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@R T``ascReZ`_ V_ecV ]Vd 9eRed ^V^ScVd UVd 7`^^f_Rfesd Vfc`asV__Vd
V_ ^ReZtcV UV [fdeZTV Ve UÜRWWRZcVd Z_escZVfcVd dÜVde UsgV]`aasV p aRceZc UVd
R__sVd )1/( RWZ_ UV ]feeVc a]fd VWWZTRTV^V_e T`_ecV ]Vd ^V_RTVd TcZ^Z_V]]Vd
Ve dfce`fe T`_ecV ]R ^V_RTV eVcc`cZdeV !)"& 9]]V dÜVde Z_eV_dZWZsV UR_d ]V T`f%
cR_e UVd R__sVd )10( V_ eR_e bfV ~ ^VdfcVd T`^aV_dRe`ZcVd Ä p ]R dfaacVd%
dZ`_ UVd T`_ecw]Vd Rfi Wc`_eZtcVd Z_ecRT`^^f_RfeRZcVd UR_d ]R aVcdaVTeZgV
UV ]Ü seRS]ZddV^V_e Uf ^RcTYs Z_escZVfc !*"& 7VeeV T``ascReZ`_ R WRZe ]Ü`S[Ve
UV ^f]eZa]Vd TcZeZbfVd eR_e V_ cRZd`_ Uf UsWZTZe Us^`TcReZbfV Ve [fcZUZTeZ`_%
_V] bfZ ]R TRcRTescZdV bfÜ V_ cRZd`_ UV ]Ü Raac`TYV VddV_eZV]]V^V_e dsTfcZeRZcV
Ve csacVddZgV cVeV_fV& @R T``ascReZ`_ GTYV_XV_$ Z_deRfcsV p ]R ^u^V sa`bfV
aRc f_ TVceRZ_ _`^ScV UÜ9eRed ^V^ScVd UVd 7`^^f_Rfesd Vfc`asV__Vd$ V_
eR_e bfV ]RS`cRe`ZcV UÜf_ VdaRTV Vfc`asV_ dR_d Wc`_eZtcVd Z_escZVfcVd$ R sXR%
]V^V_e ses ^ZdV V_ TRfdV a`fc TVd ^u^Vd ^`eZWd&

H`fe V_ ]RZddR_e dfSdZdeVc Ve dV UsgV]`aaVc aRcR]]t]V^V_e ]R T``ascReZ`_
GTYV_XV_ V_ecV f_ a]fd aVeZe _`^ScV UÜ9eRed$ ]V ec`ZdZt^V aZ]ZVc Uf ecRZes
UV ARRdecZTYe R Z_esXcs ]R T``ascReZ`_ V_ ^ReZtcV UV [fdeZTV Ve UÜ RWWRZcVd
Z_escZVfcVd V_ecV ]Vd 9eRed ^V^ScVd UVd 7`^^f_Rfesd Vfc`asV__Vd UR_d ]V
TRUcV UV ]ÜI_Z`_ Vfc`asV__V& GZ ARRdecZTYe R aRcf csUfZcV ]V UsWZTZe Us^`%

!#" 7Ve RceZT]V R ses csR]Zds RgVT ]V d`feZV_ Uf ac`XcR^^V D &5 &=& D,'(, É 9eRe SV]XV$ dVcgZTVd
Uf acV^ZVc ^Z_ZdecV É GVcgZTVd WsUscRfi UVd RWWRZcVd dTZV_eZWZbfVd$ eVTY_ZbfVd Ve Tf]efcV]]Vd Uf
AZ_ZdetcV UV ]Ü sUfTReZ`_$ UV ]R cVTYVcTYV Ve UV ]R W`c^ReZ`_ UV ]R 7`^^f_Rfes WcR_rRZdV UV 6V]%
XZbfV&

!)" J`j& 8& 6 =; C $ 7MJGACQ CL PXQC?SV ( J \CVNXPGCLAC CSPMNXCLLC! DRcZd$ DcVddVd UV GTZV_TVd D`$
)11.$ aa& *.1 Ve d&

!*" D`fc f_V cV^ZdV V_ TRfdV UV TVeeV [fdeZWZTReZ`_$ g`j& _`eR^^V_e 8& 6 =; C $ 7MJGACQ CL
PXQC?SV ( J \CVNXPGCLAC CSPMNXCLLC! MN# AGR#! aa& *,1 Ve d&





. ) , 5 B B 9 K 9 M 9 A 6 9 F ; <

bfV ]V Uc`Ze Rf cVdaVTe UV ]R gZV WR^Z]ZR]V !1" `f ]ÜZ_eVcUZTeZ`_ UVd ecRZeV^V_ed
Z_Yf^RZ_d Ve UsXcRUR_ed !)("$ ]V Uc`Ze Rf cVdaVTe UV ]R gZV acZgsV !))" `f ]V
Uc`Ze p f_ ac`Ttd sbfZeRS]V !)*"& Gfc ]V a]R_ eVTY_ZbfV V_dfZeV$ ]R ac`UfTeZ`_
_`c^ReZgV sUZTesV sTYRaaR_e Rf T`_ecw]V [fcZUZTeZ`__V]$ ]Üf_ZW`c^Zes UV ]Ü Ra%
a]ZTReZ`_ Ve UV ]ÜZ_eVcacseReZ`_ UVd UZda`dZeZ`_d RU`aesVd _ÜseRZe aRd RddfcsV&
8Vfi SctTYVd `_e _sR_^`Z_d ses `fgVceVd UR_d TVeeV ViT]fdZ`_ UV acZ_TZaV
UV ]R 7`fc 2 UÜf_V aRce$ T`_W`c^s^V_e Rfi eVc^Vd Uf ecRZes !)+"$ UR_d TVc%
eRZ_Vd UVd T`_gV_eZ`_d bfÜZ]d `_e T`_T]fVd$ ]Vd 9eRed ^V^ScVd `_e cVT`__f
]R T`^aseV_TV UV ]R 7`fc UV [fdeZTV 3 UÜ RfecV aRce$ d`_ cw]V UV ~ XRcUZV__V UV
]R UZgZdZ`_ V_ aZ]ZVcd Ä UV ]ÜI_Z`_ Vfc`asV__V !)," ]fZ R aVc^Zd UV dV UsT]RcVc
T`^aseV_eV a`fc ecR_TYVc f_ T`_W]Ze e`fTYR_e p ]R Us]Z^ZeReZ`_ UVd T`^as%
eV_TVd cVdaVTeZgVd Uf aZ]ZVc T`^^f_RfeRZcV Ve Uf +V aZ]ZVc !)-"& 5fTf_V UV
TVd UVfi a`ddZSZ]Zesd UÜZ_eVcgV_eZ`_ UV ]R 7`fc _ÜseRZe TVaV_UR_e UV _RefcV
p WRZcV UZdaRcRvecV ]V UsWZTZe [fcZUZTeZ`__V]& @R T`^aseV_TV UV ]R 7`fc cVT`_%
_fV UR_d ]Vd T`_gV_eZ`_d T`_T]fVd Vde W`ceV^V_e ]Z^ZesV !)."$ Ve ]R a`ddZSZ]Zes
a`fc ]R 7`fc UV [`fVc d`_ cw]V UV ~ XRcUZV__V UV ]R UZgZdZ`_ V_ aZ]ZVcd Ä UV

!1" 5ceZT]V 0 UV ]R 7&9&8&<&&
!)(" 5ceZT]V $+ UV ]R 7&9&8&<&&
!))" 5ceZT]V 0 UV ]R 7&9&8&<&&
!)*" 5ceZT]V . UV ]R 7&9&8&<&&
!)+" 5ceZT]V ? +$ *T Uf H&I&9&
!)," 7V cw]V Vde W`_Us dfc f_V T`^SZ_RZd`_ UVd RceZT]Vd A Ve @ Uf H&I&9&
!)-" 7&>&7&9&$ 5ccue Uf )* ^RZ )110$ ,MKKGQQGML BCQ 0#.# AMLRPC ,MLQCGJ BC = #. #! RWW& 7%)/('

1.$ 8CA#! =$ aa& */.+ Ve d&
!)." @R T`_gV_eZ`_ 9fc`a`] Uf *. [fZ]]Ve )11- !2#6#0#.#$ 7$ _ +).$ */ _`gV^ScV )11-$ a& **"$

bfZ Wfe ]R acV^ZtcV p cVT`__RvecV f_V T`^aseV_TV p ]R 7`fc UV [fdeZTV UVd 7`^^f_Rfesd$ acsg`Ze
dZ^a]V^V_e bfV ]Vd 9eRed aRceZVd aVfgV_e acsg`Zc ]R T`^aseV_TV UV ]R 7`fc a`fc ]V ctX]V^V_e
UV e`fe UZWWscV_U V_ecV Vfi cV]ReZW p d`_ Z_eVcacseReZ`_ `f p d`_ Raa]ZTReZ`_ !RceZT]V ,("& I_ ac`e`%
T`]V Uf *+ [fZ]]Ve )11. T`_TVc_R_e ]ÜZ_eVcacseReZ`_$ p eZecV acs[fUZTZV]$ aRc ]R 7`fc UV [fdeZTV UV
]R T`_gV_eZ`_ 9fc`a`] !2#6#0#.#$ 7$ _z *11$ 1 `Te`ScV )11.$ aa& ) Ve d&" Vde V_dfZeV gV_f T`^a]s%
eVc TV UZda`dZeZW& =] V_TRUcV TVaV_UR_e sec`ZeV^V_e ]R T`^aseV_TV acs[fUZTZV]]V bfÜZ] acsg`Ze 2 V]]V
_ÜVde aRd Rfe`^ReZbfV ^RZd dfS`cU`__sV p f_V UsT]RcReZ`_ UÜ RTTVaeReZ`_ aRc ]Vd 9eRed ^V^ScVd&
7Vd UVc_ZVcd aVfgV_e$ V_ `fecV$ ^`Uf]Vc ]R T`^aseV_TV UV ]R 7`fc V_ TY`ZdZddR_e d`Ze UV aVc^VeecV
p e`feV [fcZUZTeZ`_ UV ]fZ RUcVddVc f_V bfVdeZ`_ acs[fUZTZV]]V$ d`Ze UV csdVcgVc TVeeV WRTf]es Rfi
[fcZUZTeZ`_d deRefR_e V_ UVc_ZVc cVdd`ce !g`j& RceZT]Vd )Vc Ve * Uf ac`e`T`]V"&

@R a]faRce UVd T`_gV_eZ`_d RU`aesVd aRc ]R dfZeV UR_d ]V TRUcV Uf ec`ZdZt^V aZ]ZVc UV ARRd%
ecZTYe acsg`ZV_e$ eR_ewe aRc ]ÜRU[`_TeZ`_ UÜf_ ac`e`T`]V !g`j& _`eR^^V_e ac`e`T`]V Uf
*1 _`gV^ScV )11. T`_TVc_R_e ]ÜZ_eVcacseReZ`_$ aRc g`ZV UV cV_g`Zd acs[fUZTZV]d UV ]R T`_gV_eZ`_
Uf *. [fZ]]Ve )11- d f e ]R ac`eVTeZ`_ UVd Z_escued WZ_R_TZVcd UVd 7`^^f_Rfesd Vfc`asV__Vd$
2#6#0#.# 7$ _z )-)$ *( ^RZ )11/$ aa& ) Ve d&3 ac`e`T`]V Uf *1 _`gV^ScV )11. acsg`jR_e f_V T`^%
aseV_TV dV^S]RS]V V_ TV bfZ T`_TVc_V ]R T`_gV_eZ`_ Uf *. [fZ]]Ve )11- dfc ]ÜV^a]`Z UV ]ÜZ_W`c^ReZ%
bfV UR_d ]V U`^RZ_V UVd U`fR_Vd$ 2#6#0#.#! 7$ _z +).$ */ _`gV^ScV )11-"$ eR_ewe V_ ]ÜZ_dTcZgR_e
UZcVTeV^V_e UR_d ]R T`_gV_eZ`_ V]]V%^u^V !g`j& aRc ViV^a]V T`_gV_eZ`_ Uf *. ^RZ )11/ cV]ReZgV
p ]R ]feeV T`_ecV ]R T`ccfaeZ`_ Z^a]ZbfR_e UVd W`_TeZ`__RZcVd$ 2#6#0#.#! 7$ _z )1-$ *- [fZ_ )11/$
aa& ) Ve d&3 T`_gV_eZ`_ Uf )0 UsTV^ScV )11/ cV]ReZgV p ]Ü RddZdeR_TV ^fefV]]V Ve ]R T``ascReZ`_
V_ecV ]Vd RU^Z_ZdecReZ`_d UVd U`fR_Vd$ 2#6#0#.#! 7$ _Ñ *,$ *+ [R_gZVc )110"$ f_V T`^aseV_TV UV
]R 7`fc UV [fdeZTV T`^aRcRS]V p TV]]V bfZ csdf]eV UV ]R T`_gV_eZ`_ 9fc`a`] Ve UV d`_ ac`e`T`]V$
^`jV__R_e aRcW`Zd ]Ü R[`fe UV ]R a`ddZSZ]Zes a`fc ]R 7`fc UV csX]Vc ]Vd UZWWscV_Ud V_ecV ]R 7`^^Zd%
dZ`_ Ve f_ `f a]fdZVfcd 9eRed ^V^ScVd bfR_e p ] Z_eVcacseReZ`_ Ve ]ÜRaa]ZTReZ`_ UV ]R T`_gV_eZ`_
!f_V eV]]V a`ddZSZ]Zes Vde _`eR^^V_e acsgfV p ]ÜRceZT]V 0 UV ]R T`_gV_eZ`_ Uf *. [fZ]]Ve )11- dfc
]R ac`eVTeZ`_ UVd Z_escued WZ_R_TZVcd UVd 7`^^f_Rfesd Vfc`asV__Vd `f p ]Ü RceZT]V )* UV ]R T`_gV_%
eZ`_ Uf *. ^RZ )11/ cV]ReZgV p ]R ]feeV T`_ecV ]R T`ccfaeZ`_ Z^a]ZbfR_e UVd W`_TeZ`__RZcVd"& D`fc
f_ Via`ds UseRZ]]s UVd UZWWscV_eVd d`]feZ`_d cVeV_fVd UR_d ]Vd T`_gV_eZ`_d RU`aesVd UR_d ]V TRUcV
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]ÜI_Z`_ Vfc`asV__V ]fZ aVc^VeeRZe f_ZbfV^V_e UÜViR^Z_Vc ]Ü RTeV ]ZeZXZVfi
a`fc UseVc^Z_Vc dÜZ] _Ü RWWVTeV aRd ]Vd T`^aseV_TVd UV ]R 7`^^f_Rfes& 9]]V
_V ]Ü Rfe`cZdRZe aRd$ aRc ViV^a]V$ p R__f]Vc f_ RTeV Uf ec`ZdZt^V aZ]ZVc V_ cRZ%
d`_ UV d`_ Z_T`^aReZSZ]Zes RgVT ]Vd Uc`Zed UV ]ÜY`^^V !)/"&

