8U81C.U!<.C10.Uc!L!C1!aAL!CA-A!O5.!8C-8O5.!O5.!5CA!0.`8U8;C!C1!.U!<.C10Mc!-./.<1U!61<A0!5CA!
>1CU8-.0A>8;C!.d60AE!VW5X!JAUA0f!>1C!BA!`A08A/B.!(3,1.!.C!BAU!0.`8U81C.U!C1"<.C10.UY!Z1C!.B!
>;-891!6AB!L!>5AB!B1!6.C.<1U!.C!.U6.!J5C61c!6.C-0.<1U!5C!&.D$!JA0A!BAU!0.`8U81C.U!<.C10.U!L!5C!
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E)]-+/"(0%3

*20++%&%0Q28%),#"5'$0%+0>"#)21#0(20)%&65%"0/'0151,2&%0(201#8,H%"20(20,%+08#"&%07/20'#0120
)%&65202+0)#&>#",%&52',#0451,#0(21(20%8/2"%30>2"#0120&29#"%01/021,"/),/"%05',2"'%0>%"%0
<%)2"+#0&A108A)5+0ZF0&A106%"%,#\0(20&#(585)%":

BA105'8#"&%)5?'02'02+0+56"#C0fQ28%),#"5'$0t0d&>"#45'$0,<20(215$'0#802P51,5'$0)#(2g0Z42"0
656+5#$"%8=%\:

Z1<.C>.<1U!>1C!.B!.[.<JB1E!*5.U601!a5<8B-.!<1610!-.!i10?NB1T!.U6A0f!>1<J5.U61c!
J08C>8JAB<.C6.c!J10!2!90AC-.U!905J1U!-.!1/[.61U7!+A!-.N8C8>8;C!-.!B1U!J01>.U1Uc!L!BAU!8CU6AC>8AU!-.!
B1U!J01>.U1UE

+AU!-.N8C8>81C.U!U1C!BA!-.>BA0A>8;C!-.!>1<1!68.C.C!O5.!U.0!B1U!J01>.U1UE!!&BBQ!-.>8<1U!O5.c!J10!
.[.<JB1c!B1U!J01>.U1U!BBA<A-1U!s\.C6At!>1<8.C=AC!-.UJ5XU!-.!0.>8/80!5CA!10-.C!-.!J.-8-1E!W5.!A!
>1C68C5A>8;C!6.C.<1U!O5.!.<8680!5CA!10-.C!-.!J01-5>>8;C!JA0A!O5.!BA!Nf/08>A!U.!J1C9A!.C!
N5C>81CA<8.C61c!B5.91!8CN10<A<1U!AB!-.JA06A<.C61!>1C6A/B.!U1/0.!BA!C5.`A!-.5-A!O5.!.B!>B8.C6.!
6.C-0f!>1C!C5.U60A!.<J0.UAc!.6>E

+AU!-.N8C8>81C.U!.C5<.0AC!5CA!U.08.!-.!.U6A-1U!L!BAU!60ACU8>81C.U!.C60.!.BB1UE

FFSG222

http://st-www.cs.uiuc.edu/users/brant/Refactory/
http://www.iam.unibe.ch/~ducasse/Programmez/OnTheWeb/SUnitEnglish2.pdf
http://www.iam.unibe.ch/~ducasse/Programmez/OnTheWeb/Art8-SUnit.pdf
http://en.wikipedia.org/wiki/Unit_test
http://es.wikipedia.org/wiki/Prueba_unitaria
http://www.xprogramming.com/testfram.htm
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+AU!8CU6AC>8AU!-.!J01>.U1U!U1C!BAU!0.J0.U.C6A>81C.Uc!.C!C5.U601!U8U6.<Ac!-.!5CA!1J.0A>8;C!.C!>50U1E!
D8958.C-1!.B!.[.<JB1!AC6.0810!J1-.<1U!-.>80!O5.!5CA!8CU6AC>8A!-.!BA!-.N8C8>8;C!s\.C6At!.U!>5AC-1!
.B!>B8.C6.!r5AC!HX0.=!C1U!J8-.!F33!.U>0861081UE!!$60A!8CU6AC>8Ac!-.!BA!<8U<A!-.N8C8>8;Cc!.U!>5AC-1!
1601!>B8.C6.!C1U!J8-.!1601!J01-5>61E!\A08AU!8CU6AC>8AU!>100.UJ1C-.C!A!5CA!pC8>A!-.N8C8>8;C!LA!O5.!BA!
-.N8C8>8;C!U;B1!8C-8>A!>1<1!.U!.B!J01>.-8<8.C61!L!BAU!8CU6AC>8AU!U1C!5CA!`.C6A!.C!JA068>5BA0E

