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D^ PQ^MRUZ^PMS]MYPQOUPMPQ^iZ M[]UYOU[MWXZ_UaMjiZPZ E]ZVQ_Z
EM^_Z]MW 9ZY^_]`U]M;^[Q]MYjM (CZ^^MQb[Q]UlYOUMUYUOUZ`'^QTg XMU^
PQOUYOZMYZ^(EM]_UP̀MOZY^_M_MjiZPM [̂]ZR`YPM X̂`PMYjM \̂`Q ^Q
[M^^MXYZX`YPZ M_`MW4M\`Q^_iZ `]NMYM%MXZPQ]YUPMPQ%MO]Q^OQY_Q
QbOW`^iẐZOUMW(; ^ZN]QMYQOQ^^UPMPQPQ MMjiZ QaMYSQWUcMPZ]M
MOZX[MYTg'?M^(CZ^^Mg]QMXQ_]Z[ZWU_MYM[Z^^`U TZVQXMUP̂Q _]l^
XUWTpQQ̂ XQUZPQ TMNU_MY_Q^%`XM [Z[`WMjiZ XMUZ]PZ \`Q MPZ
J]`S`MU( 7 _MbMPQ`]NMYUcMjiZPQ_ZPM7]\`UPUZOQ^QPQ8QWZ>Z]U'
cZY_Qk MOUXMPQ3/!( HZXZ^,/ X`YUOm[UZ^Q +30 [M]n\`UM^(

D^ PQ^MRUZ^PZ^MYZ3̂* QMQY_]MPMPZ YZaZXUWlYUZM[]Q^QY_MaMX'
^QOZXZZ[Z]_`YUPMPQ[M]M̂ Q]Q[QY^M]PQXZPZ XMUŜWZNMWM[]Q^QY'
jMPM?S]QVMYMOUPMPQ%PQ XMYQU]MXMUT̂`XMYMQMOZWTQPZ]M(

CZ RUYMWPZ MYZPQ +323 Z 9ZY^QWTZE]Q^NU_Q]MWPM7]\`UPUZOQ^Q
PQOUPU`\`Q `X Q^RZ]jZOZYV`Y_Z[M]MPUYMXUcM]M[M^_Z]MWPQaUM̂Q]
RQU_Z(EM]MQYOMXUYTM]_ZPZZ []ZOQ^^ZRZUQ^OZWTUPM`XM OZXU^^iZ
OZX[Z^_MPQ]Q[]Q^QY_MY_Q^PQ[MP]Q^%]QWUSUZ^M^QWQUSZ^PM ]̂QSUpQ^
Q[U^OZ[MU^%MWkXPQM^^Q^^Z]Q^_QZWnSUOZ^Q[M^_Z]MWU^_M^(

JXM XZ_UaMjiZ[]ZR`YPMaUYTMPMYQOQ^^UPMPQPQOZWZOM]QX[]g'
_UOMM^OZYOW`^pQ^PZ 9ZYOmWUZKM_UOMYZ??%MUYPM[Z`OZ M^^UXUWMPM^
[QWMQ̂^_]`_`]M P̂M?S]QVM(PQ XZPZ Q^[QOUMWZ ^QS`UY_Q_]QOTZPM
 =M`PU`X Q_H[Q^ XM]OZ`Z UYmOUZPZ E]ZVQ_Z4

''



 7^ MWQS]UM^QM Q̂^[Q]MYjM^%M _̂]U^_QcM^QM M̂YSq^_UM^
PZ^ TZXQY Q̂PM X̂`WTQ]QP̂QTZVQ%

^ZN]Q_`PZPZ^ [ZN]Q^QPQ_ZPZ Ẑ^ \`Q ^ZR]QX%
^iZ _MXNkXM M̂WQS]UM^QM Q̂^[Q]MYjM^%M _̂]U^_QcM^QM M̂YSq^_UM^

PZ^ PU^Om[`WZ^QPU^Om[`WM^PQ9]U^_Z(
CiZ ^QQYOZY_]MYMPMaQ]PMPQU]MXQY_QT`XMYZ%

<@19B: 741 =1>>:19: /:=-CB: #

HZNQ^_MUY^[U]MjiZ%YZ^[`^QXZ^ M[Q]S`Y_M4' ^Q]g\`Q OZYTQ'
OQXZẐ^MY^QUZ^%M M̂WQS]UM^Q_]U^_QcM^PZ [ZaZ \`Q aUaQTZVQYMg]QM
XQ_]Z[ZWU_MYMPQ8QWZ>Z]UcZY_Q6

HQ]g\`Q%OZXZ?S]QVM%Q^_MXZ^̂QYPZ[]Q^QYjM̂ZWUPg]UMQOM]]QSM'
PMPQQ^[Q]MYjMYZXQUZPZ^ \`Q ^ZR]QXXMU^69ZXZ YZ^M[]ZbUXM]
PQWQ^%OZXZU]MẐ Q` QYOZY_]ZQPQUbM]\`Q _`PZ U^^Z]Q^^ZQYZYZ^^Z
[QU_Z69ZXZ%XMUÛX[Z]_MY_QMUYPM%WQaM]M^MWaMjiZ%U^_Zk%WQaM]M
NZYPMPQPQ :Q`^ MZOZ]MjiZPQ^_M[̂Q^^ZM^6

9ZXZ ^Q][Z]_MPZ]MPQUPkUM^YZaM^%PM8ZMCZ_mOUM%YQ^_QRUYMWPQ
^kO`WZ%YMOUPMPQS]MYPQ69ZXZ OZYR]ZY_M]MXQY_MWUPMPQO]U^_iZPQ
R]M_Q]YUPMPQOZX MXQY_MWUPMPQXZPQ]YMUYPUaUP`MWU^_M%YM]OU^U^_M%
OZY^`XU^_M6

9ZXZ ]Q^[ZYPQ]MẐ QY_UXQY_ZPQaMcUZUY_Q]UZ]%MYZYUXM_Z%^ZWU'
PiZ YMS]MYPQOUPMPQ6

OZXZ_ZPMQ̂^_M[̂Q][WQbUPMPQ^M_ZXM]OZY_MPM X̂QY_MQ̂OZ]M'
jpQ^ PM9ZXU^^iZ%̂QXXQ_MQ̂[]McZ^OWM]MXQY_QPQRUYUPZ^%[M]_U`'
^Q[M]MMMaQY_`]MPZ E]ZVQ_Z(E]Q_QYPmMXZ^ PQ^QYOMPQM]`X []ZOQ^'
^Z PQ]QaU^iZ[M^_Z]MWXMUM̂N]MYSQY_Q[M]M̂ Q][]Q^QYjMaUaM%OM]]Q'
SMPMPQQ^[Q]MYjM%YMM_`MŴZOUQPMPQ (

"! +9A>8>=>:<5 9 6?9B9 ;<@AE?<7>

Z []UXQU]ZRM_ZRZUM_ZXMPMPQOZY^OUlYOUMPMYZ^^MUSYZ]hYOUM
^ZN]QMOUPMPQXZPQ]YM(>g `X PQ^OZX[M^^ZX`U_ZS]MYPQQY_]QM
?S]QVMQMOUPMPQ(:Q^OZX[M^^ZPQWUYS`MSQY^%PQ]U_XZ Q̂PQ^mXNZ'
WZ^(JX PQ^OZYTQOUXQY_Z\`Q PURUO`W_MMMjiZ [M^_Z]MWMPQ\`MPM(7
Q^_]`_`]MQX [M]n\`UM [̂M]QOQYiZ ]Q^[ZYPQ]f OZX[WQbUPMPQPMOU'
PMPQ(

3 `]SQY_Q̀X Q^RZ]jZPQOZYV`Y_Z%^`[Q]MYPZMR]MSXQY_MjiZ[M'
]Z\`UMWOZXaU^_M^f []Q^QYjMYMXQ_]n[ZWQ(

7 [M]_U]PQ^_MÔZY^_M_MjpQ^%aUXZ \̂`Q Z []UXQU]Z[M^^ZQ]M_QY_M]
OZX[]QQYPQ]XQWTZ]MOUPMPQ(D E]ZVQ_Z_Q]UMPQ[M]_U]PQQ^_`PZ^%
[Q^\`U^M^%̂ZYPMSQYQ̂WQaMY_MXQY_Z^^ZN]QM]QMWUPMPQQZ \`Q [QY'

(%(
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^MXM [̂Q^^ZM^(<Z]MX]QMWUcMPM^ag]UM[̂Q^\`U^M^4̀XM RQU_MP`]MY_Q
M^XU^^MŴQaMY_Z`Z [Q]RUWPZ^ RUkU^\`Q MUYPMR]Q\`QY_MXM?S]QVM5
Z`_]M%RQU_M[Z] MXZ^_]MSQX%^ZN]QMRkQM [̂]g_UOM^]QWUSUZ^M^PM[Z'
[`WMjiZPMM]\`UPUZOQ^Q5M_Q]OQU]M[M]MQ^O`_M]M Ô]m_UOM^Q^`SQ^_pQ^
f ?S]QVM(9ZX NM^QYQ^_QP̂MPZ âUQ]MXM Ẑ]UQY_MjpQ^SQ]MU^PZ E]ZVQ'
_Z(