9_WZ_$ ]V TRcRTetcV VddV_eZV]]V^V_e dsTfcZeRZcV UVd Z_ZeZReZgVd acZdVd UR_d
]V TRUcV Uf ec`ZdZt^V aZ]ZVc Uf ecRZes UV ARRdecZTYe R ses Us_`_Ts RgVT W`cTV&
7V d`_e V_ VWWVe ]Vd Z_escued UV ]R dsTfcZes$ UV ]Ü`cUcV afS]ZT Ve ]ÜViZXV_TV
UÜ VWWZTRTZes bfZ `_e acZ^s& 7ÜVde gcRZ a`fc ]Vd ecRgRfi ]Zsd p ]Ü RdZ]V Ve p ]ÜZ^%
^ZXcReZ`_ 2 ]Vd ^ZXcR_ed cVdd`ceZddR_ed UV aRjd eZVcd p ]ÜI_Z`_ Vfc`asV__V
seR_eÖecRZesd UV ^R_ZtcV Xs_scR]V T`^^V UV a`eV_eZV]d Z^^ZXcsd Z]]sXRfi `f
UVd TcZ^Z_V]d V_ afZddR_TV !)0"& @V ecRZes UV ARRdecZTYe ]fZ%^u^V RgRZe
UÜ RZ]]Vfcd ses W`ceV^V_e TcZeZbfs a`fc Rg`Zc a`fdds p TVeeV T`_WfdZ`_ V_ecV
^ZXcR_e Ve TcZ^Z_V] UV aRc ]V g`ZdZ_RXV R^SZXf bfÜZ] RgRZe `ascs V_ecV ]Vd
bfVdeZ`_d UÜRdZ]V Ve UÜZ^^ZXcReZ`_$ UÜf_V aRce$ Ve ]R ]feeV T`_ecV ]R TcZ^Z_R%
]Zes$ UÜ RfecV aRce !)1"& @Vd ecRgRfi cV]ReZWd p ]R T``ascReZ`_ [fUZTZRZcV as_R]V
`_e Vfi RfddZ ses UV _RefcV VddV_eZV]]V^V_e csacVddZgV& 8Vd ac`S]s^ReZbfVd
Z_eZ^V^V_e ]ZsVd p ]R ac`eVTeZ`_ UVd Uc`Zed UVd Z_UZgZUfd T`^^V ]R csZ_dVc%
eZ`_ UVd aVcd`__Vd T`_UR^_sVd `f ]Vd Uc`Zed UVd gZTeZ^Vd `_e$ UV ^R_ZtcV
Xs_scR]V$ ses ZX_`csVd !*("&

@ Ü `S[Ve UV TVeeV T`_ecZSfeZ`_ _Ü Vde aRd UV cVgV_Zc a]fd ]`_XfV^V_e dfc ]Vd
UZgVcdVd ]RTf_Vd UV ]R T``ascReZ`_ V_ ^ReZtcV UV [fdeZTV Ve UÜ RWWRZcVd Z_es%
cZVfcVd RgR_e 5^deVcUR^& =] dÜ RXZe a]fewe UÜViR^Z_Vc UR_d bfV]]V ^VdfcV ]V
ecRZes UÜ5^deVcUR^ Ve ]Vd UsgV]`aaV^V_ed bfZ `_e WRZe dfZeV p d`_ RU`aeZ`_
j `_e cV^sUZs& @`cd UV ]R 7`_WscV_TV Z_eVcX`fgV^V^V_eR]V bfZ R UsS`fTYs
dfc ]ÜRU`aeZ`_ Uf _`fgVRf ecRZes$ f_V dscZV UV WRTeVfcd `_e ac`af]ds ]R T``%
ascReZ`_ V_ ^ReZtcV UV [fdeZTV Ve UÜ RWWRZcVd Z_escZVfcVd Rf acV^ZVc cR_X UVd
acs`TTfaReZ`_d !*)"& 7VeeV T``ascReZ`_ Vde d`ceZV ac`W`_Us^V_e S`f]VgVcdsV
Uf _`fgVRf ecRZes&

Uf ec`ZdZt^V aZ]ZVc$ g`j& 7& 7 I F H = ; = 5 @ 8 =B C $ ~ GTYV_XV_ Ve ]V ec`ZdZt^V aZ]ZVc 2 ]V T`_ecw]V [fcZUZT%
eZ`__V] `cXR_Zds aRc ]V ecRZes UÜ5^deVcUR^ Ä$ 8#4 #; #. #! )110$ aa& 1/ Ve d&3 9& 6 F =6 C G =5 $ 3? NPM"
RCARGML BCQ BPMGRQ DMLB?KCLR?SV B?LQ J \MPBPC HSPGBGOSC AMKKSL?SR?GPC ( F NMGBQ PCQNCARGD BCQ JMEGOSCQ
DMLARGMLLCJJC CR ?SRMLMKC B?LQ JC A?BPC LMPK?RGD CR HSPGQNPSBCLJGCJ! :FYQC BC BMARMP?R! I_ZgVcdZes
]ZScV UV 6cfiV]]Vd$ R__sV RTRUs^ZbfV *(((%*(()$ aa& 0) Ve d&

!)/" J `j& 9& 6 F =6 C G =5 $ 3? NPMRCARGML BCQ BPMGRQ DMLB?KCLR?SV B?LQ J MPBPC HSPGBGOSC AMKKSL?S"
R?GPC! MN# AGR#! a& 0-&

!)0" @V T`_eV_f UVd ^VdfcVd RU`aesVd Vde Viecu^V^V_e cVdecZTeZW 2 ]Vfc Sfe Vde UV ]Z^ZeVc ]V
a]fd a`ddZS]V ]Ü RU^ZddZ`_ UVd cVdd`ceZddR_ed UV aRjd eZVcd dfc ]V eVccZe`ZcV UVd 9eRed ^V^ScVd UV
]ÜI_Z`_ 2 g`j& _`eR^^V_e 7& 6 5 F 6 = 9 F $ ~ @R T``ascReZ`_ Vfc`asV__V UR_d ]Vd U`^RZ_Vd UV ]R [f d%
eZTV Ve UVd RWWRZcVd Z_escZVfcVd Ä$ ,MSPPGCP FC@BMK?B?GPC BS ,8197! )11/&

!)1" J `j& _`eR^^V_e dfc TV a`Z_e$ 9& 6 F =6 C G =5 Ve 9& 8 5 F 8 9 B B 9 $ ~ 7Ze`jV__Ves É Uc`Zed W`_ %
UR^V_eRfi É ]ZScV TZcTf]ReZ`_ UVd aVcd`__Vd$ RdZ]V$ Z^^ZXcReZ`_ 2 SZ]R_ Ractd ]V HcRZes UÜ5^deVc%
UR^ Ä$ *LLXC QMAG?JC! )11/$ a& +).&

!*(" 8& : @ C F 9 $ ~I _V [fdeZTV as_R]V Vfc`asV__V Ractd 5^deVcUR^ Ä$ MN# AGR#! a& )*.3
5& K 9 M 9 A 6 9 F ; < $ ~ @ R T``ascReZ`_ [fUZTZRZcV as_R]V UR_d ]ÜI_Z`_ Vfc`asV__V Ä$ Z_ @ 9 < 5 F 8 M 8 9

6 9 5 I @ =9 I !sU&"$ 3 \.SPMNC CR QCQ AGRMWCLQ! 6cfiV]]Vd$ DZV%DVeVc @R_X$ *((($ a& )//&
!* ) " < & @ 5 6 5 M @ 9 $ ~@ R T``ascReZ`_ Vfc`asV__V V_ ^ReZtcV UV [fdeZTV Ve UÜRWWRZcVd Z_escZVfcVd

Ve ]R 7`_WscV_TV Z_eVcX`fgV^V^V_eR]VÄ$ 8#:#-#.#! )11/$ aa& ) Ve d&
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7V]fZ%TZ UZgZdV ]Vd ^ReZtcVd R_TZV__V^V_e cVXc`fasVd UR_d ]V ec`ZdZt^V
aZ]ZVc Uf ecRZes UV ARRdecZTYe V_ UVfi aRceZVd UZdeZ_TeVd& @R a]faRce UV TVd
^ReZtcVd$ U`_e ]Vd a`]ZeZbfVd UÜ RdZ]V Ve UÜZ^^ZXcReZ`_$ `_e ses ecR_dWscsVd
gVcd ]V acV^ZVc aZ]ZVc Ve `_e$ UV ]R d`ceV$ ses ~ T`^^f_RfeRcZdsVd Ä& 9]]Vd
WZXfcV_e U`cs_RgR_e UR_d f_ _`fgVRf eZecV =J Z_eZef]s ~ JZdR$ RdZ]V$ Z^^Z%
XcReZ`_ Ve RfecVd a`]ZeZbfVd cV]ReZgVd p ]R ]ZScV TZcTf]ReZ`_ UVd aVcd`__Vd Ä&
EfR_e p ]R T``ascReZ`_ [fUZTZRZcV as_R]V Ve ]R T``ascReZ`_ a`]ZTZtcV$ V]]Vd
`_e ses ^RZ_eV_fVd UR_d f_ _`fgVRf eZecV J = Z_eZef]s ~ 8Zda`dZeZ`_d cV]R%
eZgVd p ]R T``ascReZ`_ a`]ZTZtcV Ve [fUZTZRZcV V_ ^ReZtcV as_R]V Ä$ bfZ T`_deZ%
efV f_ ec`ZdZt^V aZ]ZVc cs_`gs !**"&

8V _`^ScVfi TYR_XV^V_ed Z_ec`UfZed TYVcTYV_e V_ecV RfecVd p csa`_UcV
Rfi TcZeZbfVd Us_`_rR_e ]Vd UsWZTZV_TVd Uf T`_ecw]V Us^`TcReZbfV Ve [fcZUZT%
eZ`__V] UV ^u^V bfV ]R _RefcV acZ`cZeRZcV^V_e$ g`ZcV ViT]fdZgV^V_e$ dsTfcZ%
eRZcV `f csacVddZgV UVd ^VdfcVd RU`aesVd& =]d W`_e aRceZV UVd RcXf^V_ed Z_g`%
bfsd a`fc [fdeZWZVc ]Ü Raac`W`_UZddV^V_e UV ]R T`_decfTeZ`_ Vfc`asV__V UR_d
]V U`^RZ_V aRceZTf]ZVc UV ]R [fdeZTV Ve UVd RWWRZcVd Z_escZVfcVd& B`fd _`fd ac`%
a`d`_d UÜ sefUZVc ]R a`cesV Ve ]Vd ]Z^ZeVd UV TVeeV RcXf^V_eReZ`_ V_ ViR^Z_R_e
dZ ]Vd TYR_XV^V_ed Z_ec`UfZed V_ecRv_V_e VWWVTeZgV^V_e f_ cseRS]ZddV^V_e UV
]ÜsbfZ]ZScV V_ecV TVd UVfi aw]Vd RaaRcV^^V_e dZ UZWWZTZ]V^V_e T`_TZ]ZRS]Vd bfV
d`_e ]R dsTfcZes Ve ]R ]ZSVces& D`fc TV WRZcV _`fd ac`TsUVc`_d V_ bfRecV eV^ad&
B`fd ViR^Z_Vc`_d$ e`fe UÜRS`cU$ ]Vd Raa`ced Ve ]Z^ZeVd UVd R^s]Z`cReZ`_d
Xs_scR]Vd Raa`cesVd Rf deRefe UVd Uc`Zed W`_UR^V_eRfi UR_d ]R ^VdfcV `x
V]]Vd acsdV_eV_e f_ ]ZV_ RgVT ]R [fdeZTV Ve ]Vd RWWRZcVd Z_escZVfcVd !="& 8R_d f_
UVfiZt^V eV^ad$ _`fd sefUZVc`_d V_ bf`Z ]V _`fgV] `S[VTeZW UV ^ZdV dfc aZVU
UÜf_ VdaRTV UV ]ZSVces$ UV dsTfcZes Ve UV [fdeZTV es^`ZX_V UÜf_ cssbfZ]ZScRXV
Uf T`fa]V ]ZSVces%dsTfcZes !=="& B`fd V_gZdRXVc`_d V_dfZeV ]R ^VdfcV UR_d
]RbfV]]V ]Vd TYR_XV^V_ed Z_deZefeZ`__V]d Z_ec`UfZed aRc 5^deVcUR^ T`ccZXV_e
]Vd UsWZTZed Us^`TcReZbfV Ve [fcZUZTeZ`__V] bfZ aVcdZdeRZV_e UR_d ]V TRUcV Uf
ec`ZdZt^V aZ]ZVc Uf ecRZes UV ARRdecZTYe !==="& 9_WZ_$ gf bfV ]Ü RTbfZd UV GTYV_%
XV_ R ses Z_esXcs UR_d ]V Uc`Ze UV ]ÜI_Z`_ Vfc`asV__V dfZeV Rf ecRZes UÜ5^deVc%
UR^$ ]Vd TYR_XV^V_ed bfV TV]fZ%TZ R Z_ec`UfZed _Ü `_e aRd dVf]V^V_e f_ Z^aRTe
dfc ]R T``ascReZ`_ csXZV aRc ]Ü R_TZV_ ec`ZdZt^V aZ]ZVc Uf ecRZes UV ARRdecZTYe
^RZd Z_W]fV_TV_e sXR]V^V_e ]R T``ascReZ`_ eV]]V bfÜZddfV UVd RTT`cUd GTYV_%
XV_& B`fd V_gZdRXVc`_d U`_T sXR]V^V_e ]R a`cesV UV TVeeV Z_W]fV_TV !=J"&

=& É @Ü5An@=CF5H=CB ;nBnF5@9 8I GH5HIH
89G 8FC=HG :CB85A 9BH5IL

HR_e ]Vd _sX`TZReZ`_d acsR]RS]Vd p ]Ü RU`aeZ`_ Uf ecRZes UÜ5^deVcUR^ bfV
]V ecRZes ]fZ%^u^V Ve ]Vd UsgV]`aaV^V_ed dfSdsbfV_ed es^`ZX_V_e UV ]R