HA0A!.<J.=A0!A!.U>08/80!5C!J1>1!-.!>;-891!IgxA!6.C91!9ACAU!-.UJ5XU!-.!6AC6A!8C601-5>>8;ChM!
>1<.C>.<1U!>1C!5C!6.U6!O5.!J05./.!BA!-.N8C8>8;C!<fU!U8<JB.!O5.!U.!C1U!1>500A!L!1/6.C9A<1U!.B!
01[1E

oUA<1U!.B!#01TU.0!-.!ZBAU.U!JA0A!>0.A0c!J08<.01c!5CA!>A6.910QA!-.!>BAU.U!BBA<A-A!gd1.\a*1fg!L!
B5.91!>0.A<1U!5CA!U5/>BAU.!-.!`$2&9)2$!BBA<A-A!d1.\a*1f`$2&E

&a10A!>0.A<1U!5CA!>A6.910QA!-.!<X61-1U!BBA<A-A!g.D,,3,-g!Lc!-.C601c!>0.A<1U!5C!<X61-1!
BBA<A-1!=&$2&/)c)2'3(B*$8$a3,3%3[,E

!"#$&1/"*"#$*)$/)#/0%3$+"&0)%I-%$:"($k/)#/

I#10&K,#(#107/20)#&52'R%'0)#'0s,21,012"A'0)#'15(2"%(#10&K,#(#10(20,21,5'$0>#"02+0
8"%&2H#"-0*V'5,:000./%'(#0+20(5$%&#10%+08"%&2H#"-07/20292)/,20,#(#10+#10,21,0(20/'%0
(2,2"&5'%(%0)+%123021,205'4#)%"A0%0,#(#10+#10&K,#(#10)/F#10'#&6"210)#&52')2'0)#'0

F23G222
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s,21,:00@+0"21,#0(2+0'#&6"230>#"0)#'42')5?'30'#10(21)"56207/20210+#07/202+0&K,#(#0>"/26%:

+A!<fU!U8<JB.!-.N8C8>8;C!O5.!U.!<.!1>500.!.U!AB91!O5.!>1<8.C>.!L!6.0<8C.!8C<.-8A6A<.C6.c!AB91!
>1<17

b0A-5>8<1U!.U.!90fN8>1!A!>;-891!D<ABB6AB?E!'.>8-8<1U!O5.!`A<1U!A!-.N8C80!BAU!60ACU8>81C.U!L!.U6AU!
aA0fC!0.N.0.C>8A!A!B1U!.U6A-1UE

6:;6'7-7;.C34=:0:?C<C@CY<
!!!!E!95:Q7&=7&8:?C<C@CY<&3B;&;C34=:&42;CQ=:E
!!!!|!(/@1'1*16'U/!"#*/3#!|

!!!!(/@1'1*16'U/!"#*/3#!>f!0:?C<C@CY<0:!92@:;2!C.TE
!!!!(/@1'1*16'U/!"#*/3#
!!!!!!!!!!!!A90.9A0'.N8C8>8;C'.b0ACU8>8;C7!S@23:<n79&^&6:93C<79S
!!!!!!!!!!!!-.U-.7!S49C<@C4C2S
!!!!!!!!!!!!aAU6A7!S?C<SE

!!!!;:=?!Ua15B-7}(/@1'1*16'U/!"#*/3#!-.N8C8>81C.U'.b0ACU8>81C.U!U8=.!f!F~E
!!!!;:=?!Ua15B-7}(/@1'1*16'U/!"#*/3#!-.N8C8>81C.U'.@U6A-1U!U8=.!f!H~E

!"#$%&"'()%#$*+(,+-.%+"(%#(/*(-#0%+1*2(,34/-5*

!"#$%&'()*+,-,.&)'"$'/()/'()'*&$0($,($/('(0,/#+'1($)#+'*&.&'0#.&)'#'
,.12(.($/#+'2#)'*2#)()'3')")'.4/&%&)5'672&'$&)'*&$*($/+#.&)'($'*&.&'$&)'
8")/#+9#'")#+'()&)'&-:(/&)5

;($)#+'*&.&')('")#$'2&)'&-:(/&)'<)"',$/(+=#>'1?-2,*#@'#$/()'%('1($)#+'*&.&')('
+()&20(+A$'2&)'.($)#:()'<2&)'.4/&%&)@'$&)'#3"%#+A'#'*+(#+',$/(+=#*()'.A)'
2,.1,#)5