Z^QS`YPZM^[QO_ZRZUMPQOU^iZPQ\`Q YiZTMaQ]UMXMU^̀X [WMYZ
[M^_Z]MW#\`Q X`U_MâQcQ ŶiZ ^MUPZ [M[QW$%XM^̀ X []ZVQ_ZMNQ]_Z%
`X []ZOQ^^Z[M]_UOU[M_UaZ%^QX[]McZ^QXQ_MP̂QRUYUPM^M;=5:=5"[ZU^
Z OMXUYTZ^QRMcMZOMXUYTM](

7 _Q]OQU]MZ[jiZ YZUYmOUZPZ E]ZVQ_ZRZUMPQ^QPM]Q^[MjZ[M]MZ
[]Z_MSZYU^XZPZ^ WQUSZ^QX _ZPMR̂M^QQ̂ M_UaUPMPQ^%UYOW`^UaQYM^
PQOU^pQ^(

<Z]MXOZY^_U_`mPZ^S]`[Z^ PQ_]MNMWTZ[M]MZ^_QXZ \̂`Q YQOQ^^U'
_MXPQ`XM M_QYjiZQ^[QOUMWPM?S]QVMYMOUPMPQ4XQUZP̂QOZX`YUOM'
jiZ ^ZOUMW%RZ]XMjiZPQWQUSZ^%[M^_Z]MŴZOUMW%V`aQY_`PQ%WU_`]SUMQ
aUPM%MOZWTUPM(

7_]Mak^PQ[Q^\`U^M R̂Z]MXOZY^_M_MPM^PQRUOUlYOUM^YMRZ]XMjiZ
PZ^ RUkU^%\`Q X`U_MâQcQ ŶiZ aMWZ]UcMXZ \`Q k Q^^QYOUMWYZO]U^_UM'
YU^XZ%PQ^OZYTQOQXM8mNWUMQZ^R`YPMXQY_Z^PMRk%YiZPiZ _Q^_QX`'
YTZPQaUPM(I]M_MaM'^Q%QY_iZ%PQXQWTZ]M]MRZ]XMjiZPZ^ OM_nWUOZ^
[]M_UOMY_Q%_Z]YMYPZ'ZQ̂aMYSQWUcMPZ]Q^(EM]MU^^ZRZ]MXWMYjMPZ^Z^
E]ZS]MXMP̂Q;aMYSQWUcMjiZPQPUOMPZ^f RZ]XMjiZNmNWUOM(D[_Z`'^Q
_MXNkX[QWMPUYMXUcMjiZPMEM^_Z]MWHZOUMW%M[]ZaQU_MYPZXMUM̂^
9MX[MYTMP̂M<]M_Q]YUPMPQ(EZ] RUX%aU`'^QMYQOQ^^UPMPQPQ]QYZaM]
MEM^_Z]MWHMO]MXQY_MW(E]ZO`]Z`'^QaMWZ]UcM]Z \`Q VgTMaUMPQNZX%

( XQWTZ]MYPZM\`MWUPMPQPZ \`Q ^QRMcUM(:Q XZPZ SQ]MW_ZPMM̂ M̂_U'
aUPMPQP̂Z E]ZVQ_ZM_kZ XZXQY_ZQ^_iZNM^QMPM^YQ^_Q_̂]l^ [UWM]Q^(

D^ E]ZS]MXMP̂Q ;aMYSQWUcMjiZ^iZ UY^_]`XQY_Z^PQ RZ]XMjiZM
[M]_U]PZ^ QaMYSQWTZ^PZ^ PZXUYSZ^(DRQ]QOQX]Z_QU]Z^[M]MTZXUWUM%
[M]MXQWTZ]M]MOQWQN]MjiZPMWU_`]SUMQ[M]MS]`[Z^ PQ]QRWQbiZQX
OM^M%P`]MY_QM^QXMYM(#7 OMPMPZXUYSẐiZ PU^_]UN`mPZ^YMX̂U^^M^
,/* XUWaZWMY_Q^OZXZ^]Z_QU]ZP̂Q]QRWQbiZ$(9ZYR]ZY_MXZ QaMYSQWTZ
OZXMaUPM(;aU_MXPZ`_]UYMRZ]X`WMPM%VgRQU_M(I]MY^XU_QXXMUM̂
[QPMSZSUMPQ@Q^`^%[M]M\`Q M [̂Q^^ZMP̂Q^O`N]MXM ]̂Q^[Z^_M[̂M]M
M^̂ U_`MjpQP̂QTZVQ(HiZ ]QRZ]jMPZ^[Z] []ZS]MXMjpQP̂Q]gPUZQPQ
_QWQaU^iZ(D^ _QXMP̂Z^E]ZS]MXM^̂iZ aM]UMPZ^OZXZ4 ;` HZ` MGQ^'
^`]]QUjiZQMKUPM #_QXMQ^OZWTUPZ([Z]\`Q M[Q^\`U^MXZ^_]Z` \`Q
0*! PZ^ OM_nWUOZ^MO]QPU_MaMXYM]QQYOM]YMjiZ$5 HQ]O]U^_iZTZVQ %
 CQ^_MOZX`YUPMPQaZOl ^Q]QMWUcM % CZ^^M<k QbUSQ[M]_UOU[MjiZ (((
7WS`Y P̂Q^_QÊ]ZS]MXMR̂Z]MXQ^[QOUMWXQY_QPU]USUPZ^[M]MPQ^QY'
aZWaQ]Z ^QY_UPZXU^^UZYg]UZ%OZXZZ^ []ZS]MXM ĈF^1 Q 24  ?] MZ

'' %44%%%



''
QYOZY_]ZPZ Z`_]Z%Vg Q 9Z]YZ Z EMUXQQYaUZ`%Q` _MXNkXQYaUZM
aZOl^ ( <Z]MXaU^U_MPM^XMUP̂Q-** XUWRMXmWUM^%OZXZ ZNVQ_UaZPQ
MNQ]_`]MMZPUgWZSZ%QY_]QSMYPZ'^Q`X OM]_iZOZX`]YMNlYjiZ(D RM_Z
PQ 8QWZ>Z]UcZY_Q_Q]^QPUMPZZ K 9ZYS]Q^^ZBU^^UZYg]UZAM_UYZ'
7XQ]UOMYZRZUXZ_UaZPQOZYaQ]^iZQO]Q^OUXQY_ZPQYZ^^M?S]QVM(

:Q^PQ Z UYmOUZPZ E]ZVQ_Z%[]ZO`]M'^QXZ_UaM]M^OZX`YUPMPQ^
QOWQ^UMU^[M]MPM]QX̂ `MOZY_]UN`UjiZYMO]UMjiZPQ`X YZaZ^QY_UPZ
PQ]Q^[ZY^MNUWUPMPQYMk_UOM[qNWUOMQYZQX[QYTZYMW`_MOZY_]MM
[ZN]QcMQMQbOW`^iZ(7^ 9MX[MYTM^PM<]M_Q]YUPMPQPQ3- Q3/ ^ZN]Q
 BZ]MPUM Q ;bOW`mPZ^ %XM]OM]MX`]YMS]MYPQMNQ]_`]MPM ÔZX`'
YUPMPQ^Q[M]n\`UM[̂M]MM^ZWUPM]UQPMPQOZXZ^[ZN]Q^Q`]YMaMWZ'
]UcMjiZPM ÊM^_Z]MU^HZOUMU^OZ]YZMPQG`M%PZ BQYZ]%PM9]UMYjM%
PZ^:U]QU_Z>̂`XMYZ^%PMB`WTQ]BM]SUYMWUcMPM%PZ^CQS]Z^QX`U'
_MẐ`_]M \̂`Q VgPQ^QYaZWaQX`X NZYU_Z_]MNMWTZYM7]\`UPUZOQ^Q(
;X ^`MXMUZ]UM%M [̂M]n\`UM R̂UcQ]MX̂Q`^ XM[M P̂M^̂ U_`MjpQP̂Q
QbOW`^iZQPQ^UYMU^PQaUPM(9ZXQjMM^QZ]SMYUcM]%MYmaQWPQOMPM
]QSUiZ%̀]YMaQ]PMPQU]M]QPQPQ^ZWUPM]UQPMPQOZXZ^ QbOW`mPZ^(