!**" 8R_d ]Vd UsgV]`aaV^V_ed bfZ dfZgV_e _`fd feZ]ZdVc`_d Z_UZWWscV^^V_e ]Vd UVfi ViacVd%
dZ`_d ~ eZecV J= Ä `f ~ ec`ZdZt^V aZ]ZVc Ä Uf H&I&9&
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^R_ZWVdeReZ`_ UÜf_ Z_escue Tc`ZddR_e a`fc ]R ac`eVTeZ`_ UVd Uc`Zed W`_UR%
^V_eRfi V_ Xs_scR] !*+"& @V _`fgVRf ecRZes cV_W`cTV V_ VWWVe ]V deRefe UVd
Uc`Zed W`_UR^V_eRfi UR_d ]V djdet^V UV ]R 7`^^f_Rfes Ve UV ]ÜI_Z`_ UV
UZgVcdVd ^R_ZtcVd !*,"& @ ÜReeRTYV^V_e p TVd gR]Vfcd WZXfcRZe Us[p UR_d ]V
acsR^Sf]V UV ]Ü5TeV f_ZbfV& @R csWscV_TV Rfi Uc`Zed W`_UR^V_eRfi V_ TV
bfZ T`_TVc_V ]Ü RTeZ`_ UV ]ÜI_Z`_$ eR_e dfc ]V a]R_ Z_eVc_V !*-" bfÜVi%
eVc_V !*."$ RgRZe V_dfZeV ses Z_dTcZeV UR_d ]V T`cad ^u^V Uf ecRZes p ARRd%
ecZTYe& 5gVT 5^deVcUR^$ ]Vd acZ_TZaVd UV ]R ]ZSVces$ UV ]R Us^`TcReZV$ Uf
cVdaVTe UVd Uc`Zed UV ]ÜY`^^V Ve UVd ]ZSVcesd W`_UR^V_eR]Vd RZ_dZ bfV UV
]Ü9eRe UV Uc`Ze `_e ses T`_dRTcsd V_ eR_e bfV acZ_TZaVd dfc ]VdbfV]d Vde W`_%
UsV ]ÜI_Z`_!*/"& 7VeeV ac`T]R^ReZ`_ UÜ `cUcV Xs_scR] bfZ TYRaVRfeV ]ÜV_%
dV^S]V Uf ecRZes$ dÜ RTT`^aRX_V UÜ RfecVd UÜs]s^V_ed Us^`_ecR_e bfV ]Vd
Uc`Zed W`_UR^V_eRfi dV g`ZV_e cVT`__RvecV f_V a]fd XcR_UV Z^a`ceR_TV
bfÜ RfaRcRgR_e&

DRc^Z TVfi bfZ d`_e a]fd sec`ZeV^V_e ]Zsd p ]R T``ascReZ`_ V_ ^ReZtcV UV
[fdeZTV Ve UÜ RWWRZcVd Z_escZVfcVd$ _`fd ^V_eZ`__Vc`_d$ e`fe UÜ RS`cU$ ]V WRZe
bfV ]V ecRZes UÜ5^deVcUR^ T`_dRTcV ViacVdds^V_e ]V cw]V UV ]R 7`fc UV [fd%
eZTV UR_d ]R ac`eVTeZ`_ UVd Uc`Zed W`_UR^V_eRfi eV]d bfÜZddfd UV ]R T`_gV_%
eZ`_ Vfc`asV__V UVd Uc`Zed UV ]ÜY`^^V Ve UVd ecRUZeZ`_d T`_deZefeZ`__V]]Vd
T`^^f_Vd Rfi 9eRed ^V^ScVd& @ Ü RceZT]V ,. Uf H&I&9&$ bfZ Us]Z^ZeV ]R T`^%
aseV_TV UV ]R 7`fc$ R$ V_ VWWVe$ ses ^`UZWZs RWZ_ UV ]Ü seV_UcV Rf T`_ecw]V UV
]Ü RceZT]V . { * Uf H&I&9& V_ gVcef UfbfV] ]ÜI_Z`_ Vfc`asV__V cVdaVTeV ]Vd
Uc`Zed W`_UR^V_eRfi V_ eR_e bfV acZ_TZaVd Xs_scRfi Uf Uc`Ze T`^^f_Rf%
eRZcV& @ ÜZ^a`ceR_TV UV TVeeV UZda`dZeZ`_ a`fc ]V U`^RZ_V bfZ _`fd `TTfaV
U`Ze uecV d`f]ZX_sV$ afZdbfV$ T`^^V _`fd R]]`_d ]V g`Zc ]`cdbfV _`fd RS`cUV%
c`_d ]Vd TYR_XV^V_ed Z_deZefeZ`__V]d Z_ec`UfZed aRc ]V ecRZes UÜ5^deVcUR^$
]R 7`fc UV [fdeZTV Vde Usd`c^RZd T`^aseV_eV a`fc ]Vd ^ReZtcVd T`fgVceVd aRc
]V _`fgVRf eZecV =J Ve ]V eZecV J = cs_`gs !*0"& H`feVW`Zd$ T`^^V _`fd ]V gVc%
c`_d sXR]V^V_e$ TVeeV T`^aseV_TV T`__Rve UZgVcdVd ]Z^ZeReZ`_d bfZ gZV__V_e
RZ_dZ csUfZcV ]Ü VWWVTeZgZes UV ]ÜRceZT]V ,. Uf H&I&9& UR_d ]V TRUcV dasTZWZbfV
UVd UVfi eZecVd acsTZesd&

Hc`Zd Uc`Zed W`_UR^V_eRfi Z_eZ^V^V_e ]Zsd p ]R [fdeZTV Ve Rfi RWWRZcVd
Z_escZVfcVd W`_e ]Ü `S[Ve UÜf_V ReeV_eZ`_ RTTcfV UR_d ]V _`fgVRf ecRZes 2 Z]
dÜ RXZe UV ]R ]feeV T`_ecV ]Vd UZdTcZ^Z_ReZ`_d$ UV ]R ecR_daRcV_TV `f Uf Uc`Ze
p ]ÜZ_W`c^ReZ`_ UVd aRceZTf]ZVcd Ve UV ]R ac`eVTeZ`_ UVd U`__sVd p TRcRTetcV
aVcd`__V]&

!*+" 9& 6 F =6 C G =5 $ 3? NPMRCARGML BCQ BPMGRQ DMLB?KCLR?SV B?LQ J \MPBPC HSPGBGOSC AMKKSL?SR?GPC!
MN# AGR#! aa& 10 Ve d&

!*," D& K 5 7 < G A 5 B B $ ~@ Vd Uc`Zed UV ]Ü Y`^ ^ VÄ$ 8#:#-#.#! )11/$ a& 00+&
!*-" J`j& ]Ü RceZT]V :$ { * Uf H&I&9& J `j& sXR]V^V_e ]Ü RceZT]V ? *$ { ] fc Uf H&I&9&
!*." J`j& RceZT]Vd > )$ { * Uf H&I&9& Ve )+( I * Uf H&7&9&
!*/" 5ceZT]V . Uf H&I&9&
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@R ]feeV T`_ecV ]Vd UZdTcZ^Z_ReZ`_d d`ce _VeeV^V_e cV_W`cTsV Uf ecRZes
UÜ5^deVcUR^& 7V]fZ%TZ TcsV$ V_ VWWVe$ aRc ]R g`ZV UV ]Ü RceZT]V )+ Uf H&7&9&$
f_V SRdV [fcZUZbfV aVc^VeeR_e Rf 7`_dVZ] deRefR_e p ]Üf_R_Z^Zes$ Ractd
T`_df]eReZ`_ Uf DRc]V^V_e Vfc`asV_$ UV acV_UcV ]Vd ^VdfcVd _sTVddRZcVd V_
gfV UV T`^SReecV e`feV UZdTcZ^Z_ReZ`_ W`_UsV dfc ]V dViV$ ]R cRTV `f ]Ü `cZ%
XZ_V VeY_ZbfV$ ]R cV]ZXZ`_ `f ]Vd Tc`jR_TVd$ f_ YR_UZTRa$ ]Ü qXV `f ]Ü `cZV_eR%
eZ`_ dVifV]]V !*1"& 7VeeV UZda`dZeZ`_ Vde Z^a`ceR_eV afZdbfÜ V]]V `fgcV ]R
a`ceV p ]Ü RU`aeZ`_ UÜf_V gscZeRS]V a`]ZeZbfV Vfc`asV__V R_eZ% UZdTcZ^Z_R
e`ZcV& 5]`cd bfV ]V H&7&9& Z_eVcUZdRZe Us[p ]Vd UZdTcZ^Z_ReZ`_d W`_UsVd dfc ]R
_ReZ`_R]Zes UVd 9eRed ^V^ScVd !+(" Ve TV]]Vd SRdsVd dfc ]V dViV UR_d ]V
TYR^a UÜ Raa]ZTReZ`_ Uf Uc`Ze T`^^f_RfeRZcV !+)"$ Z] ReecZSfV Usd`c^RZd
RfddZ Rf 7`_dVZ] ]R T`^aseV_TV UV acV_UcV UVd ^VdfcVd UVdeZ_sVd p ]feeVc
T`_ecV ]Vd UZdTcZ^Z_ReZ`_d W`_UsVd dfc ]Vd _`fgVRfi TcZetcVd bfV d`_e ]R cRTV
`f ]Ü`cZXZ_V VeY_ZbfV$ ]R cV]ZXZ`_ `f ]Vd Tc`jR_TVd$ f_ YR_UZTRa$ ]Ü qXV `f
]Ü`cZV_eReZ`_ dVifV]]V& @V _`fgV] RceZT]V )+ Uf H&I&9& R WRZe ]Ü `S[Ve UV TcZeZ%
bfVd 2 Z] _V T`_deZefV aRd$ T`^^V UV _`^ScVfi cVacsdV_eR_ed UV ]R d`TZses
TZgZ]V ]Ü RgRZV_e a`fceR_e d`fYRZes$ f_V T]RfdV Xs_scR]V UV _`_%UZdTcZ^Z_R%
eZ`_ p ]R ^R_ZtcV UV ]ÜRceZT]V )* bfZ T`_dRTcV f_V Z_eVcUZTeZ`_ UV acZ_TZaV
UVd UZdTcZ^Z_ReZ`_d W`_UsVd dfc ]R _ReZ`_R]Zes& =] dV T`_eV_eV UV T`_WscVc f_V
SRdV UV T`^aseV_TV Rf 7`_dVZ] Ve _Ü R aRd UÜ VWWVe UZcVTe$ TV bfZ dZX_ZWZV bfÜf_
aRceZTf]ZVc WRZdR_e ]Ü `S[Ve UÜf_V UZdTcZ^Z_ReZ`_ dfc SRdV UÜf_ UVd _`fgVRfi
TcZetcVd s_`_Tsd _V a`fccRZe _f]]V^V_e dV W`_UVc f_ZbfV^V_e dfc TVe RceZT]V
a`fc Z_ec`UfZcV f_ cVT`fcd UVgR_e ]Vd T`fcd Ve ecZSf_Rfi Z_eVc_Vd& 7VeeV
`aeZ`_$ UV ^u^V bfV ]ÜViZXV_TV UÜf_R_Z^Zes Rf dVZ_ Uf 7`_dVZ] a`fc ]Ü RU`a%
eZ`_ UVd ^VdfcVd UV ^ZdV V_ ÇfgcV Ve ]R dZ^a]V T`_df]eReZ`_ Uf DRc]V^V_e
Vfc`asV_ es^`ZX_V_e UV ]R g`]`_es UVd 9eRed ^V^ScVd UV XRcUVc ]V T`_ecw]V
UV e`feV sg`]feZ`_ UR_d TV U`^RZ_V Ve UV WRZcV UsaV_UcV TV]]V%TZ UV ]Vfc

!*1" Gfc TVeeV UZda`dZeZ`_$ g`j& V_ecV RfecVd @& : ]j _ _ $ ~ HYV =^a]ZTReZ`_d ` W 5ceZT]V )+
9&7& É 5WeVc 5^deVcUR^$ KZ]] G`^V :`c^d ` W 8ZdTcZ^Z_ReZ`_d SV ^`cV 9bfR] eYR_ CeYVcd4 Ä$
,#4 #3#JZ#$ )111$ aa& ))*/ Ve d & 3 A& 6 9 @ @ $ ~H YV BVh 5ceZT]V )+ 97 HcVRej 2 5 G`f_U 6 R d Z d W`c
9fc`aVR_ 5_eZ%8ZdTcZ^Z_ReZ`_ @Rh Ä$ 4??QRPGAFR 2MSPL?J MD .SPMNC?L ?LB ,MKN?P?RGTC 3?RM!
)111$ aa& - Ve d& 3 9& 6 cZS`dZR Ve 5& K VjV^ SVcXY $ ~ B `fgVRfi Z_decf^V_ed _`c^ReZWd Ve _`f%
gV]]Vd RgR_TsVd [fcZdacfUV_eZV]]Vd V_ ^ReZtcV UV ]feeV T`_ecV ]Vd UZdTcZ^Z_ReZ`_d dfc SRdV UV ]R
_ReZ`_R]Zes Ractd ]V ecRZes UÜ5^deVcUR^ Ä$ Z_ 9& 6 cZS `dZR $ 9& 8 R cU V _ _ V $ D& A RX_ VeeV$
5& K VjV^ SVcXY !8Zc&"$ ;LGML CSPMNXCLLC CR L?RGML?JGRXQ# 3C NPGLAGNC BC LML"BGQAPGKGL?RGML CR QCQ
JGKGRCQ! 6cfiV]]Vd$ 6cfj]R_e$ )111$ aa& *+1 Ve d& 3 7& 6 R c_ R cU $ ~ 5ceZT]V )+ 2 HYc`fXY eYV @``\Z_X
;]Rdd ` W I_Z`_ 7ZeZkV_dYZa Ä$ Z_ 8& C Ü ? 9 9 : : 9 R_U D& Hh `^ Vj !VUd&"$ 3XE?J 1QQSCQ M D RFC *KQRCP"
B?K :PC?RW! CiW`cU%D`ce]R_U%CcVX`_$ <Rce DfS]ZdYZ_X$ )111$ aa& +/- Ve d&3 7`_WscV_TV UVJZV__V
UVd +%, UsTV^ScV )110$ ~5ceZT]V )+& 7`^SReecV ]Vd UZdTcZ^Z_ReZ`_d& CcZV_eReZ`_d WfefcVd Ä$ 9fc`%
aRW`cf^ KZV_$ )111&

!+(" J`j& RceZT]V )* Uf H&7&9& bfZ Z_eVcUZe ]Vd UZdTcZ^Z_ReZ`_d dfc SRdV UV ]R _ReZ`_R]Zes& @V
TcZetcV UV ]R _ReZ`_R]Zes R ses Z_eVcacses T`^^V _V T`_TVc_R_e bfV ]R _ReZ`_R]Zes UVd 9eRed
^V^ScVd !g`j& 9& 6 F =6 C G =5 Ve 5& K 9 M 9 A 6 9 F ; < $ ~ @R T`_d`]ZUReZ`_ UV ]Ü9eRe UV Uc`Ze Vfc`asV_ Ä$
MN# AGR#! a& 0("&