4#/(6+/6(-$*)$,"#$/)#/

!"A),5)%&2',20,#(#10+#10,21,10,52'2'0+%015$/52',208#"&%C

! d'1,%')5%)5?'0(20+#10#692,#1:

F2FG222
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! W+$/'%0#>2"%)5?'01#6"20+#10#692,#1:

! @1>2)585)%)5?'0(2+0"21/+,%(#021>2"%(#:

!%"%021>2)585)%"0)/%+02102+0"21/+,%(#021>2"%(#0(51>#'2&#10(204%"5#10&K,#(#10Z<2"2(%(#10
(20`$2&9)2$\:00I#10&A105&>#",%',2101#'C

k-##)(/J0@1>2)585)%07/202+0%"$/&2',#0(262012"0&.D$:

k*)%AJ0@1>2)585)%07/202+0%"$/&2',#0(262012"0a)*2$:

k#f"6,*J0@1>2)585)%07/202+0%"$/&2',#0Z'#"&%+&2',20/'06+#7/2\0(262024%+/%"120%0&.D$:

k#f"6,*%/J$@1>2)585)%07/202+0%"$/&2',#0Z'#"&%+&2',20/'06+#7/2\0(262024%+/%"120%0
a)*2$:

k#f"6,*J(-0#)J$@1>2)585)%07/20+%024%+/%)5?'0(2+0>"5&2"0%"$/&2',#0Z'#"&%+&2',20/'0
6+#7/2\0(2620+%'R%"0/'%02P)2>)5?'0(20+%0)+%120(%(%0Z'#"&%+&2',20%+$/'%01/6)+%120(20
YZ%$B&31,\02'02+012$/'(#0%"$/&2',#:

k#f"6,*%/J(-0#)J$@1>2)585)%07/20+%024%+/%)5?'0(2+0>"5&2"0%"$/&2',#0Z'#"&%+&2',20/'0
6+#7/2\0'#0(262"=%0+%'R%"0/'%02P)2>)5?'0(20+%0)+%120(%(%0Z'#"&%+&2',20%+$/'%01/6)+%120
(20YZ%$B&31,\02'02+012$/'(#0%"$/&2',#:

&B!A>.J6A0!.B!<X61-1!.B!A</8.C6.!C1U!8CN10<A!O5.!C1!UA/.!O5.!.U!8$a3,3%3[,8$0.1%$21E!
@B.98<1U!>0.A0!BA!>BAU.c!a.0.C>8A!-.!!"#$%&c!.C!BA!>A6.910QA!gd1.\a*1fgE!+5.91!C1U!-8>.!O5.!
=)-.$-).8$a3,3%3[,8$`.),23%3[,V7$27$V:)2&)V!.U!5C!U.B.>610!-.U>1C1>8-1c!
C1U1601U!>1CN80<A<1U!O5.!.U6f!/8.C!.U>0861E!+5.91!aA>.<1U!B1!<8U<1!>1C!B1U!U.B.>610.U!
=7$a3,3%31,$28$`.),23%31,$2!L!=7$a3,3%31,$28$Y2&)71E!@B!#01TU.0!C1U!O5.-A!
AUQ7

F22G222
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&a10A!A/08<1U!BA!a.00A<8.C6A!BBA<A-A!sDoC86!b.U6!%5CC.0t!IP.Cp!-.B!P5C-1!kk!!g1B$,___gC
kk!g'z,3&C`$2&CpD,,$.gM!O5.!.U!BA!.C>A09A-A!-.!.[.>56A0!C5.U601U!6.U6UE

! !

Bl%0/$?)#/$E6%%)(

F2^G222
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@1,%0<2""%&52',%0'#10>2"&5,20292)/,%"30%/,#&A,5)%&2',230,#(#10+#10,21,10(20+%10)+%1210
12+2))5#'%(%1:00M#10&/21,"%0,#(%10+%10)+%12107/201#'0<2"2')5%10(20`$2&9)2$0F0'#10
>2"&5,2012+2))5#'%"0+%107/207/2"%&#1:

I#106#,#'210,52'2'0+%1015$/52',208/')5#'21C

E$/)$*HM0L/2+420%0++2'%"0+%0+51,%0(20)+%121:0e,5+0)/%'(#0)"2%&#10'/24%10)+%1210(20,21,0#0
6#""%&#10%+$/'%0F%02P51,2',2:

I,32$)M0M#10>2"&5,2012+2))5#'%"0)+%1210/1%'(#0)%"%),2"210)#&#(5'21:

J2+(M0;2,52'20+%0292)/)5?'0(20+#10,21,1:

E?%5G%$M0@92)/,%0+#10,21,0(20+%0)+%12012+2))5#'%(%:

E?%5B33M0@92)/,%0+#10,21,10(20,#(%10+%10)+%121012+2))5#'%(%1:

*$3$-25"33M0*2+2))5#'%0,#(%10+%10)+%1210(20,21,:

&$*$3$-25"33M0;212+2))5#'%0,#(%10+%10)+%1210(20,21,:

2+#3$5*$3$-2,+%*M0d'452",20+%012+2))5?':00I%10)+%121012+2))5#'%(%10>%1%'0%021,%"0
(212+2))5#'%(%10F045)242"1%:

I#10(#10>%'2+2105'82"5#"210&/21,"%'0+%0+51,%0(20,21,07/208%++%"#':0]%F0T0,5>#10(208%++#102'0
+#10,21,1C

! I%0)#'(5)5?'07/202P5$5&#102'02+0,21,0'#0120)/&>+2:0W021,#10,21,10120+210%1#)5%02+0)#+#"0
%&%"5++#0F0120&/21,"%'02'02+0>%'2+0)2',"%+:

! @+0,21,0)%')2+%0F0'#0,2"&5'%0(20292)/,%":00*20+#10%1#)5%0)#'02+0)#+#"0"#9#0F0120+#10
&/21,"%02'02+0>%'2+05'82"5#":

]%)52'(#0)+5)01#6"202+0,21,0)#'02+08%++#0120%6"5"A02+0>"2^(2>/"%(#"0)#'02+02""#"0
)#""21>#'(52',2:00!#(2&#10/,5+5R%"02+0(2>/"%(#"0>%"%0)#""2$5"02+08%++#:

@B!DoC86!b.U6!%5CC.0c!AB!A/080U.c!68.C.!U.B.>>81CA-AU!61-AU!BAU!>BAU.U!AUQ!O5.!J0.U81CA<1U!.B!/16;C!
7$2$*$%&C)**!JA0A!-.U.B.>>81CA0!61-AU!BAU!>BAU.Uc!B5.91!J0.U81CA<1U!.B!/16;C!63*&$.!.!
8C90.UA<1Uc!.C!.B!>5A-01!-.!-8AB191c!B1!U8958.C6.7!d1.\a*1fK

F2_G222
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&B!A>.J6A0!C5.U60A!>BAU.!-.!6.U6!0.>8XC!>0.A-A!O5.-A!U.B.>>81CA-A7

x!.U6A<1U!B8U61U!JA0A!.[.>56A0c!J10!J08<.0A!`.=c!C5.U601!6.U6!J0.U81CAC-1!.B!/16;C!pD,C!,$7

F2eG222
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g@50.?Ah!xA!6.C.<1U!.B!01[1!O5.!.U6f/A<1U!/5U>AC-1!IVD.0f!.U61!5CA!-.>BA0A>8;C!J1BQ68>AYME

D.9pC!.B!b''c!Aa10A!-./.<1U!.U>AJA0C1U!-.B!01[1!B1!<fU!0fJ8-1!J1U8/B.E!)C>B5U1!.U6A<1U!
A56108=A<1U!A!>1<.6.0!>5AC61U!J.>A-1U!C.>.U86.<1U!>1C!6AB!-.!B190A0B1!>5AC61!AC6.UE!IV@U6A<1U!
A56108=A-1U!A!J.>A0!JA0A!.U>AJA0C1U!-.B!01[1Yc!<.[10!<.!1B`8-1!-.!U.9580!aA>8.C-1!5C!JA0AB.B8U<1!
>1C!BA!J1BQ68>A!AC6.U!-.!O5.!.B!6.<A!U.!<.!.U>AJ.!-.!BAU!<AC1UME

&a10A!aA>.<1U!>B8>!U1/0.!.B!6.U6!.C!01[1!I.C!.B!JAC.B!8CN.0810M

!L!1/6.C.<1U!.B!J0."-.J50A-10

F24G222
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@U6A<1U!AC6.!5CA!U865A>8;C!>1C1>8-A7!oC!1/[.61!C1!.C68.C-.!5C!-.6.0<8CA-1!<.CUA[.!L!.B!J0."
-.J50A-10!C1U!1N0.>.!>0.A0!.B!<X61-1E!!+1!aA>.<1U!.C!BA!>BAU.!8$a3,3%3[,8$0.1%$21c!.C!BA!
>A6.910QA!g)%%$223,-gE

7A9:A790:?C<C@CY<0:+97<;C@CY<>!-"%'31*16'+-"1'$!8:;8:>!/3-%(#U/3(/+-"1'$)
m7;67>!/3-%(#g%3-%+-"1'$!