7 \`Q^_iZ PMXZ]MPUM%S]MaQ[]ZNWQXMPM^XQ_]n[ZWQŴM_UYZ'
MXQ]UOMYM^%aQX ^QYPZQYR]QY_MPMM_]MakP̂Z 9QY_]ZPQ7[ZUZ MZ^
HQX9M^M\`Q _QXP`M^R]QY_Q^PQM_`MjiZ4M$V`Y_Zf^ RMXmWUM^^QX'
OM^M%^QYPZ[]Q^QYjM̂ZWUPg]UM%MYUXMYPZQM^^Q^^Z]MYPZ^`MZ]SMYU'
cMjiZ QX S]`[Z^%YMN`^OMPQ XZ]MPUMPUSYM%Q%N$V`Y_ZMZ[ZPQ]
[qNWUOZ%[]Q^^UZYMYPZ[M]MMO]UMjiZPQR`YPZ Q̂OZY^QWTZ^X`YUOU'
[MUQ̂Q^_MP`MWPQTMNU_MjiZ[Z[`WM]%PQXZO]M_UcMYPZM P̂QOU^pQ^PQ
`]YM[ZWm_UOM^ZOUMW(>ZVQVgQbU^_QX/- S]`[Z^ Z]SMYUcMPZ^%MN]MYSQY'
PZ M[]ZbUXMPMXQY_Q1*** RMXmWUM^^QX'OM^M(:Q^_M^%+..* RMXmWUM^Vg
OZY\`U^_M]MX^Q` WZ_Q`]NMYUcMPZ[M]MOZY^_]`U]^`MOM^M%M_]MakP̂M
]QUaUYPUOMjiZV`Y_ZMZD]jMXQY_ZEM]_UOU[M_UaZPME]QRQU_`]MPQ8QWZ
>Z]UcZY_Q(D E]ZVQ_ZUYOQY_UaMZ X`_U]iZQMM`_Z'OZY^_]`jiZ(D XMU^
NZYU_Zk Z []ZOQ^^ZPQO]Q^OUXQY_ZPMM`_Z'Q^_UXMQPMZ]SMYUcMjiZ
PQ^_MR̂MXmWUM^(J]YMYZaM\`MWUPMPQPQ]QWMjiZRZUUY^_M`]MPM%NM^Q'
MPMYMOZYaUalYOUMQ ]Q^SM_QPMOM[MOUPMPQPZ^  ^QX'OM^M OZ]YZ
^`VQU_Z^\`Q ^QPQ^OZN]QXUX[Z]_MY_Q^4OZXZPU^^Q̀]YMWmPQ][Z[`WM]
PZ^ ^QX'OM^M% R`Û QY_UYPZQ` O]Q^OQYPZOZ]YZ[Q^^ZM (

$#(1>-25:>0-> /50-01> 1 .@>/->01 =1>;:>?->

7^ ]QRWQbpQ^%aUalYOUMQ̂ Q^_`PZ^PM[]ZNWQXg_UOMPM^OUPMPQ^
P`]MY_QZ^_]l^ []UXQU]ZM̂YZP̂QOMXUYTMPMPZ E]ZVQ_Z%RZ]MXM[ZY'
_MYPZ%MZ [̂Z`OZ^%Z^ _]l^ [ZY_Z N̂g^UOZ^\`Q [M^^M]UMXM^Q]Z^ ZN'
VQ_UaZM̂WZYSZ[]McZ PMMjiZ QaMYSQWUcMPZ]MPM?S]QVMAZOMW[M]M
]Q^[ZYPQ]Z^PQ^MRUZ^PMXQ_]n[ZWQXZPQ]YM4M$MN`^OMPQ`]YM9:A-
1>;5=5?@-750-01"/# - =10101 /:8@950-01> 1 0# . ;=1>19C- ;D.75/- 0- )3=16-#

'''
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;^_M [̂]Z[Z^_M ŶM^OQ]MXM[M]_U]PZ^ ]QWM_n]UZ^PZ^ UYqXQ]ZŜ]`[Z^
PQ ]QRWQbiZ5PM^PU^O`^^pQŶM M̂^^QXNWkUM^PQ OWQ]Z%PQ WQUSZ^%PQ
]QWUSUZ^Z^5PZ^ _]MNMWTZ^PZ^ S]`[Z^ _QXg_UOZ^5PZ^ ]Q^`W_MPZ^PM^
[Q^\`U^MQ̂OZY^`W_M^MPUaQ]^Z^̂QSXQY_Z^(9ZWZOMPZ^OZXZ̀ X  TZ'
]UcZY_QOZX`X PZ YZ^^ZOMXUYTM] %Z^ ZNVQ_UaZ^^iZ N`^OMPZQ̂X
_ZPZ ŶZ^^Z^̂ `N^mPUZ^(:QaQX ^Q]MPM[_MPZQ̂aUaUPZŶMPURQ]QYjM
PM]QMWUPMPQPQOMPMOZX`YUPMPQ%[M]n\`UM%XZaUXQY_ZZ` [M^_Z]MW
PM?S]QVM(

-! '@>/- 01 @8- 9:A- 1>;5=5?@-750-01

>g TZVQ̀X MY^QUZSQYQ]MWUcMPZ[Z] `XM YZaMQ^[U]U_`MWUPMPQ%
Q^[QOUMWXQY_QYMŜ]MYPQÔUPMPQ^(7 ^Q_Z]UcMjiZPMaUPMXZPQ]YM%Z
M_UaU^XZPQ^QYR]QMPZ%Z OZY^`XU^XZQZ XM_Q]UMWU^XZ]QUYMY_Q^[]Z'
aZOMXPQ^SM^_Q^%R]`^_]MjpQ^%PQ^hYUXZ(7^ [Q^^ZM^%X`U_M âQcQ^
XUS]MY_Q^%[Q]PQX YiZ ^n ^`M _Q]]M%XM^^`M^]MmcQ^%^Q`^ amYO`WZ^%
^`MUPQY_UPMPQ(CZ_M'^Q̀XM Q^[kOUQPQ Q^aMcUMXQY_ZPZ  ^Q] PM^
[Q^^ZM^%\`Q [M^^MXM[]ZO`]M]Qb[Q]UlYOUM^_]MY^OQYPQY_MU^%OZY_M_Z^
OZXZ ^ZN]QYM_`]MW%[M]M[]QQYOTQ]Z aMcUZQbU^_QYOUMWQMPQ^UY_QS]M'
jiZ UY_Q]UZ](D OM_ZWUOU^XZ%\`Q _UYTM̀X W`SM]OQY_]MWYMaUPM]`]MWQ
YMÔUPMPQ^PZ UY_Q]UZ]%aMU[Q]PQYPẐ Q` ^USYURUOMPZ%YiZ ]Q^[ZYPQY'
PZ MZ M̂Y^QUZ^M_`MU^(7 _QWQaU^iZaMU[]QQYOTQYPZZ OZ_UPUMYZ%UYRW`'
QYOUMYPZaMWZ]Q^%]QP`cUYPZM [̂Q^^ZMM̂OZY^`XUPZ]MQ̂Q^[QO_MPZ'
]M [̂M^^UaM^%^QX_QX[Z[M]MMOZYaUalYOUM(9ZXZ [Q]XMYQOQ]UY_QU'
]Z^ PUMY_QPQ _MY_ZM̂[QWZQ̂ PMX`W_U[WUOUPMPQPQ MRMcQ]Q^69ZXZ
QYR]QY_M]MR]MSXQY_MjiZPMaUPM̂QX`YUPMPQUY_Q]UZ]6

=Q]MWXQY_QM [̂]g_UOM^]QWUSUZ^M^`^`MU P̂M?S]QVMOM_nWUOMYiZ alX
]Q^[ZYPQYPZMQ^_QMY^QUZ[Z] `XM Qb[Q]UlYOUMQ^[U]U_`MWXMU[̂]Z'
R`YPM(EQ]OQNQ'^Q`X OMY^MjZPM]Z_UYMQPZ^ ^mXNZWZ^%M`^lYOUMPQ
^UWlYOUZQXZXQY_ZP̂QUY_Q]UZ]UPMPQ%[]g_UOMQ̂b_Q]YMQ̂`YURZ]XQ^
Q^aMcUMPM^PQ^QY_UPZ[M]MMTU^_n]UMPQaUPMPQOMPM̀X( 7 XMUZ]UM
PZ^ RUkU^aMUf XU^^M[M]MO`X[]U] `X []QOQU_ZQ YiZ OZX[]QQYPQ
PU]QU_ZZ "^QY_UPZQ Z^ SQ^_ZP̂MOQWQN]MjiZQ`OM]m^_UOM(IMXNkX M^
_QY_M_UaM^PQ`X Q^[U]U_`MWU^XZPQ^QYOM]YMPZ%OZXRZ]_Q_ZXQXZOUZ'
YMW%YiZ ^iZ OM[McQ^PQQ^_MNQWQOQ]Q^_MWUSMjiZXMU[̂]ZR`YPM(