!+)" @ ÜRceZT]V ),) Uf H&7&9& T`_dRTcV ]V acZ_TZaV UÜsXR]Zes V_ecV Y`^^Vd Ve WV^^Vd a`fc TV
bfZ T`_TVc_V ]R cs^f_scReZ`_& 7V acZ_TZaV R e`feVW`Zd ses seV_Uf Rfi T`_UZeZ`_d UV ecRgRZ] Ve
UÜV^a]`Z p ]R W`Zd aRc ]R [fcZdacfUV_TV Ve ]V Uc`Ze UscZgs&
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g`]`_es a`]ZeZbfV !+*"& @Vd UsgV]`aaV^V_ed csTV_ed W`_e TVaV_UR_e RaaR%
cRvecV bfÜf_V eV]]V g`]`_es Vde SZV_ acsdV_eV 2 UVfi UZcVTeZgVd UV ^ZdV V_
ÇfgcV UV ]Ü RceZT]V )+ `_e V_ VWWVe ses RU`aesVd !++" UV ^u^V bfÜf_V UsTZdZ`_
seRS]ZddR_e f_ ac`XcR^^V UÜ RTeZ`_ T`^^f_RfeRZcV UVdeZ_s p ac`^`fg`Zc
UVd ^VdfcVd UV ]feeV T`_ecV ]Vd UZdTcZ^Z_ReZ`_d !+,"& 7Vd ec`Zd Z_ZeZReZgVd
UVgcRZV_e T`_ecZSfVc p ]R ^ZdV dfc aZVU UÜf_ VdaRTV UV ]ZSVces$ UV dsTfcZes
Ve UV [fdeZTV !+-"& @V ]ZV_ RgVT ]R [fdeZTV Ve ]Vd RWWRZcVd Z_escZVfcVd Vde _sR_%
^`Z_d dfce`fe ^R_ZWVdeV V_ TV bfZ T`_TVc_V ]V ac`XcR^^V UÜ RTeZ`_ Ve ]R
UZcVTeZgV Uf *1 [fZ_ *((( cV]ReZgV Rfi UZdTcZ^Z_ReZ`_d W`_UsVd dfc ]R cRTV `f
]Ü`cZXZ_V VeY_ZbfV& @V ac`XcR^^V UÜ RTeZ`_ Vde V_ VWWVe _`eR^^V_e UVdeZ_s
p ac`^`fg`Zc ]R _`_%UZdTcZ^Z_ReZ`_ UR_d Ve aRc ]Vd RU^Z_ZdecReZ`_d afS]Z%
bfVd$ U`_e W`_e aRceZV ]Vd Rfe`cZesd TYRcXsVd UVd T`_ecw]Vd Rfi Wc`_eZtcVd
ViescZVfcVd$ TV]]Vd cVda`_dRS]Vd Uf ecRZeV^V_e UVd UV^R_UVd UÜ RdZ]V ^RZd
RfddZ ]R a`]ZTV$ ]Vd djdet^Vd [fUZTZRZcVd$ VeT& !+."& EfR_e p ]R UZcVTeZgV Uf
*1 [fZ_ *((($ V]]V acsdV_eV ]ÜZ_Us_ZRS]V RgR_eRXV UV dÜRaa]ZbfVc _`_ dVf]V%
^V_e Rfi UZdTcZ^Z_ReZ`_d U`_e d`_e gZTeZ^Vd ]Vd TZe`jV_d Vfc`asV_d ^RZd
sXR]V^V_e p TV]]Vd U`_e W`_e ]Ü `S[Ve ]Vd cVdd`ceZddR_ed UV aRjd eZVcd& G`_
Z^aRTe dfc ]V eZecV =J Uf H&7&9& RaaRcRve RZ_dZ p acV^ZtcV gfV sgZUV_e afZd%
bfV ]Vd cVdd`ceZddR_ed UVd aRjd eZVcd V_ d`_e ]Üf_ UVd df[Ved acZ_TZaRfi& 7Ve
Z^aRTe Vde TVaV_UR_e W`ceV^V_e csUfZe UR_d ]R ^VdfcV `x V]]V acsTZdV
ViacVdds^V_e bfÜ V]]V dÜ Raa]ZbfV dR_d acs[fUZTV UVd UZda`dZeZ`_d csXZddR_e
]ÜV_ecsV Ve ]V ds[`fc UVd cVdd`ceZddR_ed UV aRjd eZVcd dfc ]V eVccZe`ZcV UVd
9eRed ^V^ScVd Ve dR_d acs[fUZTV UV e`fe ecRZeV^V_e ]Zs p ]Vfc deRefe [fcZUZ%
bfV !+/"&

@V d`^^Ve UÜ5^deVcUR^ R ses ]Ü`TTRdZ`_ UV ]R T`_dsTcReZ`_ aRc ]V ecRZes
Uf Uc`Ze p ]ÜZ_W`c^ReZ`_ UVd aRceZTf]ZVcd gZd%p%gZd UVd Z_deZefeZ`_d UV
]ÜI_Z`_& @V e`_ Vde U`__s aRc ]ÜRceZT]V acV^ZVc Uf H&I&9& bfZ acsg`Ze bfV
~]Vd UsTZdZ`_d d`_e acZdVd UR_d ]V a]fd XcR_U cVdaVTe Uf acZ_TZaV UÜ`fgVc%
efcV Ä& =] Vde gcRZ bfV TVeeV UZda`dZeZ`_ _ÜVde aRd d`f^ZdV p ]R [fcZUZTeZ`_ UV

!+*" 9& 6 F =6 C G =5 Ve 5& K 9 M 9 A 6 9 F ; < $ ~ @R T`_d`]ZUReZ`_ UV ]Ü 9eRe UV Uc`Ze Vfc`asV_ Ä$ MN#
AGR#! 0)&

!++" 8ZcVTeZgV *(((',+'79 Uf 7`_dVZ] cV]ReZgV p ]R ^ZdV V_ ÇfgcV Uf acZ_TZaV UÜsXR]Zes UV ecRZ%
eV^V_e V_ecV ]Vd aVcd`__Vd dR_d UZdeZ_TeZ`_ UV cRTV `f UÜ`cZXZ_V VeY_ZbfV$ 2#6#,#.# @$ _z )0($
)1 [fZ]]Ve *((($ aa& ** Ve d& Ve 8ZcVTeZgV Uf 7`_dVZ] Uf */ _`gV^ScV *((( a`ceR_e TcsReZ`_ UÜf_
TRUcV Xs_scR] V_ WRgVfc UV ]Ü sXR]Zes UV ecRZeV^V_e V_ ^ReZtcV UÜ V^a]`Z Ve UV ecRgRZ] 2#6#,#.&$ @$
_z +(+$ * UsTV^ScV *((($ aa& ). Ve d&

!+," 8sTZdZ`_ *((('/-('79 Uf 7`_dVZ] Uf */ _`gV^ScV *((( seRS]ZddR_e f_ ac`XcR^^V UÜ RT%
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Uf acZ_TZaV UÜsXR]Zes UV ecRZeV^V_e V_ecV ]Vd aVcd`__Vd dR_d UZdeZ_TeZ`_ UV cRTV `f UÜ `cZXZ_V VeY_Z%
bfV& J`j& sXR]V^V_e ]V eRS]VRf UV S`cU UV ]R 7`^^ZddZ`_ a`fc ]Ü ViR^V_ UVd ac`Xctd csR]Zdsd V_
gfV UV ]R TcsReZ`_ UÜf_ VdaRTV UV ]ZSVces$ UV dsTfcZes Ve UV [fdeZTV !7`^^f_ZTReZ`_ UV ]R 7`^^Z%
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]R 7`fc UV [fdeZTV UVd 7`^^f_Rfesd Vfc`asV__Vd 3 V]]V Vde _sR_^`Z_d T`^%
a]sesV aRc f_V RfecV d`f^ZdV$ V]]V$ Rf T`_ecw]V UV ]R 7`fc& =] dÜRXZe UV ]Ü Rc%
eZT]V *-- Uf H&7&9&$ bfZ cVT`__Rve ]V Uc`Ze Rfi TZe`jV_d UV ]ÜI_Z`_ Ve p e`feV
aVcd`__V aYjdZbfV `f ^`cR]V csdZUR_e `f RjR_e d`_ dZtXV UR_d f_ 9eRe
^V^ScV UÜRTTsUVc Rfi U`Tf^V_ed Uf DRc]V^V_e Vfc`asV_$ Uf 7`_dVZ] Ve UV
]R 7`^^ZddZ`_& 7VeeV UZda`dZeZ`_ dÜRaa]ZbfV eR_e Rf _`fgVRf eZecV =J !+0"
bfÜ Rf ec`ZdZt^V aZ]ZVc cs_`gs !+1"& =] dÜ RXZe ]p UÜf_V Z^a`ceR_eV R^s]Z`cReZ`_
TRc ]Üf_ UVd cVac`TYVd ^R[Vfcd RUcVddsd Rfi ecRgRfi cV]ReZWd p ]R T``ascR%
eZ`_ V_ ^ReZtcV UV [fdeZTV Ve UÜ RWWRZcVd Z_escZVfcVd RgRZe ecRZe Rf ^R_bfV
e`eR] UV ecR_daRcV_TV bfZ ]Vd TRcRTescZdRZe !,("& GZ ]Ü `_ _V aVfe aRd _ZVc bfÜZ]
j R$ UÜ `cVd Ve Us[p$ UR_d ]Vd WRZed$ f_V R^s]Z`cReZ`_ UV ]ÜRTTtd Rfi U`Tf%
^V_ed$ Z] _Ü V_ UV^VfcV TVaV_UR_e aRd ^`Z_d bfV SVRfT`fa cVdeV p WRZcV& 5
TVe sXRcU$ Z] T`_gZV_e UV cV]VgVc bfV ]Ü VWWVTeZgZes Uf Uc`Ze p ]ÜZ_W`c^ReZ`_
UsaV_UcR W`ceV^V_e UV ]R ecRUfTeZ`_ T`_TcteV bfÜ V_ WVc`_e ]Vd Z_deZefeZ`_d
V]]Vd%^u^Vd& 9_ VWWVe$ ]V 7`_dVZ] Vde$ e`fe UÜ RS`cU$ TYRcXs aRc ]V ecRZes UV
WZiVc ]Vd acZ_TZaVd Xs_scRfi Ve ]Vd ]Z^ZeVd bfZ$ a`fc UVd cRZd`_d UÜZ_escue
afS]ZT `f acZgs$ csXZddV_e ]ÜViVcTZTV UV TV Uc`Ze !,)" Ve Z] ]fZ cVgZV_UcR
V_dfZeV$ T`^^V UÜ RZ]]Vfcd Rf DRc]V^V_e Vfc`asV_ Ve p ]R 7`^^ZddZ`_$ UÜ s]R%
S`cVc UR_d ]Vfc ctX]V^V_e Z_escZVfc ]Vd UZda`dZeZ`_d _sTVddRZcVd p ]ÜRaa]ZTR%
eZ`_ UV TVd acZ_TZaVd Xs_scRfi !,*"& I_ ctX]V^V_e WZiR_e TVfi%TZ R ses
RU`aes ]V +( ^RZ *(() !,+" Ve Z] dÜ RgtcV bfV ]R ]ZdeV UVd ViTVaeZ`_d Rf Uc`Ze
UÜRTTtd Vde aRceZTf]ZtcV^V_e ]`_XfV !,,"& GZ UVd g`ZVd UV cVT`fcd UVgR_e ]R
7`fc Ve UVgR_e ]V ^sUZReVfc d`_e `fgVceVd Rf UV^R_UVfc V_ TRd UV cVWfd
`aa`ds aRc ]Vd Z_deZefeZ`_d p dR UV^R_UV !,-"$ ]Vd ViTVaeZ`_d acsgfVd W`_e
e`feVW`Zd RaaV] p UVd T`_TVaed Viecu^V^V_e W]`fd$ U`_e ]Vd T`_e`fcd d`_e
UZWWZTZ]Vd p TVc_Vc$ T`^^V ]ÜZ_escue afS]ZT aRc ViV^a]V& =] V_ csdf]eV bfV ]R
^RcXV UÜ RaacsTZReZ`_ ]RZddsV Rfi Z_deZefeZ`_d UR_d ]ÜRaa]ZTReZ`_ UVd ViTVa%
eZ`_d Vde W`ce ]RcXV Ve bfV ]V T`_ecw]V bfV a`fccR ViVcTVc ]R 7`fc UV [fdeZTV
`f ]V ^sUZReVfc dVcR ]Z^Zes& =] T`_gZV_e V_ `fecV UV cV]VgVc bfV$ T`_W`c^s%
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^V_e s^R_R_e UV ]Vfcd RU^Z_ZdecReZ`_d$ TV bfZ cZdbfV sgZUV^^V_e UV ]Z^Z%

!+0" @ Ü RceZT]V *-- bfZ WRZe aRceZV Uf H&7&9& dÜRaa]ZbfV p e`feVd ]Vd ^ReZtcVd Uf H&7&9&$ U`_e
WRZe aRceZV ]V eZecV =J&

!+1" @V ec`ZdZt^V aZ]ZVc _V WRZe aRd aRceZV Uf H&7&9& ^RZd f_V UV dVd UZda`dZeZ`_d acsg`Ze
ViacVdds^V_e bfV ]ÜRceZT]V *-- dÜj Raa]ZbfV !g`j& RceZT]V ,)$ { )Vc"&

!,(" 8& 7I F H =B Ve <& A 9 = > 9 F G $ ~H YV DcZ_TZa]V ` W CaV_ ;`gVc_V^V_e Z_ GTYV_XV_ R_U eYV
9I 2 8V^`TcReZV FVec`XcVddZ`_ 4 Ä$ ,#4#3#8#! )11-$ aa& +1) Ve d&

!,)" 5ceZT]Vd *--$ { + Ve *(/$ { + Uf H&7&9&" !RceZT]V *--$ { * Uf H&7&9&"&
!,*" 5ceZT]V *--$ { + Uf H&7&9&
!,+" FtX]V^V_e !7&9&" _ )(,1'*(() Uf DRc]V^V_e Vfc`asV_ Ve Uf 7`_dVZ] Uf +( ^RZ *(()

cV]ReZW p ]Ü RTTtd Uf afS]ZT Rfi U`Tf^V_ed Uf DRc]V^V_e Vfc`asV_$ Uf 7`_dVZ] Ve UV ]R 7`^^ZddZ`_$
2#6#0#.#! @ _z ),-$ +) ^RZ *(()$ aa& ,+ Ve d&

!,," J`j& RceZT]V ,&
!,-" 5ceZT]V 0&



@ 5 7 C C D n F 5 H =C B 9 I F C D n 9 B B 9 9 B A 5 H =á F 9 8 9 > &5 &= & . * )

eVc RfddZ ]R a`ddZSZ]Zes a`fc ]V TZe`jV_ UÜ RTTsUVc p ]Ü V_dV^S]V UVd s]s^V_ed
aVceZ_V_ed a`fc ]R T`^acsYV_dZ`_ UVd _sX`TZReZ`_d Ve UVd eVieVd !,."&