!!!!E(A9:A7&5<7&8:?C<C>CY<&8:&697<;C@CY<&@2<&:=&<23Q9:&8782h&_5:&5<:&82;&
:;6782;&8:&<23Q9:;&8782;E

!!!!697<;C@C2<:;!A--7!z-"%'31*16'+-"1'$E!/3-%(#U/3(/+-"1'$E!/3-%(#g%3-%+-"1'${

&B!A>.J6A0!.B!A</8.C6.!C1U!1N0.>.!BA!J1U8/8B8-A-!-.!>0.A0!BA!`A08A/B.!-.!8CU6AC>8A!&.),23%31,$2c!
C1U1601U!A>.J6A<1U!BA!J01J5.U6A!L!.B!-.J50A-10!C1U!O5.-A!AUQ7

F2,G222
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@B.98<1U!>1C68C5A0!J0.U81CAC-1!.B!/16;C!0.1%$$7E!L!1/6.C.<1U!B1!U8958.C6.7

H0.U81CA<1U!.B!/16;C!8$"D-!JA0A!ACAB8=A0!5C!J1>1!O5.!.U!B1!O5.!.U6f!JAUAC-1E!!D.B.>>81CA<1Uc!.C!
.B!JAC.B!U5J.0810c!.B!<X61-1!
8$a3,3%3[,8$0.1%$21RR)-.$-).8$a3,3%3[,8$`.),23%3[,V7$27$V:)2&)VE!
\.<1U!O5.!.B!<.CUA[.!U.!.U6f!.C`8AC-1!A!BA!0.>8XC!>0.A-A!`A08A/B.!-.!8CU6AC>8A!&.),23%31,$2E!
D.B.>>81CA<1U!BA!`A08A/B.!-.!8CU6AC>8A!.C!.B!JAC.B!8CN.0810!8=O58.0-1!L!`.<1Uc!.C!.B!JAC.B!U8958.C6.c!
O5.!68.C.!5C!,3*E

'./.0QA<1U!6.C.0c!.C!.UA!`A08A/B.c!AB9pC!68J1!-.!>1B.>>8;C!>1<1!5C!'$&E!!@U6.!.U!5C!>AU1!LA!
>1C1>8-17!H1-.<1U!8<JB.<.C6A0!.B!<X61-1!=3,3&3)*3|$!JA0A!8C8>8AB8=A0!BA!`A08A/B.!-.!8CU6AC>8A!

F2RG222
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&.),23%31,$2!1!J1-.<1U!5UA0!.B!8-81<!BA=L"8C868AB8=A681CE!H0.N.08<1Uc!.C!.U6.!J5C61c!BA!1J>8;C!
-.B!BA=L"8C868AB8=A681C!LA!O5.!.U6A<1U!AJ50A-1U!JA0A!.U>AJA0C1U!-.B!01[1!L!BA!J1-.<1U!8<JB.<.C6A0!
-80.>6A<.C6.!.C!.B!-.J50A-107

7A9:A790:?C<C@CY<0:+97<;C@CY<>!-"%'31*16'+-"1'$!8:;8:>!/3-%(#U/3(/+-"1'$)
m7;67>!/3-%(#g%3-%+-"1'$!

!!!!E(A9:A7&5<7&8:?C<C@CY<&8:&697<;C@CY<&@2<&:=&<23Q9:&8782h&_5:&5<:&82;&
:;6782;&8:&<23Q9:;&8782;E

!!!!697<;C@C2<:;!8U*8B
!!!!!!!!8Nb05.7}697<;C@C2<:;!>f!.:6!C.T~E

!!!!697<;C@C2<:;!A--7!z-"%'31*16'+-"1'$E!/3-%(#U/3(/+-"1'$E!/3-%(#g%3-%+-"1'${

&>.J6A<1U!L!>1C68C5A<1U!J0.U81CAC-1!.B!/16;C!0.1%$$7E

&a10A!8<JB.<.C6A<1U!.B!<X61-1!.C!BA!>BAU.!8$a3,3%3[,8$0.1%$21c!.C!BA!>A6.910QA!
g)%%$223,-gc!-.!BA!U8958.C6.!N10<A7

8:?C<C@C2<:;0:+97<;C@C2<:;
!!!!E%:;42<8:&=7;&8:?C<C@C2<:;&8:&697<;C@C2<:;&8:=&9:@:4629E
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