7WkXPM [̂]g_UOM^PQaZOUZYMU^_]MPUOUZYMU^#[]ZXQ^^M^%[Q]QS]UYM'
jpQ^%RQ^_M^((($%QPM [̂]g_UOM^_]UPQY_UYM^#R]Q\rlYOUMMZ^̂ MO]MXQY_Z^%
[]QOQU_Z^XZ]MU^$[]QOU^MXZ^QYOZY_]M]`XM YZaMQ^[U]U_`MWUPMPQ\`Q
^`^_QY_QMaUPMPZ O]U^_iZYZX`YPZ PQTZVQ%[Q]XU_UYPZ'WTQ]QMWUcM]
M\`QWM̀YUPMPQPQRkQaUPM%\`Q k MQ^^lYOUMPQ YZ^^M]QWUSUiZ(

7 YZaMQ^[U]U_`MWUPMPQNM^QUM'^QYMQb[Q]UlYOUM[Q^^ZMWQ[]ZR`YPM
PQQYOZY_]ZOZX:Q`^%EMUQBiQ MXZ]Z^Z^(;b[Q]UlYOUMPQQY_]QSM%

'''



''
\`Q MZXQ^XZ_QX[Z%YZ ÛY_QS]M[Z] PQY_]Z(;b[Q]UlYOUM\`Q `YURUOM
QOQY_]MWUcMMaUPM(BMUM̂UYPM%]QQYOMY_MZ YZ^^ZZWTM]^ZN]QMaUPM(
EQ]XU_QPQ^OZN]U]MW`cU]]Q^U^_UaQWPQ:Q`^ MOQ^MYZR`YPZPM ÔZU^M^%
OM[McPQPQ^OZN]m'?ZOZXZZ  QYMXZ]MPZPMaUPM (JX ZWTM]PQMXZ]
OM[McPQPQ^OZN]U]HQ`^^UYMU^YZ]Z^_Z^ZR]UPZPZ U]XiZ(JX ZWTM]
\`Q Pg ^QY_UPZ%hYUXZQOZ]MSQXMZOZ_UPUMYZM_]UN`WMPZ(HiZ YQOQ^'
^g]UZX̂ZXQY_ZP̂Q\`UQ_`PQQ^UWlYOUZ%\`MYPZ^Q_QY_M̂UY_ZYUcM]Q
OM[_M]M[]Q^QYjMS]M_`U_MQM_`MY_QPQ:Q`^ QXYn^%YZ^Z`_]Z^%YZ^
MOZY_QOUXQY_Z^%UW`XUYMPZ^[Z] ^`MEMWMa]M(

7 Qb[Q]UlYOUMPQ:Q`^ RMc'^QXMUÔZXZXZXQY_ZP̂QZ]MjiZ^U'
WQYOUZ^M%PQQYOZY_]ZQQ^O`_MUY_Q]UZ]M[M]_U]PQ`XM WQU_`]MNmNWUOM%
PMOZY_QX[WMjiZ%[M]M[Q]OQNQ]Z^^UYMU^\`Q Z HQYTZ]Q^_gYZ^QYaU'
MYPZ(;b[Q]UlYOUMPQ]QOZWTUXQY_ZQ^UWlYOUZUY_Q]UZ]%\`Q YZ [̂]Q[M]M
[M]M̂ Q]XZ^MOZWTQPZ]Q^(CiZ ^Q]QP`c f ]Q[Q_UjiZXQOhYUOMPQPQ'
aZjpQ^ Q]QcM^%YQXM[QPU]OZU^M^%YQXk ZNVQ_ZPQPZ`_]UYMjiZ(e
`XM Qb[Q]UlYOUMYQOQ^^g]UMQ[Z^^maQWY`XMOUPMPQS]MYPQ%\`Q [ZPQ
^Q]RQU_MPQXMYTiY`X OMY_ZPMOM^M%Z` PQY_]ZPQ`X oYUN`^(; `X
S]MYPQPQ^MRUZ[M]MM?S]QVMTZVQ%UY_]ZP`cU]QQP`OM]Z^ RUkUŶQ^_M
Qb[Q]UlYOUM]QWUSUZ^MXMU[̂]ZR`YPM%ZYPQM^`NVQ_UaUPMPQPM[Q^^ZM
^QQYOZY_]MOZXZ M[QWZRZ]_QPZ ^QS`UXQY_ZPQ@Q^`^%YMQ^O`_MPZ
;aMYSQWTZ%YMUYUOUMjiZf []g_UOMWU_q]SUOMQ^MO]MXQY_MW(

D E]ZVQ_Z_QXZRQ]QOUPZ^`N^mPUZ^\`Q Q^OWM]QOQX^ZN]QM ÔZYPU'
jpQ^ Q [Q^^ZMŶQOQ^^g]UZ^MQ^_MQb[Q]UlYOUMPQ :Q`^ #WUa]Q_Z ;X
N`^OMPQ`XM YZaMQ^[U]U_`MWUPMPQ $%UYOQY_UaMYPZM[]g_UOMPQ]Q_U'
]Z^(:`]MY_QM\`M]Q^XMPQ3/ ZRQ]QOQ``X ]Z_QU]ZPQQ^[U]U_`MWUPMPQ
[M]MZ^O]U^_iZ[̂]Q[M]M]QX'^Q[M]MMaU^U_MMZQ̂bOW`mPZ^Q[M]MRMcQ]
Z XM[MPMQbOW`^iZYM[̂M]n\`UM^(7^ YZaQYMP̂QCM_MW%Z^ aZWMY_Q^
PZ E]ZS]MXMP̂Q ;aMYSQWUcMjiZ^QX[]Q MPZ_MX[]g_UOMPMWQU_`]M
Z]MY_QPM8mNWUOM%[]ZO`]MYPZWUSg'?MOZXZ OZ_UPUMYZPMaUPM(

;Y_]Q_MY_Z%_ZPMQ̂^_MÛYUOUM_UaM^^iZ MUYPMUY^`RUOUQY_Q^(MWS`XM^
UY\`UQ_MjpQ^MUYPMYZ^[Q]^QS`QX4

' 9ZXZ O]UM]Z[Z]_`YUPMPQQ̂X YZ^^MŴU_`]SUM^%OQWQN]M'
jpQ^%QYOZY_]Z^%[M]M\`Q Z^RUkUM̂[]QYPMXMRMcQ]Qb[Q]UlY'
OUMPQ:Q`^6
' 9ZXZ ^`[Q]M]XZPQWZP̂QaUPMO]U^_i\`Q YiZ `YQX RkQ
aUPM%[Z]\`Q ^Q]QP`cQX MZN]USMjpQ^%[]QOQU_Z^%Rn]X`WM^
Q^aMcUMPM^PQ ^QY_UPZ%Z` [Z]\`Q ^QWUXU_MXMQb[]Q^^pQ^
QXZOUZYMU^%^QXOZX[]ZXU^^Z6
' 9ZXZ [ZPQXZ^PM]_Q^_QX`YTZPQ^_M]UOMQb[Q]UlYOUMUY'
_Q]UZ]YZYZ^^ZMXNUQY_QPQ _]MNMWTZ%YM ŶZ^^M[̂M]OQ]UM^%
YMaUPMOZ_UPUMYM6

''



'd
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CMOUPMPQS]MYPQTg%[M]MPZbMWXQY_Q%`XM [Q]PMQ`X MY^QUZPQ
OZX`YUPMPQ%PQ[Q]_QYOQ]M̀ X W`SM]Z` S]`[Z PQ]QRQ]lYOUM(7^ ]QWM'
jpQ^PQaUcUYTMYjMRUOMXQYR]M\`QOUPM^(7 aUPMOZ]]UPMWQaMM̀ X []Z'
OQ^^ZPQPQ^QY]MUcMXQY_ZQPQ^MS]QSMjiZQY_]QM [̂Q^^ZM^(JXM Z`_]M
]QWMjiZOZXZ Q^[MjZQZ _QX[ZQ^_g[]Q^QY_QYMÔUPMPQ^(D^ XQUZP̂Q
OZX`YUOMjiZ ^ZOUMW%M RMOUWUPMPQPQ _]MY^[Z]_Q^%WQaMf
PQ^_Q]]U_Z]UMWUcMjiZQf R]MSXQY_MjiZPM ]̂QWMjpQ^(