@V ecRZes UÜ5^deVcUR^ cV_W`cTV RfddZ ]R ac`eVTeZ`_ UVd U`__sVd p TRcRT%
etcV aVcd`__V]& @R 7`^^f_Rfes Vfc`asV__V seRZe Us[p Z_eVcgV_fV V_ TV
U`^RZ_V$ ^RZd ]Vd acZ_TZaVd T`_ecRZX_R_ed T`_dRTcsd UR_d TVd Z_ZeZReZgVd acs%
TsUV_eVd _V dÜ Raa]ZbfRZV_e bfÜ Rfi 9eRed ^V^ScVd !,/"& 7`_W`c^s^V_e Rf
_`fgVRf ecRZes$ TVd acZ_TZaVd dÜZ^a`dV_e sXR]V^V_e$ UVafZd ]V )Vc [R_gZVc
)111$ Rfi Z_deZefeZ`_d Ve `cXR_Vd Z_deZefsd aRc ]V H&7&9& `f dfc ]R SRdV UV
TV]fZ%TZ !,0"& 8R_d TVeeV ]ZX_sV$ f_ ctX]V^V_e gZV_e UÜuecV RU`aes RWZ_ UÜ Rd%
dfcVc bfV ]Vd Z_deZefeZ`_d Ve `cXR_Vd T`^^f_RfeRZcVd ecRZeV_e ]Vd U`__sVd p
TRcRTetcV aVcd`__V] UR_d UVd T`_UZeZ`_d XRcR_eZddR_e ]V cVdaVTe UVd ]ZSVcesd
Ve UVd Uc`Zed W`_UR^V_eRfi UVd aVcd`__Vd T`_TVc_sVd$ _`eR^^V_e UV ]Vfc
gZV acZgsV !,1"& 7V _`fgV] Z_decf^V_e gZdV RfddZ p Z_deZefVc$ T`_W`c^s^V_e
Rf _`fgVRf ecRZes$ f_V Rfe`cZes UV T`_ecw]V Z_UsaV_UR_eV$ Us_`^^sV ~ ]V
T`_ecw]Vfc Vfc`asV_ UV ]R ac`eVTeZ`_ UVd U`__sVd Ä& =] cVgue f_ Z_escue TVc%
eRZ_ a`fc ]R T``ascReZ`_ V_ ^ReZtcV UV [fdeZTV Ve UÜ RWWRZcVd Z_escZVfcVd ^RZd
dfce`fe UR_d ]R ^VdfcV `x TÜ Vde ]V eZecV =J Uf H&7&9& bfZ Vde T`_TVc_s& =]
dÜ Raa]ZbfV V_ VWWVe Rf ecRZeV^V_e UVd U`__sVd p TRcRTetcV aVcd`__V] aRc
e`feVd ]Vd Z_deZefeZ`_d Ve `cXR_Vd T`^^f_RfeRZcVd ^RZd f_ZbfV^V_e UR_d ]R
^VdfcV `x TV ecRZeV^V_e Vde ^Zd V_ ÇfgcV a`fc ]Ü ViVcTZTV UÜ RTeZgZesd cV]V%
gR_e V_ e`fe `f V_ aRceZV Uf TYR^a UÜ Raa]ZTReZ`_ Uf Uc`Ze T`^^f_RfeRZcV$
U`_T j T`^acZd Uf eZecV =J !-("& =] _V dÜRaa]ZbfV bfÜRfi Z_deZefeZ`_d Ve
`cXR_Vd Z_deZefsd aRc ]V H&7&9& `f dfc ]R SRdV UV TV]fZ%TZ !-)" Ve _V ]ZV aRd
]Vd `cXR_Vd Tcssd UR_d ]V TRUcV Uf ec`ZdZt^V aZ]ZVc$ T`^^V aRc ViV^a]V$
9fc`a`] !-*"& =] _ÜV_ csdf]eV aRd$ Z] Vde gcRZ$ f_ gZUV [fcZUZbfV& GZ ]Ü `_
cVacV_U ]ÜViV^a]V UÜ9fc`a`]$ ]R T`_gV_eZ`_ bfZ V_ a`ceV TcsReZ`_ T`_eZV_e
V]]V%^u^V f_V dscZV UV UZda`dZeZ`_d `cXR_ZdR_e ]R ac`eVTeZ`_ UVd U`__sVd p
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p ]R ac`eVTeZ`_ UVd aVcd`__Vd aYjdZbfVd p ]ÜsXRcU Uf ecRZeV^V_e UVd U`__sVd p TRcRTetcV aVcd`__V]
aRc ]Vd Z_deZefeZ`_d Ve `cXR_Vd UV ]R 7`^^f_Rfes Ve p ]R ]ZScV TZcTf]ReZ`_ UV TVd U`__sVd$
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TRcRTetcV aVcd`__V] !-+"& H`feVW`Zd$ Z] _Ü V_ cVdeV aRd ^`Z_d bfV ]V WRZe UV
d`f^VeecV ]Vd `cXR_Vd UV ]ÜI_Z`_ p UVd ctX]Vd UZWWscV_eVd dV]`_ bfÜZ]d d`_e
seRS]Zd UR_d ]V TRUcV Uf H&7&9& `f Uf H&I&9& Ve dV]`_ bfÜZ] dÜ RXZe UÜ RTeZgZesd
cV]VgR_e UV ]Üf_ `f UV ]Ü RfecV TRUcVd Vde UV _RefcV p Z_ec`UfZcV f_V TVceRZ_V
T`_WfdZ`_& @R ^u^V UfR]Zes UV csXZ^V ViZdeV aRc RZ]]Vfcd a`fc ]Vd ctX]Vd p
cVdaVTeVc aRc ]Vd 9eRed ^V^ScVd !-,"& 7V]]Vd%TZ d`_e$ V_ VWWVe$ UZWWscV_eVd
dV]`_ bfÜZ]d RXZddV_e UR_d ]V TRUcV Uf aZ]ZVc T`^^f_RfeRZcV `f Uf ec`ZdZt^V
aZ]ZVc& 8R_d ]V acV^ZVc$ Z]d d`_e d`f^Zd Rfi UZda`dZeZ`_d UVd UZWWscV_eVd
UZcVTeZgVd RU`aesVd V_ ]R ^ReZtcV$ R]`cd bfV UR_d ]V ec`ZdZt^V$ Z]d d`_e d`f%
^Zd Rfi UZda`dZeZ`_d UV ]R 7`_gV_eZ`_ _z )(0 Uf 7`_dVZ] UV ]Ü9fc`aV3 Ve TV
T`_W`c^s^V_e p TV bfV acsg`Ze ]R T`_gV_eZ`_ UÜRaa]ZTReZ`_ UV ]Ü RTT`cU
GTYV_XV_ UV )11( Z_esXcsV Rf H&I&9& !--"& 8Vd VWW`ced UV T``cUZ_ReZ`_ d`_e
_sR_^`Z_d WRZed RWZ_ UÜsgZeVc ]Vd cZdbfVd UV T`_WfdZ`_ bfÜV_ecRv_V TVeeV UZd%
aVcdZ`_ !-."&

@R TYRceV UVd Uc`Zed W`_UR^V_eRfi UV ]Ü I_Z`_ Vfc`asV__V !-/" aRceZTZaV
sXR]V^V_e Rf cV_W`cTV^V_e Xs_scR] Uf aw]V ]ZSVces !-0"& 7VeeV TYRceV UVd
Uc`Zed W`_UR^V_eRfi RfcR dR_d _f] U`feV f_ Z^aRTe dfc ]Vd ^ReZtcVd bfZ
_`fd Z_escVddV_e& G`_ acsR^Sf]V dV csWtcV ViacVdds^V_e p ]R ^ZdV dfc aZVU
UÜf_ VdaRTV UV ]ZSVces$ UV dsTfcZes Ve UV [fdeZTV !-1" Ve d`_ VYR^a UÜ Raa]ZTR%
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]V eZecV =J Uf H&7&9& Ve ]V ec`ZdZt^V aZ]ZVc cs_`gs !.("& 7VceRZ_d UVd Uc`Zed
T`_dRTcsd acsdV_eV_e f_ ]ZV_ a]fd sec`Ze RgVT ]R [fdeZTV Ve ]Vd RWWRZcVd Z_es%
cZVfcVd !.)"& 5 TVe sXRcU$ `_ cVec`fgV$ e`fe UÜ RS`cU$ ]Vd Uc`Zed U`_e `_ R gf
acsTsUV^^V_e bfÜZ]d RgRZV_e ses bfV]bfV aVf cV_W`cTsd aRc ]V ecRZes UÜ5^d%
eVcUR^$ p dRg`Zc ]V acZ_TZaV UV _`_%UZdTcZ^Z_ReZ`_ !.*"$ ]V Uc`Ze U ÜRTTtd Rfi
U`Tf^V_ed !.+" Ve ]R ac`eVTeZ`_ UVd U`__sVd p TRcRTetcV aVcd`__V] !.,"&
DRc^Z ]Vd RfecVd Uc`Zed T`_dRTcsd aRc ]R TYRceV Ve Z_eZ^V^V_e ]Zsd p ]R [fd%
eZTV Ve Rfi RWWRZcVd Z_escZVfcVd$ `_ aVfe TZeVc ]V Uc`Ze p ]R ]ZSVces Ve p ]R
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dycVes !.-"$ U`_e Z] Vde acsTZds bfÜZ] U`Ze e`fe aRceZTf]ZtcV^V_e uecV cVdaVTes
]`cdbfV ]ÜI_Z`_ RU`aeV$ T`_W`c^s^V_e Rf ec`ZdZt^V aZ]ZVc Uf ecRZes$ UVd
UsTZdZ`_d%TRUcVd a`fc ]R UsWZ_ZeZ`_ UV UZda`dZeZ`_d T`^^f_Vd ^Z_Z^R]Vd V_
TV bfZ T`_TVc_V ]R bfR]ZWZTReZ`_ UVd Z_WcRTeZ`_d Ve UVd aVZ_Vd !.."& =] WRfe
sXR]V^V_e ^V_eZ`__Vc ]V Uc`Ze UÜ RdZ]V eV] bfV XRcR_eZ aRc ]R T`_gV_eZ`_ UV
;V_tgV Uf *0 [fZ]]Ve )1-) Ve aRc d`_ ac`e`T`]V Uf +) [R_gZVc )1./ !./"$ ]ÜZ_%
eVcUZTeZ`_ UVd Viaf]dZ`_d T`]]VTeZgVd Ve ]ÜZ_eVcUZTeZ`_ UVd s]`ZX_V^V_ed$
Viaf]dZ`_d Ve ViecRUZeZ`_d gVcd f_ 9eRe `x ]R aVcd`__V cZdbfV dscZVfdV^V_e
UÜ uecV d`f^ZdV p ]R aVZ_V UV ^`ce$ p ]R e`cefcV `f p UÜ RfecVd aVZ_Vd `f ecRZ%
eV^V_ed Z_Yf^RZ_d Ve UsXcRUR_ed !.0"& @V TYRaZecV J = UV ]R TYRceV$ Z_eZef]s
~ >fdeZTV Ä$ _`fd Z_escVddV sgZUV^^V_e ]fZ RfddZ& =] T`_eZV_e ]V Uc`Ze p f_
cVT`fcd VWWVTeZW Ve ]V Uc`Ze p RTTsUVc p f_ ecZSf_R] Z^aRceZR] !.1"$ ]R acs%
d`^aeZ`_ UÜZ__`TV_TV Ve ]Vd Uc`Zed UV ]R UsWV_dV !/("$ ]V acZ_TZaV UV ]R ]sXR%
]Zes Ve UV ac`a`ceZ`__R]Zes UVd aVZ_Vd !/)" RZ_dZ bfV ]V acZ_TZaV LC @GQ GL
GBCK! TÜVde%p%UZcV ]V Uc`Ze UV _V aRd uecV [fXs `f af_Z as_R]V^V_e UVfi W`Zd
a`fc f_V ^u^V Z_WcRTeZ`_ !/*"& 9_ TV bfZ T`_TVc_V TV UVc_ZVc Uc`Ze$ Z]
T`_gZV_e UV _`eVc bfV ]R TYRceV gR a]fd ]`Z_ bfV ]V ac`e`T`]V _z / p ]R
T`_gV_eZ`_ Vfc`asV__V UVd Uc`Zed UV ]ÜY`^^V afZdbfV$ dV]`_ ]R TYRceV$ Z] _V
dÜ Raa]ZbfV aRd dVf]V^V_e p ]ÜZ_escZVfc UÜf_ ^u^V 9eRe ^RZd RfddZ V_ecV ]Vd
[fcZUZTeZ`_d UV e`fd ]Vd 9eRed ^V^ScVd& 5Z_dZ$ f_V aVcd`__V RTbfZeesV `f
T`_UR^_sV aRc f_ [fXV^V_e UsWZ_ZeZW T`_W`c^s^V_e p ]R ]`Z Ve p ]R ac`Ts%
UfcV as_R]V UÜf_ 9eRe ^V^ScV _V a`fccR aRd a`fc ]Vd ^u^Vd WRZed uecV p
_`fgVRf a`fcdfZgZV `f af_ZV as_R]V^V_e UVgR_e ]Vd [fcZUZTeZ`_d UÜf_ RfecV
9eRe ^V^ScV& 8ZgVcd s]s^V_ed gZV__V_e TVaV_UR_e ]Z^ZeVc ]ÜZ^aRTe UV ]R
7YRceV& CfecV bfV d`_ Raa`ce gscZeRS]V Vde csUfZe aRc d`_ deRefe RTefV] UV
dZ^a]V ac`T]R^ReZ`_ d`]V__V]]V$ ]R TYRceV _Ü Z_ec`UfZe RfTf_ Uc`Ze bfZ d`Ze p
ac`acV^V_e aRc]Vc _`fgVRf& =]d acsViZdeRZV_e UÜf_V ^R_ZtcV `f UÜf_V RfecV&
5Z_dZ$ Ve a`fc _`fd ]Z^ZeVc p f_ dVf] ViV^a]V$ V]]V _ÜZ__`gV aRd bfR_U V]]V
cVT`__Rve f_V a`cesV a]fd seV_UfV Rf acZ_TZaV LC @GQ GL GBCK bfV ]V ac`e`%
T`]V _z / p ]R T`_gV_eZ`_ Vfc`asV__V UVd Uc`Zed UV ]ÜY`^^V !/+"& 7V WRZdR_e$
V]]V dÜVde V_ VWWVe S`c_sV p ]Ü RURaeVc p ]Ü RTbfZd UV ]ÜI_Z`_& @R ctX]V dÜZ^a`%
dRZe$ V_ VWWVe$ Us[p UR_d ]R ^u^V ^VdfcV UR_d ]V TRUcV UV ]R T`_gV_eZ`_

!.-" 5ceZT]V . UV ]R TYRceV&
!.." J`j& ]Vd Via]ZTReZ`_d cV]ReZgVd p ]R TYRceV T`_eV_fVd UR_d ]V U`Tf^V_e 7< 5FH9 ,,/+'((

7CBJ9BH ,1$ a& 1&
!./" 5ceZT]V )0 UV ]R TYRceV&
!.0" 5ceZT]V )1 UV ]R TYRceV&
!.1" 5ceZT]V ,/ UV ]R TYRceV&
!/(" 5ceZT]V ,0 UV ]R TYRceV&
!/)" 5ceZT]V ,1 UV ]R TYRceV&
!/*" 5ceZT]V -( UV ]R TYRceV&
!/+" J`j& QSNP?#
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UÜ Raa]ZTReZ`_ UV ]Ü RTT`cU UV GTYV_XV_ UV )11( !/," Ve R ses Z_esXcsV UR_d ]V
Uc`Ze UV ]ÜI_Z`_ p ]R dfZeV Uf ecRZes UÜ5^deVcUR^ !/-"&

==& É @ R ^ Zd V V _ a ] R T V U Ü f _ V d a R T V U V ] Z S V c e s $
89 Gn7IF=Hn 9H 89 >IGH=79

@V ecRZes UV ARRdecZTYe dV T`_eV_eRZe UV acsg`Zc ]V UsgV]`aaV^V_e UÜf_V
~ T``ascReZ`_ sec`ZeV UR_d ]V U`^RZ_V UV ]R [fdeZTV Ve UVd RWWRZcVd Z_es%
cZVfcVd Ä !/."& 5 UsWRfe UV acsTZdZ`_d bfR_e Rf Sfe p a`fcdfZgcV$ ]Vd ^VdfcVd
gZdR_e p UsgV]`aaVc TVeeV T``ascReZ`_ `_e acZ`cZeRZcV^V_e gZds p T`^aV_dVc
]R dfaacVddZ`_ UVd T`_ecw]Vd Rfi Wc`_eZtcVd Z_escZVfcVd RWZ_ bfÜV]]V _V ac`WZeV
aRd Rfi Z^^ZXcsd T]R_UVdeZ_d Ve Rfi TcZ^Z_V]d 3 V]]Vd `_e RZ_dZ acZd f_ e`fc
VddV_eZV]]V^V_e dsTfcZeRZcV !//"&

@V ecRZes UÜ5^deVcUR^ WZiV Usd`c^RZd f_ `S[VTeZW p ]ÜI_Z`_ V_ ^ReZtcV
UV [fdeZTV Ve UÜ RWWRZcVd Z_escZVfcVd& =] dÜ RXZe UV ~ ^RZ_eV_Zc Ve UV UsgV]`aaVc
]ÜI_Z`_ V_ eR_e bfÜ VdaRTV UV ]ZSVces$ UV dsTfcZes Ve UV [fdeZTV O&&&PÄ !/0"& =]
_V a`fccR U`_T a]fd dZ^a]V^V_e dÜRXZc UV UsgV]`aaVc ]R T``ascReZ`_ V_ ]R
^ReZtcV T`^^V f_V dZ^a]V ^VdfcV T`^aV_dRe`ZcV p ]R dfaacVddZ`_ UVd
T`_ecw]Vd Rfi Wc`_eZtcVd Z_escZVfcVd& @R ^ZdV dfc aZVU UÜf_ VdaRTV UV ]ZSVces$
UV dsTfcZes Ve UV [fdeZTV T`_deZefV f_ `S[VTeZW V_ d`Z !/1" Ve ]V UsgV]`aaV%
^V_e UV ]R T``ascReZ`_ V_ ^ReZtcV UÜ RdZ]V Ve UÜZ^^ZXcReZ`_$ V_ ^ReZtcV a`]Z%
TZtcV Ve UV [fdeZTV as_R]V _`eR^^V_e$ Vde ]Üf_ UVd ^`jV_d UV ]V csR]ZdVc !0("&
7VceVd$ ]R _sTVddZes UÜRU`aeVc UVd ^VdfcVd T`^aV_dRe`ZcVd p ]R dfaacVddZ`_

!/," 9]]V WZXfcRZe V_ `fecV RfddZ UR_d UÜ RfecVd T`_gV_eZ`_d ^RZd bfZ _V d`_e aRd V_ gZXfVfc
V_ecV e`fd ]Vd 9eRed ^V^ScVd UV ]ÜI_Z`_ 2 g`j& _`eR^^V_e ]R T`_gV_eZ`_ cV]ReZgV p ]R ac`eVTeZ`_
UVd Z_escued WZ_R_TZVcd UVd 7`^^f_Rfesd Vfc`asV__Vd Uf *. [fZ]]Ve )11-$ 2#6#0#.#! 7$
*/ _`gV^ScV )11-$ aa& ,0 Ve d&$ RceZT]V / Ve ]R T`_gV_eZ`_ cV]ReZgV p ]R T`ccfaeZ`_ Z^a]ZbfR_e UVd
W`_TeZ`__RZcVd UVd 7`^^f_Rfesd Vfc`asV__Vd `f UVd W`_TeZ`__RZcVd UVd 9eRed ^V^ScVd UV
]ÜI_Z`_ Vfc`asV__V Uf *. ^RZ )11/$ 2#6#0#.#! 7$ _z )1-$ *- [fZ_ )11/$ aa& ) Ve d&$ RceZT]V )(&

!/-" GÜZ] Vde gcRZ bfV TVeeV Z_esXcReZ`_ T`_deZefV f_ TRd UV T``ascReZ`_ cV_W`cTsV$ bfZ$ Rf
UsaRce$ _V ]ZRZe _Z ]V F`jRf^V%I_Z _Z ]Ü =c]R_UV$ ]V acZ_TZaV LC @GQ GL GBCK! eV] bfV T`_dRTcs aRc
]Vd RTT`cU GTYV_XV_$ WRZe _sR_^`Z_d aRceZV UVd UZda`dZeZ`_d RfibfV]]Vd TVd UVfi 9eRed `_e csTV^%
^V_e UV^R_Us UÜRUYscVc !g`j& ]R UV^R_UV RUcVddsV aRc ]V ;`fgVc_V^V_e ScZeR__ZbfV UR_d dVd
]VeecVd Rf DcsdZUV_e Uf 7`_dVZ] ]V *( ^RZ$ ]V 1 [fZ]]Ve Ve ]V . `Te`ScV )111$ UV aRceZTZaVc p TVceRZ_Vd
UZda`dZeZ`_d UV ]Ü RTbfZd GTYV_XV_ acsTZdsVd UR_d ]VdUZeVd ]VeecVd3 g`j& RfddZ ]R ]VeecV RUcVddsV aRc
]V ). [fZ_ *((( aRc ]V AZ_ZdecV UV ]R >fdeZTV UÜ =c]R_UV p ]R acsdZUV_TV Uf 7`_dVZ] aRc ]RbfV]]V Z]
ViacZ^V ]V d`fYRZe UV ]Ü =c]R_UV UV aRceZTZaVc p ]Ü RTbfZd GTYV_XV_ dfc f_V SRdV R_R]`XfV p TV]]V
Uf F`jRf^V%I_Z"& GZ ]V 7`_dVZ] R Us[p U`__s f_V csa`_dV a`dZeZgV p ]R UV^R_UV WRZeV aRc ]V
F`jRf^V%I_Z !8sTZdZ`_ Uf 7`_dVZ] Uf *1 ^RZ *((( cV]ReZgV p ]R UV^R_UV Uf F`jRf^V%I_Z UV
;cR_UV%6cVeRX_V Ve UÜ=c]R_UV Uf B`cU UV aRceZTZaVc p TVceRZ_Vd UZda`dZeZ`_d UV ]ÜRTbfZd UV GTYV_%
XV_$ 2#6#0#.#! @$ _z )+)$ )Vc [fZ_ *((($ a& ,+ Ve d&"l Z] UVgcRZe SZV_ewe RUcVddVc f_V csa`_dV UR_d
]V ^u^V dV_d p ]Ü=c]R_UV&

!/." 5_TZV_ RceZT]V 6 Uf H&I&9&
!//" Gfc TV a`Z_e$ g`j& <& @ 5 6 5 M @ 9 $ ~@ R T``ascReZ`_ Vfc`asV__V V_ ^ReZtcV UV [fdeZTV Ve

UÜ RWWRZcVd Z_escZVfcVd Ve ]R 7`_WscV_TV Z_eVcX`fgV^V^V_eR]V Ä$ MN# AGR#! aa& + CR d&
!/0" 5ceZT]V * Uf H&I&9&
!/1" 5ceZT]V -$ { , Uf _`fgVRf ecRZes& Gfc ]Vd RgR_eRXVd UV TVe `S[VTeZW Xs_scR]$ g`j& <& @ 5 %

6 5 M @ 9 $ ~I _ VdaRTV UV ]ZSVces$ UV dsTfcZes Ve UV [fdeZTVÄ$ 8#:#-#.#! )11/$ aa& 0*) Ve d&
!0(" 5ceZT]V *1$ { )Vc Uf _`fgVRf ecRZes&
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UVd T`_ecw]Vd Rfi Wc`_eZtcVd Z_escZVfcVd Ve ]Vd acs`TTfaReZ`_d ]ZsVd p ]R dsTf%
cZes d`_e e`f[`fcd SZV_ acsdV_eVd Ve dV ec`fgV_e ViacVdds^V_e T`_dRTcsVd
UR_d ]R W`c^f]ReZ`_ Uf _`fgV] `S[VTeZW bfV dV U`__V ]ÜI_Z`_& ARZd$ TV]]V%TZ
WRZe RaaV] p UVfi RfecVd T`_TVaed T]sd$ TVfi UV ~ ]ZSVces Ä Ve UV ~ [fd%
eZTV Ä !0)"& @V _`fgV] `S[VTeZW RddZX_s aRc ]V ecRZes UÜ5^deVcUR^ p ] ÜI_Z`_
Vde U`_T e`fe p WRZe VddV_eZV] UR_d ]R ^VdfcV `x$ a`fc ]Ü ReeVZ_UcV$ Z] Vde
Z^ascReZW UV cseRS]Zc ]ÜsbfZ]ZScV V_ecV ]Vd acs`TTfaReZ`_d ]ZsVd p ]R dsTfcZes
Ve TV]]Vd ]ZsVd Rfi Uc`Zed Ve ]ZSVcesd W`_UR^V_eR]Vd UV ]ÜZ_UZgZUf !0*"&

@R _sTVddZes UÜRddfcVc ]ÜsbfZ]ZScV V_ecV ]Vd ec`Zd T`_TVaed acsTZesd R ses
d`f]ZX_sV p UV ^f]eZa]Vd cVacZdVd& C_ aVfe _`eR^^V_e TZeVc p TVe sXRcU ]V
a]R_ UÜ RTeZ`_ Uf 7`_dVZ] Ve UV ]R 7`^^ZddZ`_ T`_TVc_R_e ]Vd ^`UR]Zesd `aeZ%
^R]Vd UV ^ZdV V_ ÇfgcV Uf ecRZes UÜ5^deVcUR^ bfZ Z_dZdeV dfc ]V WRZe bfV
TVd ec`Zd T`_TVaed d`_e Z_eZ^V^V_e ]Zsd$ UR_d ]R ^VdfcV `x ]R a]VZ_V csR]ZdR%
eZ`_ UV ]Üf_ dfaa`dV TV]]V UVd RfecVd !0+"& 7V a]R_ UÜ RTeZ`_ acsg`Ze UÜ RZ]]Vfcd$
dR_d V_ecVc UR_d ]V UseRZ]$ ]Ü RU`aeZ`_ UV ^VdfcVd aVc^VeeR_e ]ÜZ_esXcReZ`_ Ve
]V cVdaVTe UVd Uc`Zed UVd cVdd`ceZddR_ed UV aRjd eZVcd !0,"$ ]R acsgV_eZ`_ UV
]R TcZ^Z_R]Zes !0-" Ve ]Ü RTTtd p ]R [fdeZTV !0."& @Vd T`_T]fdZ`_d RU`aesVd ]`cd
Uf 7`_dVZ] Vfc`asV_ UV HR^aVcV d`_e gV_fVd T`_WZc^Vc ]ÜZ^a`ceR_TV UV TVd
UZWWscV_ed a`Z_ed$ e`fe V_ ]Vd UsgV]`aaR_e !0/"& 5Z_dZ$ V_ TV bfZ T`_TVc_V ]V
deRefe UVd cVdd`ceZddR_ed UV aRjd eZVcd$ V]]Vd deZaf]V_e bfV ]ÜI_Z`_ U`Ze Rddf%
cVc f_ ecRZeV^V_e sbfZeRS]V Rfi cVdd`ceZddR_ed UV aRjd eZVcd csdZUR_e ]sXR]V%
^V_e dfc ]V eVccZe`ZcV UV dVd 9eRed ^V^ScVd !00"& Hc`Zd WRTeVfcd d`_e ZUV_eZ%
WZsd bfZ UVgcRZV_e aVc^VeecV UV csR]ZdVc f_ eV] ecRZeV^V_e 2 f_V a`]ZeZbfV
UÜZ_esXcReZ`_ a]fd gZX`fcVfdV eV_UR_e p ]Vfc RTT`cUVc UVd Uc`Zed Ve UVd `S]Z%
XReZ`_d T`^aRcRS]Vd p TVfi UVd TZe`jV_d Vfc`asV_d !01"$ ]R _`_%UZdTcZ^Z_R%

!0)" ;& 8 9 ? 9 F 7 < C J 9 $ ~ @ ÜVdaRTV [fUZTZRZcV as_R] Vfc`asV_ Ractd 5^deVcUR^ Ve ]V d`^^Ve UV
HR^aVcV Ä$ Z_ ;& 8 9 ? 9 F 7 < C J 9 Ve 5& K 9 M 9 A 6 9 F ; < $ <CPQ SL CQN?VC HSBGAG?GPC NXL?J CSPMNXCL! MN#
AGR#! aa& , Ve -&

!0*" J`j& 8& : @ C F 9 $ ~I _V [fdeZTV as_R]V Vfc`asV__V Ractd 5^deVcUR^Ä$ MN# AGR#! a& )*.3
5& K 9 M 9 A 6 9 F ; < $ ~ @ R T``ascReZ`_ [fUZTZRZcV as_R]V UR_d ]ÜI_Z`_ Vfc`asV__VÄ$ MN# AGR#! a& )//&