7 S]MYPQ[M]n\`UM̀]NMYM_QYPQM_]MY^RZ]XM]'^QY`XMPU^_]UN`U'
PZ]MM[]Q^^MPMPQ^MO]MXQY_Z^%OZXNMUbM[]g_UOM]QWUSUZ^MQMYZYUXM'
_ZPZ^ RUkU^(C`X _]MNMWTZ\`M^QPQXM^^M%M [̂Q^^ZMŶiZ ^Q^QY_QX
MOZWTUPM^%YQX]QOZYTQOUPM^%YQX]Q^[ZY^MNUWUcMPM^[QWZU]XiZYQOQ^'
^U_MPZ%OZXZQ]MYM[̂]UXQU]M^OZX`YUPMPQ^O]U^_i^(7 XZNUWUPMPQRgOUW
Q Z QYO`]_MXQY_ZPM P̂U^_hYOUM^YM ÔUPMPQ^YiZ OZXNUYMXOZXZ^
WUXU_Q^_Q]]U_Z]UMU^]mSUPZP̂M [̂M]n\`UM^(

7^ OZX`YUPMPQ^PQNM^Q_Q]]U_Z]UMW%RZ]_QŶMcZYM]`]MWQ MUYPM
[]Q^QY_QŶM[Q]URQ]UM`]NMYM%YiZ OZY^QS`QX̂QUX[WMY_M]YZ N̂MU]]Z^
OQY_]MU^(EZ] _ZPZWMPZO]Q^OQXZ^ XZaUXQY_Z_̂]MY^[M]Z\`UMU^UY_Q]'
YMOUZYMU^%XM^OZX[Z`OM^UY_ZYUMOZXM?S]QVMWZOMW(

9ZXZ M]_UO`WM]Q^_QP̂URQ]QY_Q^XZPQWZP̂QQ^_]`_`]MQ̂OWQ^UMU^6

JXM ]Q^[Z^_MQX\`Q M[Z^_MXZk̂ \`Q M?S]QVMWZOMWPQaQ̂ QOZY^'
_U_`U]QX RZ]XMPQ ]QPQ^ PQ[Q\`QYM ÔZX`YUPMPQ^PUaQ]^URUOMPM^4
OZX`YUPMPQŴUSMPM^f aUcUYTMYjM%MS]`[Z^ PQUY_Q]Q^^QZ` PQ[]ZRU^'
^iZ(((=]`[Z^ \`Q MS]QS`QX[Q^^ZM\̂`Q _lX QX OZX`X `XM OQ]_M
Qb[Q]UlYOUMZ` aU^QXZ^XQ^XZ ẐNVQ_UaZ^%QX[M]_UO`WM]ZPQ[M]_UWTM]
^`MRk]QRWQ_UYPZ'MYMaUPM(7 []Z[Z^_Mk \`Q M [̂M]n\`UM^̂Q_]MY^RZ]'
XQX QX `XM ]QPQPQ[Q\`QYM ÔZX`YUPMPQ^(BMUM̂UYPM%N`^OMXZ^
MX`W_U[WUOMjiZQMPUaQ]^URUOMjiZPQRZ]XMP̂QaUPMOZX`YU_g]UM%PQ
UY_QS]MjiZQ M^^ZOUMjiZQY_]QZ^ O]U^_iZ^(7^ [Q\`QYM ÔZX`YUPMPQ^
WQXN]MXZ VQU_ZPM?S]QVM[]UXU_UaMYMÔUPMPQ^(

7 OZX`YUPMPQQOWQ^UMWQX Q^OMWMXQYZ]_QX]Z^_ZXMUT̂`XMYZ(
CQWM̂Q[M]_UWTMMQb[Q]UlYOUMPQ:Q`^ QPMaUPM%M[M]_U]PMEMWMa]M%
PZ^ ^MO]MXQY_Z^QPZ ^Q]aUjZXU^^UZYg]UZMZ Q̂bOW`mPZ^(CM[Q\`QYM
OZX`YUPMPQk XMUR̂gOUWMWUSMjiZQY_]QRkQaUPMOZ_UPUMYMQMN`^OMPQ
`XM [Z^_`]MMWQS]QQ(*30.,+35( PQM_QYjiZf^ [Q^^ZM^%OZY_M_Z[Q^'
^ZMW%_]M_MXQY_Z[Q]^ZYMWUcMPZ(7 []n[]UMQb[Q]UlYOUMPM ÔZX`YUPM'
PQ^PQNM^Q%SQ]MWXQY_QPU]USUPM^[Z] WQUSZ^%XZ^_]M\`Q YQWM^^QOZY'
^QS`QXQWTZ]Q^_MWUSMjiZPZ ]QWUSUZ^ZOZXZ ^ZOUMW(

D VQU_ZPQM]_UO`WM]'^QQX  ]QPQ ]Q^[ZYPQM`X MY^QUZOZY_QX[Z'
]hYQZ[Z] PQXZO]MOUM%[Z] ]QWMjpQ^US`MWU_g]UM^%TZ]UcZY_MU^%MZXQ^XZ

'''



_QX[ZM`_oYZXMQ̂WUSMPM^(;X W`SM]PQ`XMQ^_]`_`]MTUQ]M]\`UcMPM
Z` OQY_]MWUcMPM%ag]UM^̀YUPMPQ#̂OZX`YUPMPQ^QOWQ^UMU^$Q^_iZOZWUSM'
PM Q̂Y_]Q̂UQ_]ZOMXUYRZ]XMjpQ^Q[]ZXZaQX MMV`PMXq_`M(

;^_MXMYQU]M[ZPQWQXN]M]MUXMSQX̀̂MPM[Z] H(EM`WZPM?S]QVM
OZXZOZ][ZPQ9]U^_Z%ZYPQ_ZPZ Ẑ^ XQXN]Z^Q^_iZWUSMPZ^(D UX'
[Z]_MY_Qk \`Q M^[Q\`QYM^OZX`YUPMPQŶiZ ^Q RQOTQX%Q^_QVMX
MNQ]_M^QWUSMPM^Q\`Q ^Q_Z]YQXXU^^UZYg]UM^(

D E]ZVQ_Z 9ZY^_]`U];^[Q]MYjM _QX[]ZO`]MPZ_ZXM]UYUOUM_UaM^
YQ^_Q̂QY_UPZ(:Q^QYOMPQZ``X []ZOQ^^Z[M]M]Q[QY^M]M[M]n\`UMQ
M [̂]UZ]UPMPQ^PZ [MP]Q%M_]MakP̂Q`X ]Z_QU]ZPQ ]QYZaMjiZ[M]Z'
\`UMW (D^ E]ZS]MXMP̂Q;aMYSQWUcMjiZaQX UYOQY_UaMYPZMO]UMjiZ
PQS]`[Z^ PQ]QRWQbiZ%\`Q ^iZ ^QXQY_QP̂Q[Q\`QYM ÔZX`YUPMPQ^
PQRkQaUPM(7_]Mak^PQ`XM YZaMEM^_Z]MWHMO]MXQY_MW_QX[]ZO`'
]MPZPM]XMUM̂_QYjiZQMOZWTUPMf^ [Q^^ZM\̂`Q []ZO`]MX Z^^MO]M'
XQY_Z[̂Z] _]MPUjiZ%_]MY^RZ]XMYPZQ^_QXZXQY_ZQXQaMYSQWUcMjiZ%
OZYaQ]^iZQ^QY_UPZPQaUPM(EM]M_`PZ U^^ẐQ][Z^^maQW%_QXUYOQY_U'
aMPZMO]UMjiZPQYZaZ^XUYU^_k]UZ^WQUSZ^(

;Y_]Q_MY_Z%MWS`XM^[Q]S`Y_M [̂Q]XMYQOQX[M]MM^[M]n\`UM^%
XZaUXQY_Z^%[M^_Z]MU^%QYRUX[M]M_ZPM?S]QVMAZOMW4

' D \`Q [ZPQXZ^RMcQ][M]MUYOQY_UaM]MO]UMjiZPQ[Q\`Q'
YMÔZX`YUPMPQ^#YMaUcUYTMYjM%YZ^MXNUQY_Q^PQ_]MNMWTZ%
YMQ̂^OZWM^Q_O($QPQ`XM M]_UO`WMjiZQY_]QQWM^6
' 9ZXZ OZYaQ]_Q]YZ^^ZŜ]`[Z^%[M^_Z]MU^Q^[QOmRUOM^%Q\`U'
[Q^ PQ_]MNMWTZ(((QXOZX`YUPMPQ6OZXZMN]U]'^QXMU[̂M]M
Z UY_Q]OhXNUZQMOZX`YTiZR]M_Q]YM6
' D^ S]`[Z^ PQ]QRWQbiZO]UMPZQ̂X R`YjiZ PZ^ E]ZS]MXM^
PQ;aMYSQWUcMjiZ%Z^ 9m]O`WZ^8mNWUOZ^%^iZ ^QXQY_QP̂Q[Q'
\`QYM ÔZX`YUPMPQ^6