!0+" D]R_ UÜ RTeZ`_ Uf 7`_dVZ] Ve UV ]R 7`^^ZddZ`_ T`_TVc_R_e ]Vd ^`UR]Zesd `aeZ^R]Vd UV ^ZdV
V_ ÇfgcV UVd UZda`dZeZ`_d Uf ecRZes UÜ5^deVcUR^ cV]ReZgVd p ]Ü seRS]ZddV^V_e UÜf_ VdaRTV UV
]ZSVces$ UV dsTfcZes Ve UV [fdeZTV$ 2#6#,#.#! 7$ _z )1$ *+ [R_gZVc )111$ aa& ) Ve d&$ { -& 8R_d ]V ^u^V
dV_d$ g`j& _`eR^^V_e ]R 7`^^f_ZTReZ`_ UV ]R 7`^^ZddZ`_ Z_eZef]sV ~JVcd f_ VdaRTV UV ]ZSVces$
UV dsTfcZes Ve UV [fdeZTVÄ$ 7CA !)110" ,-1 WZ_R]$ a& )3 ]ÜZ_eVcgV_eZ`_ Uf 7`^^ZddRZcV Vfc`asV_
V_ TYRcXV UV ]R [fdeZTV Ve UVd RWWRZcVd Z_escZVfcVd$ 5& JZe`cZ_`$ ]`cd Uf UsSRe afS]ZT bfZ dÜVde eV_f
p 6cfiV]]Vd$ ]V , RgcZ] *((( Ve bfZ dÜZ_eZef]RZe ~ @ Ü9fc`aV UV ]ZSVces$ UV dsTfcZes Ve UV [fdeZTV 2 ac`%
^VddV ]`Z_eRZ_V `f p a`cesV UV ^RZ_ 4 Ä3 g`j& RfddZ ]V UsSRe afS]ZT dfc ]ÜVdaRTV UV ]ZSVces$ UV dsTf%
cZes Ve UV [fdeZTV bfZ dÜ Vde eV_f ]`cd Uf 7`_dVZ] >fdeZTV Ve 5WWRZcVd Z_escZVfcVd Uf *1 `Te`ScV )111$
**))z dVddZ`_ Uf 7`_dVZ]$ DcVdd FV]VRdV )*)*+'11$ DcVddV +*(3 ;& 6 C F 7 < 5 F 8 H $ ~JVcd f_ VdaRTV
[fUZTZRZcV Vfc`asV_ 2 RdaVTed Z_deZefeZ`__V]d Ä$ Z_ 3 CQN?AC HSBGAG?GPC CSPMNXCL! *ARCQ BS AMJJMOSC
B \*TGELML BS $% MARM@PC $''&! DRcZd$ ]R 8`Tf^V_eReZ`_ WcR_rRZdV$ )111$ a& )*.&

!0," J`j& { 0 Uf a]R_&
!0-" J`j& _`eR^^V_e ]Vd { )) Ve )* Uf a]R_&
!0." J`j& { )- Ve *( Uf a]R_&
!0/" J`j& V_ Xs_scR] dfc ]Vd T`_T]fdZ`_d UV HR^aVcV$ 7& 9 @ G 9 B $ ~ @ Ü VdacZe Ve ]Vd R^SZeZ`_d UV

HR^ aVcVÄ$ 8#4#,#;#. & $ )111$ aa& .-1 Ve d&
!00" J`j& { )0 UVd T`_T]fdZ`_d UV HR^aVcV&
!01" J`j& { )0 Ve *) UVd T`_T]fdZ`_d UV HR^aVcV&
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eZ`_ aRc cRaa`ce Rfi TZe`jV_d UV ]Ü9eRe UV csdZUV_TV !1(" Ve ]Ü RU`aeZ`_ UV
^VdfcVd UV ]feeV T`_ecV ]V cRTZd^V Ve ]R is_`aY`SZV !1)"& EfR_e Rfi T`_T]f%
dZ`_d UV HR^aVcV T`_dRTcsVd p ]R T``ascReZ`_ [fUZTZRZcV as_R]V$ V]]Vd d`f]Z%
X_V_e ]ÜZ^a`ceR_TV UÜf_ ^VZ]]Vfc RTTtd p ]R [fdeZTV !1*" Ve V_T`fcRXV_e
_`eR^^V_e p ]R WZiReZ`_ UV _`c^Vd ^Z_Z^R]Vd a`fc ]R ac`eVTeZ`_ UVd gZT%
eZ^Vd UV ]R TcZ^Z_R]Zes !1+"& @ Ü RTTV_e Vde sXR]V^V_e ^Zd dfc ]R acsgV_eZ`_
UV ]R TcZ^Z_R]Zes Rf _ZgVRf UV ]ÜI_Z`_ !1,"& 7V UVc_ZVc RdaVTe dV g`Ze V_T`cV
a]fd UsgV]`aas UR_d ]V _`fgVRf ac`XcR^^V cV]ReZW p ]R TcZ^Z_R]Zes `cXR_Z%
dsV$ bfZ dÜZ_eZef]V UÜ RZ]]Vfcd ~ DcsgV_eZ`_ Ve csacVddZ`_ UV ]R TcZ^Z_R]Zes 2 f_V
decResXZV UV ]ÜI_Z`_ Vfc`asV__V a`fc ]V UsSfe Uf ac`TYRZ_ ^Z]]s_RZcV Ä !1-"&

=] j R UV S`__Vd cRZd`_d UV Tc`ZcV bfV e`feVd TVd deZaf]ReZ`_d _V dVc`_e
aRd dZ^a]V^V_e UsT`cReZgVd& B`_ dVf]V^V_e `_ cVec`fgV ]Vd UZgVcdVd acs`T%
TfaReZ`_d bfÜV]]Vd cVTt]V_e UR_d ]V eRS]VRf UV S`cU UV ]R 7`^^ZddZ`_ a`fc
]ÜViR^V_ UVd ac`Xctd csR]Zdsd V_ gfV UV ]R TcsReZ`_ UÜf_ VdaRTV UV ]ZSVces$
UV dsTfcZes Ve UV [fdeZTV !1." ^RZd V]]Vd `_e$ V_ `fecV$ UsS`fTYs dfc TVceRZ_Vd
Z_ZeZReZgVd T`_TcteVd& 5Z_dZ$ a`fc TV bfZ Vde Uf deRefe UVd cVdd`ceZddR_ed UV
aRjd eZVcd$ `_ aVfe _`eR^^V_e ^V_eZ`__Vc ]R ac`a`dZeZ`_ UV UZcVTeZgV dfc
]V Uc`Ze Rf cVXc`faV^V_e WR^Z]ZR] acsdV_esV ]V )Vc UsTV^ScV )111 aRc ]R
7`^^ZddZ`_ !1/" bfZ dÜZ_TcZe UR_d ]R Uc`ZeV ]ZX_V UVd T`_T]fdZ`_d UV HR^aVcV
cV]ReZgVd p f_V a`]ZeZbfV UÜZ_esXcReZ`_ a]fd gZX`fcVfdV eV_UR_e p RTT`cUVc
Rfi cVdd`ceZddR_ed UV aRjd eZVcd UVd Uc`Zed Ve UVd `S]ZXReZ`_d T`^aRcRS]Vd p
TVfi UVd TZe`jV_d Vfc`asV_d !10"& D`fc TV bfZ Vde UV ]R T``ascReZ`_ [fUZ%
TZRZcV as_R]V$ Z] T`_gZV_e UV cV]VgVc a]fdZVfcd Z_ZeZReZgVd dfc ]Vd Uc`Zed UVd
gZTeZ^Vd$ U`_e ]R UsTZdZ`_%TRUcV Uf )- ^Rcd *(() cV]ReZgV Rf deRefe UVd gZT%
eZ^Vd UR_d ]V TRUcV UV ac`TsUfcVd as_R]Vd !11"& 7V]fZ%TZ gZdV p cRaac`TYVc ]Vd
]sXZd]ReZ`_d Ve csX]V^V_eReZ`_d _ReZ`_R]Vd RWZ_ UÜ RddfcVc$ p e`fd ]Vd deRUVd UV

!1(" J `j& {*) UVd T`_T]fdZ`_d UV HR^aVcV&
!1)" J `j& { )0 Ve )1 UVd T`_T]fdZ`_d UV HR^aVcV& =] Vde p _`eVc bfV ]ÜZ^a`ceR_TV UV TVd UZWWs%

cV_ed s]s^V_ed R V_T`cV ses d`f]ZX_sV RgVT W`cTV UR_d ]R 7`^^f_ZTReZ`_ e`feV csTV_eV UV ]R 7`^%
^ZddZ`_ Vfc`asV__V Rf 7`_dVZ] Ve Rf DRc]V^V_e Vfc`asV_ dfc f_V a`]ZeZbfV UÜZ^^ZXcReZ`_ T`^%
^f_V&

!1*" J `j& ]Vd { *1 p +* UVd T`_T]fdZ`_d UV HR^aVcV&
!1+" J `j& { +* T`_T]fdZ`_d UV HR^aVcV&
!1," J `j& { ,) Ve ,* UVd T`_T]fdZ`_d UV HR^aVcV&
!1-" 2#6#,#.#! 7$ _ )*,$ + ^RZ *((($ aa& ) Ve d&
!1." J `j& 7`^^f_ZTReZ`_ UV ]R 7`^^ZdZ`_ Rf 7`_dVZ] Ve Rf DRc]V^V_e Vfc`asV_ Uf *, ^Rcd

*((($ 7CA !*(((" )./ WZ_R]&
!1/" 7CA !*(((" .*, WZ_R] )111'(*-0 !7BG"&
!10" @R ac`a`dZeZ`_ UV UZcVTeZgV WRZe UÜRZ]]Vfcd ViacVdds^V_e csWscV_TV p TVd T`_T]fdZ`_d !g`j&

d`_ .z T`_dZUscR_e"& 9]]V seV_U _`eR^^V_e Rfi cVdd`ceZddR_ed UV aRjd eZVcd ]V Ss_sWZTV UV ]R [fcZd%
acfUV_TV 8CCB UV ]R 7`fc UV [fdeZTV UVd 7`^^f_Rfesd Vfc`asV__Vd !7&>&7&9&$ Rccue Uf )/ RgcZ]
)10.$ 7?WQ"+?Q A# 8CCB! RWW& -1'0-$ 8CA#! aa& )*0+ Ve d&"$ bfZ _V dÜ Raa]ZbfRZe RfaRcRgR_e bfÜ Rf
cVXc`faV^V_e WR^Z]ZR] UVd cVdd`ceZddR_ed T`^^f_RfeRZcVd !J`j& RceZT]V -$ { ] c̀ UV ]R ac`a`dZeZ`_
UV UZcVTeZgV& Gfc TV a`Z_e$ g`j& _`eR^^V_e 5& K 9 M 9 A 6 9 F ; < $ ~ @Vd _`fgV]]Vd W`c^Vd UV gZV T`^%
^f_V Ve ]Vfc Z^aRTe dfc ]V cVXc`faV^V_e WR^Z]ZR] Ä$ 8#-#.#! _z )(/$ *((($ a& )."& 7`_W`c^s^V_e
p TVeeV [fcZdacfUV_TV$ ]V Ss_sWZTV Uf cVXc`faV^V_e WR^Z]ZR] Vde seV_Uf Rfi T`_TfSZ_d UVd cVdd`c%
eZddR_ed T`^^f_RfeRZcVd a`fc RfeR_e bfV ]V Uc`Ze Z_eVc_V UV ]Ü9eRe UÜ RTTfVZ] cVT`__RZddV TV Uc`Ze
p dVd ac`acVd _ReZ`_Rfi&

!11" 2#6#0#.#! @$ _z 0*$ ** ^Rcd *(()$ aa& ) Ve d&
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]R ac`TsUfcV$ f_ _ZgVRf UV ac`eVTeZ`_ s]Vgs Rfi gZTeZ^Vd$ Z_UsaV_UR^^V_e
UV ]Ü9eRe ^V^ScV UR_d ]VbfV] V]]Vd dV ec`fgV_e& =] j Vde bfVdeZ`_ Uf Uc`Ze
UVd gZTeZ^Vd UV cVTVg`Zc ]Vd Z_W`c^ReZ`_d aVceZ_V_eVd a`fc ]R ac`eVTeZ`_ UV
]Vfcd Z_escued !)(("$ UÜ uecV ac`esXsVd T`_ecV UVd RTeVd UV cse`cdZ`_ !)()"$ Uf
Uc`Ze p Z_UV^_ZdReZ`_ !)(*"$ UVd ^`jV_d RfibfV]d cVT`fcZc RWZ_ UÜ Rees_fVc
]Vd UZWWZTf]esd dfcXZddR_e ]`cdbfV ]R gZTeZ^V csdZUV UR_d f_ RfecV 9eRe bfV
TV]fZ `x ]ÜZ_WcRTeZ`_ R ses T`^^ZdV !)(+"$ VeT& D]fdZVfcd Z_ZeZReZgVd `_e sXR]V%
^V_e ses acZdVd RWZ_ UV UsgV]`aaVc ]R acsgV_eZ`_ UV ]R TcZ^Z_R]Zes& DRc^Z
V]]Vd$ Z] T`_gZV_e UV ^V_eZ`__Vc ]ÜZ_ZeZReZgV T`^^f_V WcR_T`%dfsU`ZdV eV_%
UR_e p ]R TcsReZ`_ UÜf_ csdVRf Vfc`asV_ UV acsgV_eZ`_ UV ]R TcZ^Z_R]Zes bfZ
UVgcRZe cVXc`faVc ]Vd ViaVced UR_d TV U`^RZ_V s^R_R_e UVd UZWWscV_ed aw]Vd
UV ]R d`TZses !X`fgVc_V^V_ed$ TYVcTYVfcd$ RTeVfcd UV eVccRZ_" Ve UVgcRZe
_`eR^^V_e WRg`cZdVc ]R T`YscV_TV Ve ]R T``cUZ_ReZ`_ UVd cVTYVcTYVd$ sefUVd
Ve RTeZ`_d ^V_sVd UR_d ]Vd UZWWscV_ed 9eRed ^V^ScVd&

7V]R UZe$ a]fdZVfcd s]s^V_ed Us^`_ecV_e bfV TV d`_e ]Vd acs`TTfaReZ`_d
dsTfcZeRZcVd bfZ cVdeV_e acsU`^Z_R_eVd& 7Ü Vde e`fe UÜ RS`cU ^R_ZWVdeV dZ ]Ü`_
ViR^Z_V ]V UseRZ] UVd ^VdfcVd bfV ]V ecRZes UÜ5^deVcUR^ ]fZ%^u^V
UV^R_UV Rf 7`_dVZ] UÜ RU`aeVc& 9_ UsaZe UV bfV]bfVd ^`UVdeVd Z_UZTVd UV
acZdV V_ T`^aeV UÜ RfecVd acs`TTfaReZ`_d$ a]fd ~ Yf^R_ZeRZcVd Ä !)(,"$ ]R
^R[VfcV aRceZV UVd ^VdfcVd s_f^scsVd UR_d ]V eZecV =J Uf H&7&9& Ve UR_d
]V eZecV J = Uf H&I&9& a`fc csR]ZdVc TV _`fgV] `S[VTeZW cVdeV_e UV _RefcV dsTf%
cZeRZcV `f csacVddZgV !)(-"& 6ZV_ a]fd$ TVceRZ_Vd `cZV_eReZ`_d T`_dRTcsVd p
5^deVcUR^ _`fd aRcRZddV_e gcRZ^V_e T`_deVdeRS]Vd Rf a]R_ UVd Uc`Zed W`_%
UR^V_eRfi& 7ÜVde ]V TRd Uf ac`e`T`]V dfc ]V Uc`Ze UÜ RdZ]V a`fc ]Vd cVdd`ceZd%
dR_ed UVd 9eRed ^V^ScVd UV ]ÜI_Z`_ Vfc`asV__V& 5f _`^ UV ]R ]feeV T`_ecV
]R TcZ^Z_R]Zes Ve UV ]R _sTVddZes UV cV_W`cTVc ]R T``ascReZ`_ [fUZTZRZcV as_R]V
Rf dVZ_ UV ]ÜI_Z`_ Vfc`asV__V$ Z] cVgZV_e p dfaacZ^Vc ]R a`ddZSZ]Zes a`fc f_
9eRe ^V^ScV UV acV_UcV V_ T`_dZUscReZ`_ `f UV UsT]RcVc RU^ZddZS]V a`fc
Z_decfTeZ`_ f_V UV^R_UV UÜRdZ]V Z_ec`UfZeV aRc ]V cVdd`ceZddR_e UÜf_ RfecV
9eRe ^V^ScV$ dRfW UR_d TVceRZ_d TRd ]Z^ZeReZgV^V_e s_f^scsd !)(."&