O$*=1>19C-;D.75/- 0- )3=16-

CMS]MYPQOUPMPQO]Q^OQZ YmaQWPQaUZWlYOUM%OZ]]`[jiZ%UYV`^_UjM%
UX[`YUPMPQ(((7 ?S]QVMX`U_MâQcQ _̂QX̂ UPZ_mXUPM[M]MUYRW`QYOUM]
Z^O]U_k]UZ^PQPQOU^iZQMk_UOM[qNWUOM%[M]MPQY`YOUM][]ZRQ_UOMXQY'
_QZ \`Q Q^_gQ]]MPZ%[M]M_Q^_QX`YTM]Z ^Q]aUjZQM^ZWUPM]UQPMPQ
OZXZ^ XMU[̂ZN]Q^QUYV`^_UjMPZ^(

9ZXZ Qb[WUOM]\`Q Z XMUZ]OZY_UYQY_QOM_nWUOZPZ [WMYQ_M%\`Q
[Z]_MY_ZPQaQ]UM̂Q]`X OZY_UYQY_QPQU]XiZ^%̂ZWUPg]UZQ R]M_Q]YZ%
_QYTMZ^ [UZ]Q m̂YPUOQ^PQUYV`^_UjMQPQPU^_hYOUMQY_]Q[ZN]Q^Q]U'
OZ^6CZ^^MRkUYOUPQX`U_Z[Z`OZ ^ZN]QYZ^^MaUPM̂ZOUMWOZYO]Q_M(7
^ZOUQPMPQPQTZVQ_QYPQM]Q^_]UYSU]M]QWUSUiZf Q^RQ]MPZ  []UaMPZ %



$!$

'''

PMaUPMmY_UXMQ[Q^^ZMWPQOMPM̀X%YiZ WQaMYPZMZOZX[]ZXU^^Z
OZX`YU_g]UZ(;Y_]Q_MY_ZM?S]QVM9M_nWUOMSZcMPQ MW_Z[]Q^_mSUZYM
Z[UYUiZ[qNWUOM(EZ] U^^ZXQ^XZPQaQ]UMUYRW`QYOUM]XMU^(

EZ]_MY_Z%`X ZNVQ_UaZUY^Q[M]gaQWPMXU^^iZPM?S]QVMk Z PQN`^OM]
YZaMR̂Z]XMP̂Q[]Q^QYjM [qNWUOM (7 O`W_`]MM_`MWQ^_gXMUM̂_QY_M
MZZ]MPZ]\`Q MZPU^O`]^Z%MOQU_MXMU_̂Q^_QX`YTM^\`Q XQ^_]Q^(7
[]Q^QYjM[qNWUOMPM?S]QVM%^Q]gXMUQ̂aMYSkWUOM\`MY_ZXMUR̂Z]̀ XM
[]Q^QYjMPQ^Q]aUjZ%`X _Q^_QX`YTZPQ[ZN]QcMQPQZ[jiZ [QWZ[̂ZN]Q^%
`X ^UYMWPZ^ aMWZ]Q^_]MY^OQYPQY_Q^\`Q M[ZY_MX[M]MZ GQUYZPQ
:Q`^%PQO]m_UOMf^ Q^_]`_`]MP̂QUYV`^_UjM(?^^Z[M^^M[QWMM_`MjiZPQ
OMPMO]U^_iZYZ ^Q` MXNUQY_QPQ _]MNMWTZ%YMRMXmWUM%YMQ^OZWM%YM
[ZWm_UOM%YZ^XQUZP̂QOZX`YUOMjiZPQXM^^M(((

HQS`YPZM^YZaM :̂U]Q_]UcQ=̂Q]MUP̂M7jiZ ;aMYSQWUcMPZ]MPM
?S]QVMYZ8]M^UW%Z 6,58/;3 , 4(57/*/4(;:3 2( 75(26-351(;:3 +( 63*/,+(!
+, 4,03 ),1 +36 43)5,6 k Z []UXQU]ZQWQXQY_ZPMXU^^iZ%MY_QX̂Q^'
XZ PZ MYqYOUZ(

;X 8QWZ>Z]UcZY_Q%ag]UZ Q̂aQY_ZP̂QXM^^MRZ]MX]QMWUcMPZ^[M]M
QaUPQYOUM]M[]Q^QYjM[qNWUOMPM?S]QVM%OZXZ4QYOZY_]ZPZ 7]OQNU^[Z%
:( HQ]MRUXOZXZ^OMYPUPM_Z^M[]QRQU_ZPZ^,/ X`YUOm[UZ^PMg]QMPM
7]\`UPUZOQ^Q5]ZXM]UM BZ]M]k KUaQ] QX^ZWUPM]UQPMPQMZ^̂QX'OM^M5
 ?S]QVMYME]MjMGQcMYPZ[QWZ8]M^UW\`Q M=QY_QF`Q] 5  KUSmWUM[QWM
KUPM OZXZ^ QbOW`mPZ^5HQXUYg]UZ B`YUOm[UZBMU>̂`XMYZ e EZ^'
^maQW ^ZN]QM^̂ MmPM^PMQbOW`^iẐZOUMWOZXM [̂]QRQU_`]M^PM]QSUiZ5
[]ZVQ_ZPQ WQUPQ UYUOUM_UaM[Z[`WM]^ZN]QXZ]MPUMYM7^^QXNWkUM
AQSU^WM_UaMQ_O(7WkXPQ^_QQ̂aQY_Z^%ag]UZ^̂ `N^mPUZ^PQ]QRWQbiZQX
S]`[Z^ RZ]MXZRQ]QOUPZ^OZXZ4 e_UOM%EQ^^ZMQHZOUQPMPQ % KZ_M]4
9ZXZ6 % CZ^^M<k ;bUSQEM]_UOU[MjiZ Q_O((

JXM M_UaUPMPQUX[Z]_MY_QRZU\`Q \`M^Q _ZPMM̂^[M]n\`UM P̂M
7]\`UPUZOQ^QRUcQ]MXZ WQaMY_MXQY_ZPZ XM[MPM^̂ U_`MjpQP̂QQbOW`'
^iZ QPZ^ ^UYMU^PQaUPMQbU^_QY_Q^QX ^Q` XQUZ%]QRWQ_UPZ^_MXNkXM
YmaQWPQRZ]MYUM^Q]QSUpQ^(EM]MQWMNZ]M]Z^XM[M^%RZ]MXRQU_M^aU^U_M^
MZ Q̂bOW`mPZ^%_QY_MYPZaQ] YQWQ^Z ]Z^_ZPZ HQYTZ](8`^OMYPZRMcQ]
Qb[Q]UlYOUMPQ:Q`^ YZQYOZY_]ZOZXZ U]XiZ^ZR]UPZ%M[]ZbUXMYPZ'
^QPQWQQRMcQYPZSQ^_ZP̂Q^ZWUPM]UQPMPQ(

:Q XMYQU]MSQ]MWM 9̂MX[MYTMP̂M<]M_Q]YUPMPQ_lX ^UPZPUYMXU'
cMPMQ̂M[]ZaQU_MPM^OZXZ̀X NZXaQmO`WZ[M]MPUYMXUcM]YZ^^M?S]QVM
[M]MM[]Q^QYjM[qNWUOMYM\̂`Q^_pQ k̂_UOZ'^ZOUMU^(@gWMYjMXZ^ag]UZ^
^`N^mPUZ^23 _QXMPM9<'30 ^ZN]QEZWm_UOMQ<]M_Q]YUPMPQOZXZMYZaQYM
PQCM_MWYZRUYMWPQ+33/%Z ]Z_QU]ZPQQYOZY_]Z^[M]MZ^ S]`[Z^ PQ
]QRWQbiZ%MKUMHMO]M%Z ]Z_QU]ZPQTZXUWUM^\`Q _]MNMWTMZ OZYOQU_ZPQ
[ZWm_UOMOZXZMN`^OMPQRQWUOUPMPQQ_O(<ZUX`U_ZUX[Z]_MY_QZ WMYjM'
XQY_ZPM9< Q^_QMYZ_Q]̂ UPZRQU_ZQX ag]UM9̂hXM]MB̂`YUOU[MU^(



D^ QaQY_ZP̂Q[]Q^QYjM[qNWUOMPM?S]QVM_QXOZY_MPZOZXM[M]'
_UOU[MjiZQM[ZUZPQZ`_]M P̂QYZXUYMjpQ^]QWUSUZ^M^QPQ[Q^^ZMP̂Q
NZMaZY_MPQ(7^ \`Q^_pQ k̂_UOM^%^ZOUMU^%[ZWm_UOM^_lX ^UPZ̀X [ZY_Z
PQMaMYjZYZQO`XQYU^XZQPUgWZSZQY_]QM ]̂QWUSUpQ^(D`_]MUYUOUM'
_UaMUY_Q]Q^^MY_QPQ`XM ]QSUiZQ[U^OZ[MWRZUMM]_UO`WMjiZPQ[Q^^ZM^
\`Q ZO`[MXOM]SZP̂QUYRW`lYOUMYM̂ZOUQPMPQ#=]`[Z  9]U^_iZ [̂QWM
KUPM $%UY\`UQ_ZÔZXM]QMWUPMPQM_`MWQ MN`^OMPQ OUPMPMYUMQ
PQXZO]MOUM(;Y_]Q_MY_Z%_ZPMQ̂^_MM̂_UaUPMPQ^^iZ M[QYM^`X OZXQ'
jZ(

7 OZY_]UN`UjiZ[ZWm_UOMPM?S]QVMYMOZY^_]`jiZPQ `XM OUPMPQ
XMUT̂`XMYM_QX\`Q ^Q]X`U_ZXMUZ]Q[ZPQ ^QPM]PQUYqXQ]M^
XMYQU]M^(EQWZXQYZ Q̂X _]l^ [ZY_Z^_QXZ^̀ X [M[QWMPQ^QX[Q'
YTM](

' 9ZY_]UN`U][M]M`X PQ^[Q]_M]k_UOZ%PQ ag]UZ^XZPZ^(
E]ZaZOMYPZUYPUSYMjiZOZXZ\`Q Q^_gMm(HZWUPM]UQPMPQOZX
M âm_UXM^(GQ^[ZY^MNUWUPMPQQ[W`]MWUPMPQPQ]Q^[Z^_M^(9]m'
_UOMMZ âMWZ]Q^PZXUYMY_Q^YM̂ ZOUQPMPQ%aQUO`WMPM^[QWM
XmPUMOZXZZ UYPUaUP`MWU^XZ%Z OZY^`]YU^XZ%Z YM]OU^U^XZ(
:U^^QXUYMjiZPQaMWZ]Q^XMUT̂`XMYZ^%PQQ^_UWZ^PQaUPM
XMU^̂UX[WQ^%M`^_Q]Z^%̂ZWUPg]UZ^5
' ;^_UX`WM]%M[ZUM]%PUa`WSM] Qb[Q]UXQY_ZP̂QXZY^_]M_U'
aZ^ QbQX[WM]Q^ %[Q\`QYZ^^UYMU^WUNQ]_MPZ]Q^%PQ[M]_UOU[M'
jiZ QX[]ZVQ_ZP̂QMjiZWZOMWOZXZ^QbOW`mPZ^%YMOZY\`U^_M
PQXMUâUPM%PUSYUPMPQQOUPMPMYUM(HUYMU^\`Q ^U]aMXPQ (
_Q^_QX`YTZQQ^_mX`WZ[M]MZ`_]MÛYUOUM_UaM^Q^Q]aUjZ^(CQ^_Q
^QY_UPZM?S]QVM[]QOU^M_]MNMWTM]YMRZ]XMjiZPQM_Z]Q^̂Z'
OUMU^V`Y_ZMZ Q̂bOW`mPZ^QYMaMWZ]UcMjiZPZ^ X`YUOm[UZ^Q
[ZPQ] WZOMW5
' ?YOQY_UaM]Q[Z_QYOUM]MO]UMjiZQZ MOZX[MYTMXQY_ZPQ
_ZPZ Ẑ^OMYMU^PQ[M]_UOU[MjiZ[ZWm_UOMOZXZRZ]`Y^%OZY^Q'
WTZ^%[M]OQ]UM^%WQUP̂Q UYUOUM_UaM[Z[`WM]%Z]jMXQY_Z
[M]_UOU[M_UaZQ_O(\`Q M^^QS`]QXZ M[]ZR`YPMXQY_ZPMPQ'
XZO]MOUMQZ^XQOMYU^XZ^PQOZY_]ZWQ^ZOUMWPZ ;^_MPZ[M]M
\`Q Q^_QVMM^Q]aUjZPZ UY_Q]Q^^Q[qNWUOZQ PZ^ QbOW`mPZ^(
?YOQY_UaM]XMUZ][M]_UOU[MjiZPZ^O]U^_iZŶZ [̂M]_UPZ[̂ZWm'
_UOZ^%OZXXMYPM_ZQ̂WQ_UaZ^YZWQSU^WM_UaZQYZQbQO`_UaZ%
_Q^_QX`YTMYPZMaUalYOUMPM[ZWm_UOMOZXZ[ZPQ]'^Q]aUjZ%
W`SM]PQR]M_Q]YUPMPQ(

<UOMXMWS`XM^[Q]S`Y_M[̂M]MYZ^^M]QRWQbiZ4

' 9ZXZ [ZPQXZ^XM]OM][]Q^QYjM[qNWUOMYM]QMWUPMPQPQ
YZ^^ZNMU]]ZZ` ]QSUiZ6F`Q UYUOUM_UaM^[ZPQ]QXZ _̂ZXM]6
9ZX ]QWMjiZM\`Q []ZNWQXM^Z` ^ZR]UXQY_ZT`XMYZ%YiZ
[ZPQXZ^RUOM]UYPURQ]QY_Q^6F`Q  RZ]jM âUaM^ OZYaZOM]6

''



%"

' >g M[QWZR̂Z]_QŶMM_`MWOZYV`Y_`]M\`Q QbUSQXPQYn^
`X QYSMVMXQY_Z4M7jiZ PM9UPMPMYUMOZY_]MMRZXQ%MXU'
^k]UMQ[QWMKUPM%M\`Q^_iZ PZ PQ^QX[]QSZ%M Q̂WQUjpQ^X`'
YUOU[MU^QZ MjiZWZOMW%M]QRZ]XMMS]g]UMOZXZV`^_UjM̂ZOUMW
Q QbUSlYOUMPQ PQXZO]MOUM#R`YPMXQY_MW[M]MM^OUPMPQ^$
Q_O(9ZXZ [ZPQXZ^YZ^[Z^UOUZYM]PUMY_QPU^_Z6
' HQ]g\`Q Q^_MXZÔZYaQYOUPZ^PQ\`Q M[]Q^QYjM[qNWUOM
k MjiZQaMYSQWUcMPZ]M6HQ]g\`QQ^_MXZÔZYaQYOUPZ^\`Q Z
QX[QYTZ[QWMV`^_UjMQWUNQ]_MjiZUY_QS]MWk `XM PUXQY^iZ
OZY^_U_`_UaMPMXU^^iZPM?S]QVM6BMUM̂UYPM%^Q]g\`Q QY'
_QYPQXZẐ M[QWZPM ŶZaM:̂U]Q_]UcQ^PM9C88 \`Q OZWZOM
Z  ^Q]aUjZQM[M]_UOU[MjiZYM̂ ZOUQPMPQ[QWZNQXPZ^ [Z'
N]Q^ OZXZM[]UXQU]MRM^QPMXU^^iZ%MY_QX̂Q^XZPZ MYqY'
OUZ6

%#(525/@70-01>1 ;1=>;1/?5A->

CZ R`YPZ%[M]QOQ\`Q YiZ _QXZ M̂Z`^MPUMYQOQ^^g]UM[M]MQY^MU'
M]YZaMR̂Z]XMP̂Q^Q]?S]QVMYMOUPMPQ(HiZX`U_MM̂ P̂URUO`WPMPQ^(

' JXM PQWM^k OZYaQYOQ]Z^ RUkU^#Qf^ aQcQ Ẑ^ []n[]UZ^
[]Q^Nm_Q]Z^$M[M^^M]PQ`XM ]QWUSUZ^UPMPQUYPUaUP`MWM̀ XM
[]Q^QYjM[qNWUOM^ZWUPg]UM%M_UYSUYPZM Q̂^_]`_`]MP̂M^ZOUQ'
PMPQ(9ZXZ PQ^WZOM]M^RZ]jM^aUaM^PQ `XM ?S]QVM
QOWQ^UZOlY_]UOMQXPU]QjiZf OZY^_]`jiZPQ`XM OUPMPQXMU^
^QY^M_M69ZXZ N`^OM]YZaMR̂Z]XMP̂QPUXUY`U]MQbOW`^iZ%
Z ^ZR]UXQY_ZT`XMYZ6HQ]g\`Q []QOU^MXZ^PQO]UM]YZaM^
[M^_Z]MU^^ZOUMU^6

' D`_]MPURUO`WPMPQk aQYOQ]Z [Q^ZPM]Z_UYMQPMMOZXZ'
PMjiZ%̀W_]M[M^^MYPZMPZXUYhYOUMPMQ^_]`_`]MQOWQ^UMWQX
[M]n\`UM^%MUYPMX`U_MâQcQâUaUPM^OZXZ[Q\`QYZ R̂Q`PZ^
QYiZ OZXZOZX`YUPMPQPQU]XiZ^PQ^MRUMPZ^US`MWXQY_QM
ZWTM][M]MRZ]MPZ^ X`]Z^( ;YaZWaQ]Z^ XZPQ]YZ X̂ZaU'
XQY_Z Q̂OWQ^UMU^^`[]M[M]Z\`UMUŶMOMXUYTMPMOZX`X k
_MXNkX̀XM YQOQ^^UPMPQQPQ^MRUZ(BMUM̂UYPM%[]QOU^MXZ^
O]UM]MWS`XMQ^_]`_`]M[M^_Z]MWQUYaQ^_U]]QO`]^Z T̂`XMYZ^
QX []ZNWQXM^`]NMYZ^4N`^OM]OZY_M_Z^OZXZ X`YPZ PM
OUlYOUM%PMM]_Q%PMXmPUM(

' D []Z_MSZYU^XZPZ WQUSZ^MUYPMk `XM `_Z[UMQXYZ^^M^
Q^_]`_`]MQ̂OWQ^UMU^%CiZ MOQU_MXZ^MQb[]Q^^iZ MZ^OWk]U'
SZ^%M?S]QVM5MZŴQUSZ^%Z X`YPZ %XM ŶiZ _QXZ ÔZY^QS`U'
PZ UYZaM]X`U_ZYQ^_QOMX[Z(?^_ZQbUSU]UM`XM UYaQ]^iZPQ
[]UZ]UPMPQ^[Z] [M]_QPZ XUYU^_k]UZZ]PQYMPZ(



''''''''

' 9ZXZ ^`^OU_M]QUY_QS]M][Q^^ZM#̂[]Q^Nm_Q]Z^%WQUSZ^%]QWU'
SUZ^M^%[Q^^ZMP̂Q NZMaZY_MPQ$Y`X \`Q]Q] OZX`X%Y`X
QUbZPQ `YUPMPQ\`Q RMjMMaMYjM]69ZXZ OMXUYTM]QX
OZWQSUMWUPMPQ%[M]_UOU[MjiZQ[W`]MWUPMPQ%QMZXQ^XZ _QX'
[Z%Y`X []ZVQ_ZSWZNMWPQQaMYSQWUcMjiZPMOUPMPQ6

' 7 O`W_`]MOZY_QX[Z]hYQMk PZXUYMPM[QWMÛXMSQY^%X`U'
_ZXMU\̂`Q [QWZPU^O`]^Z(GQYPQ'^QXMU[̂QWZẐWTZP̂Z \`Q
[QWZẐ`aUPZ^(MWkXPMUX[Z]_hYOUMPZ _Q^_QX`YTZ%_QXZ^
\`Q M[]QYPQ]M`^M] Z^ XQUZ P̂Q OZX`YUOMjiẐZOUMWQ M
UYRZ]XM_UcMjiZ(e [QWMÛXMSQY^PM_QWQaU^iZ\`Q M [̂Q^^ZM^
^QOZY_QX[WMXQ []ZVQ_MX̂̀M UPQY_UPMPQ%^Q`^ aMWZ]Q^(7
OZX`YUOMjiZPQXM^^MQM[`NWUOUPMPQO]UMXYQOQ^^UPMPQ^%
[]ZP`cQX XQ]OMPZ^(HQ]g[Z^^maQWPQ^QYaZWaQ]UXMSQY^
QaMYSQWUcMPZ]M^6

;YRUX%MOZX[WQbUPMPQPM]QMWUPMPQ`]NMYM%XMUM̂UYPM%MO]U^QPQ
OUaUWUcMjiZ\`Q Q^_MXZâUaQYPZ%QbUSQXX`PMYjM X̂`U_ZXMU[̂]Z'
R`YPM ŶMYZ^^MMjiZ QaMYSQWUcMPZ]M(

EZ] QY\`MY_Z(((

M$E]QOU^MXZ^Q^_M]XMUM̂_QY_Z^f OUPMPQ(:Q`^ YiZ RZU'^Q
QXNZ]MPMOUPMPQ(E]QOU^MXZ^[]ZO`]i'WZ MWU(7 XQ_]n[ZWQ
YiZ k W`SM]̂n PQaUZWlYOUM%RZXQ%PQ^QX[]QSZ%MYZYUXM_Z%
^ZWUPiZ(((7 OUPMPQk _MXNkXW`SM]ZYPQO]Q^OQXM̂ ZWUPM]UQ'
PMPQ%MPQXZO]MOUM%Z^ PU]QU_Z^T`XMYZ^(

N$D \`Q Q^_gMm[]QOU^M̂Q] QaMYSQWUcMPZ(; [M]M^Q]XZ^
QaMYSQWUcMPZ]Q^%[]QOU^MXZQ̂X []UXQU]ZW`SM]YZ^PQUbM]
QaMYSQWUcM](:UM]UMXQY_Q%[]QOU^MXZÔZYaQ]_Q]'YZ^(IQ]
XZXQY_Z P̂Q QYOZY_]ZOZX:Q`^ M_]MakP̂MWQU_`]MZ]MY_Q
PM8mNWUMQPZ QYOZY_]ZOZXZ U]XiZ^ZR]UPZ(7WUXQY_M]YZ^'
^MQ^[U]U_`MWUPMPQ[M]MMSU]OZXXMUQ̂Y_`^UM^XZQW`OUPQc(

O$F`MWZ [M[QWPZ QaMYSQWUcMPZ]TZVQYMOUPMPQ6

'  RMcQ]Z \`Q @Q^`R̂Qc%U^_Zk%[Z] [MWMa]M^QMjpQ^%Qb[]Q^'
^M]Z MXZ]XU^Q]UOZ]PUZ^ZQOZX[M^^UaZ[M]MOZX_ZPZ^%XM^
QX Q^[QOUMWOZXZ^ [Q\`QYZ^%Z^ [ZN]Q^%Z^ XMUŶQOQ^^U_M'
PZ^ QQ^\`QOUPZP̂QYZ^^M̂ZOUQPMPQUYV`^_MQQbOW`PQY_Q 5

' WQaM]M^MWaMjiZ%U^_Zk%WQaM]Z NZX MZOZ]MjiZPZ^ TZ'
XQY Q̂PM X̂`WTQ]Q^%_Z]YM][]Q^QY_QMNZYPMPQPQ:Q`^ YZ
XQUZPMOUPMPQ(

D E]ZVQ_Z 9ZY^_]`U]M;^[Q]MYjM OZY_UY`M(7SZ]MRZ]_QXQY_Q
PQ^MRUMPZMQY_]M]Y`XMYZaMRM^QaZW_MPMXMU ̂[M]MRZ]M %
XMUX̂U^^UZYg]UM(B`U_MP̂QYZ^^MÛY\`UQ_MjpQ^UYUOUMU^^Z'
N]QMO`W_`]M̀]NMYMM_`MW[Q]XMYQOQX(7SZ]MMO]Q^OQY_MPM^

%%



'''''''''

PQZ`_]M ÔZXZMSWZNMWUcMjiZ%Z M`XQY_ZPMQbOW`^iẐZQU'
MW(((:Q \`MW\`Q]XMYQU]M%Q^_MXZM̂m%`XM ?S]QVM[Q]QS]UYM
QX N`^OMPQXMYQU]M^UYZaMPZ]M^PQ^Q]8ZMCZaMYM ÔU'
PMPQ^(

9ZX T`XUWPMPQ%OZY_UY`MXZ^]QcMYPZ4

 D :Q`^%YZ^^ZEMU%\`Q [Z] XQUZPQKZ^^Z<UWTZ@Q^`^%
OZYRUM^_Q^f ?S]QVMMXU^^iZPQMY`YOUM]M^MWaMjiZM_ZPZ Ẑ^ TZXQY Q̂

X`WTQ]Q^%
Q?TQ [̂]ZXQ_Q^_QM̂[]Q^QYjMPZ ;^[m]U_ZHMY_Z%PMU'YZ^

W`c[M]MOZYTQOQ]Z^ PQ^MRUZ^PMTZ]M[]Q^QY_Q%
OZ]MSQX[M]MQYOM]i'WZ^PQ R]QY_QQ

Q^[Q]MYjM[M]MN`^OM]M^̂ ZW`jpQ M̂PQ\`MPM^ (

7^ [Q][WQbUPMPQ^%UY\`UQ_MjpQ^QPURUO`WPMPQ^%YiZ [ZPQX PQUbM]'
YZ^ UX[Z_QY_Q^%UXZNUWUcMPZ^(;X \`MW\`Q] W`SM]\`Q ZO`[MXZ^%
^QX[]QPg [M]MRMcQ]MWS`XMOZU^M(9ZX MWQS]UMQZ`^MPUM%OZY_UY`Q'
XZ^ Z OMXUYTZ%[ZU ÔZY_MXZÔZXM[]Q^QYjMM_`MY_QPZ ;^[m]U_ZPZ
HQYTZ]PMKUPM%YZXQUZPQYn^(

;YPQ]QjZ PM7`_Z]M4
G( ;^[m]U_ZHMY_Z%+*/3 ' H)+*+*
;PURmOUZEUZL??
-*+0*'3,, 8QWZ>Z]UcZY_Q'B=