DRc TVceRZ_d RdaVTed$ ]Vd UZgVcd eVieVd UV _RefcV ac`XcR^^Re`ZcV gZdR_e
p ^VeecV dfc aZVU ]Ü VdaRTV UV ]ZSVces$ UV dsTfcZes Ve UV [fdeZTV ^R_ZWVdeV_e
sXR]V^V_e ]R acsU`^Z_R_TV Uf aw]V dsTfcZes& =] Vde p TVe sXRcU Z_escVddR_e

!)((" 5ceZT]V , UV ]R UsTZdZ`_%TRUcV&
!)()" 5ceZT]V 0 UV vR UsTZdZ`_%TRUcV&
!)(*" 5ceZT]V 1 UV ]R UsTZdZ`_%TRUcV&
!)(+" 5ceZT]V )) UV ]R UsTZdZ`_%TRUcV&
!)(," @V eZecV =J Uf H&7&9& WRZe ^V_eZ`_ UV ~^VdfcVd UV ac`eVTeZ`_ UVd Uc`Zed UV cVdd`ceZd%

dR_ed UVd aRjd eZVcd Ä !RceZT]V .)$ S" Uf H&7&9&" Ve ]V eZecV J = Uf H&I&9& ^R_ZWVdeV f_ TVceRZ_ d`fTZ
UV ]R acsgV_eZ`_ UV ]R TcZ^Z_R]Zes !J`j& RceZT]V *1# { * Ve +($ { )Vc$ R" Uf H&I&9&"&

!)(-" J`j& _`eR^^V_e dfc TV a`Z_e a`fc ]V ec`ZdZt^V aZ]ZVc 2 8& 0;8:15! ~ 9 I D`]ZTV 7``ascR%
eZ`_ R_U <f^R_ FZXYed Dc`eVTeZ`_ 2 6fZ]UZ_X eYV HcV]]Zd R_U HcRZ_Z_X eYV JZ_V Ä$ Z_ 9APGJJG GL
6LMPC BG 0GSQCNNC /CBCPGAM 4?LAGLG! AZ]R_`$ 8`ee& 5& ;ZfWWcV 9UZe`cV$ )110$ a& **0&

!)(." D`fc f_ T`^^V_eRZcV TcZeZbfV UV TV ac`e`T`]V$ g`j& 9& 6 F =6 C G =5 Ve 5& K 9 M 9 A 6 9 F ; < $
~@ V TZe`jV_ Vfc`asV_ acZgs Uf Uc`Ze UÜ RdZ]VÄ$ 2#:#-#.#! )11/$ aa& *(,%*(. Ve ~9iecRUZeZ`_ Ve
RdZ]V 2 gVcd f_ VdaRTV [fUZTZRZcV Vfc`asV_4 Ä$ 8#+#-#1#! )11/$ aa& 0/ Ve d&
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UV dV aV_TYVc dfc ]R UsWZ_ZeZ`_ bfZ Vde U`__sV UVd T`_TVaed ~ ]ZSVces Ä Ve
~ dsTfcZes Ä UR_d ]V a]R_ UÜ RTeZ`_ Uf 7`_dVZ] Ve UV ]R 7`^^ZddZ`_ T`_TVc_R_e
]R ^ZdV V_ ÇfgcV `aeZ^R]V Uf ecRZes UÜ5^deVcUR^& =] d`f]ZX_V e`fe UÜ RS`cU
]ÜZ_eVcUsaV_UR_TV UVd ec`Zd T`_TVaed bfV WRZe Z_eVcgV_Zc ]V _`fgV] `S[VTeZW UV
]ÜI_Z`_$ afZd Z] V_ecVacV_U UV ]Vd UsWZ_Zc& ARZd R]`cd bfÜZ] UsWZ_Ze ]R _`eZ`_
UV ~ ]ZSVces Ä V_ WRZdR_e csWscV_TV p UVd s]s^V_ed bfZ acsdV_eV_e f_V _VeeV
T`__`eReZ`_ dsTfcZeRZcV$ T`^^V ]Ü RTbfZd UV GTYV_XV_ aRc ViV^a]V !)(/"$ ]V
a]R_ U`__V f_V UsWZ_ZeZ`_ Rfe`_`^V UV ]R dsTfcZes$ Z] Vde gcRZ V_ R]]ZR_e acs%
gV_eZ`_ Ve csacVddZ`_$ dR_d csWscV_TV ]ZsV p ]R _`eZ`_ UV ]ZSVces !)(0"& 7VeeV
^seY`UV _`fd aRcRve uecV TRcRTescZdeZbfV UV ]R UZWWZTf]es$ UR_d ]V T`_eVieV
Vfc`asV_ RTefV]$ UV T`_TVg`Zc ]R ]ZSVces$ Ve V_ aRceZTf]ZVc ]R ]ZSVces UV TZcTf%
]ReZ`_$ V_ ]R UseRTYR_e UV acs`TTfaReZ`_d dsTfcZeRZcVd& 7VeeV Raac`TYV Vde
RfddZ ejaZbfV UV ]R eV_UR_TV RTefV]]V$ bfZ Vde UV aRc]Vc UV a]fd V_ a]fd UÜf_
Uc`Ze UVd Z_UZgZUfd p ]R dsTfcZes RWZ_ UV ]sXZeZ^Vc ]R acsX_R_TV UV TVd acs`T%
TfaReZ`_d !)(1"&

C_ _V aVfe Rddfcs^V_e aRd _ZVc bfV UVd Z_ZeZReZgVd `_e ses acZdVd eV_UR_e
p cV_W`cTVc ]V aw]V ]ZSVces& H`feVW`Zd$ R]`cd bfV TVceRZ_Vd Z_ZeZReZgVd RfcRZV_e
af uecV aRceZTf]ZtcV^V_e sbfZ]ZScsVd$ TÜVde%p%UZcV p ]R W`Zd dReZdWRZcV p UVd
acs`TTfaReZ`_d dsTfcZeRZcVd Ve a`fcdfZgcV UVd `S[VTeZWd ]Zsd Rf aw]V ]ZSVces$
Rf WZ] Uf eV^ad ]Vd acV^ZtcVd d`_e UVgV_fVd _VeeV^V_e U`^Z_R_eVd Ve ]Vd
UVfiZt^Vd `_e ac`XcVddZgV^V_e aVcUf UV ]Vfc Z^a`ceR_TV& 7VeeV `SdVcgR%
eZ`_ _`fd dV^S]V dÜZ^a`dVc a`fc TV bfZ Vde UÜ9fc`[fde !))("& 7ÜVde ]`cd Uf
G`^^Ve Vfc`asV_ UV HR^aVcV bfÜ R ses ]R_Ts ]V ac`[Ve UV ^VeecV dfc aZVU
f_V f_Zes T`^a`dsV UV ac`TfcVfcd$ UV ^RXZdecRed `f UÜ`WWZTZVcd UV a`]ZTV
RjR_e UVd T`^aseV_TVd sbfZgR]V_eVd$ UseRTYsd aRc TYRbfV 9eRe ^V^ScV
T`_W`c^s^V_e p d`_ djdet^V [fcZUZbfV !)))"& Ef`ZbfÜZ] cVdeV V_T`cV SZV_ UVd
k`_Vd UÜ `^ScV a`fc TV bfZ Vde UVd eqTYVd p T`_WZVc p 9fc`[fde$ Z] _V dV^S]V
a]fd bfVdeZ`_$ Uf ^`Z_d a`fc ]ÜYVfcV$ UV ]fZ ReecZSfVc f_V T`^aseV_TV UV

!)(/" J `j& { . Uf a]R_&
!)(0" J `j& { )( Ve )) Uf a]R_&
!)(1" =] WRfe _`eVc bfV ]Vd csWscV_TVd p TV Uc`Ze _V d`_e aRd dVf]V^V_e UV a]fd V_ a]fd Wcs%

bfV_eVd UR_d ]V T`_eVieV Vfc`asV_& C_ ]Vd cVec`fgV RfddZ _`eR^^V_e UR_d UVd T`_eVieVd a]fd
]RcXVd 2 `_ aVfe aRc ViV^a]V ]Vd ^VeecV V_ cRaa`ce RgVT ]Üs^VcXV_TV UÜf_ Uc`Ze p ]R dsTfcZes
Yf^RZ_V UR_d ]V TRUcV UVd BReZ`_d I_ZVd& 7VeeV _`eZ`_ cVT`fgcV ]V Uc`Ze UVd Z_UZgZUfd p uecV ac`%
esXs T`_ecV e`feV f_V dscZV UV ^V_RTVd bfZ _V dV ]Z^ZeV_e aRd Rfi T`_W]Zed Rc^sd ^RZd cVT`fgcV_e
RfddZ ]R TcZ^Z_R]Zes `cXR_ZdsV$ ]V ecRWZT UV defasWZR_ed$ VeT& H`feV f_V dscZV UV ^VdfcVd acZdVd RWZ_
UV ]feeVc T`_ecV TVd aYs_`^t_Vd d`_e acsdV_esVd T`^^V WRZdR_e aRceZV Uf ac`XcR^^V aVc^VeeR_e
UV XRcR_eZc TVeeV ~dsTfcZes Yf^RZ_VÄ !UR_d TV dV_d$ g`j& _`eR^^V_e ]Vd acZdVd UV a`dZeZ`_d UV
@]`jU 5ih`ceYj$ ^Z_ZdecV TR_RUZV_ UVd 5WWRZcVd secR_XtcVd RZ_dZ bfV ]V T`^aeV%cV_Uf UV ]R csf%
_Z`_ Z_eVc_ReZ`_R]V dfc ]R dsTfcZes Yf^RZ_V bfZ dÜ Vde eV_fV p 6VcXV_ V_ B`cgtXV ]Vd )1 Ve *( ^RZ
)111 TZesd UR_d ]V T`fcd U`__s aRc <& FfZk :RScZ ]`cd UV ]R UZiZt^V dVddZ`_ dfc ]Vd Uc`Zed UV
]ÜY`^^V UV ]Ü5TRUs^ZV UV Uc`Ze Vfc`asV_ bfZ dÜVde eV_fV p :]`cV_TV Uf *) [fZ_ Rf *[fZ]]Ve )111"&

! ) ) ( " Gfc 9fc`[fde$ g`j& _`eR^^V_e$ G& 6 F 5 A A 9 F H N $ ~ 9fc`[fde 2 aRcbfVe Vfc`asV_ UV ]R acV%
^ZtcV Xs_scReZ`_ 4 Ä$ ;& 8 9 ? 9 F 7 < C J 9 Ve 5& K 9 M 9 A 6 9 F ; < $ JVcd SL CQN?AC HSBGAG?GPC NXL?J CSPM"
NXCL! MN# AGR#! aa& ) ( - Ve d& 3 < &; & B =@ G G C B $ ~ 9fc`[fde 2 eYV SVXZ__Z_X `c eYV 9_U ` W eYV 9fc`aVR_
DfS]ZT Dc`dVTfe`c 4 Ä$ DRaVc acVdV_eVU e` eYV eYZcU 9fc`[fdeZTV 7`_WVcV_TV Z_ GR_eR_UVc$ * , % * /
CTe`SVc * ( ( ( &

!)))" J `j& {,. UVd T`_T]fdZ`_d UV HR^aVcV&
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T`_ecw]V dfc 9fc`a`]& @R UsTZdZ`_ Uf 7`_dVZ] Uf ), UsTV^ScV *((( !))*" _V
cVT`__Rve V_ e`fe TRd aRd f_V eV]]V T`^aseV_TV p ]Üf_Zes ac`gZd`ZcV bfZ U`Ze
acsaRcVc ]R ^ZdV dfc aZVU UÜ9fc`[fde Ve bfZ Vde V_ecsV V_ W`_TeZ`_ ]V )Vc ^Rcd
*(()& 9]]V R a`fc `S[VTeZW$ UÜf_V aRce$ ]ÜR^s]Z`cReZ`_ UV ]R T``ascReZ`_ V_ecV
]Vd Rfe`cZesd _ReZ`_R]Vd T`^aseV_eVd V_ TV bfZ T`_TVc_V ]Vd Z_gVdeZXReZ`_d Ve
]Vd a`fcdfZeVd V_ cV]ReZ`_ RgVT ]R TcZ^Z_R]Zes XcRgV$ aRceZTf]ZtcV^V_e bfR_U
V]]V Vde `cXR_ZdsV$ Z^a]ZbfR_e UVfi 9eRed ^V^ScVd `f a]fd Ve$ UÜ RfecV aRce$
]R deZ^f]ReZ`_ Ve ]ÜR^s]Z`cReZ`_ UV ]R T``cUZ_ReZ`_ UVd V_bfueVd Ve UVd a`fc%
dfZeVd V_ecV ]Vd 9eRed ^V^ScVd !))+"& EfR_e p ]Üf_Zes UsWZ_ZeZgV V]]V%^u^V
bfZ$ T`_W`c^s^V_e Rfi T`_T]fdZ`_d UV HR^aVcV$ UVgcRZe uecV V_ a]RTV RgR_e
]R WZ_ UV ]Ü R__sV *(()$ UVfi ac`a`dZeZ`_d `_e ses acsdV_esVd aRc UVd 9eRed
^V^ScVd RWZ_ UV ]ÜseRS]Zc& 7V]]V Z_ec`UfZeV aRc ]Ü5]]V^RX_V ^V_eZ`__V dZ^%
a]V^V_e aRc^Z ]Vd eqTYVd UVd W`_TeZ`__RZcVd UV ]ZRZd`_ UÜ 9fc`[fde TV]]V UV
cV_UcV UVd RgZd dfc UV^R_UV V_ gfV UÜf_ V_TRUcV^V_e [fUZTZRZcV UÜ9fc`a`]
]`cd UV WfefcVd _sX`TZReZ`_d UV ecRZesd T`_TVc_R_e ]ÜVieV_dZ`_ UVd T`^as%
eV_TVd UÜ9fc`a`] !)),"& =] _ÜVde aRd Uf e`fe bfVdeZ`_ UÜf_V T`^aseV_TV UV
T`_ecw]V dfc 9fc`a`] UR_d ]V ac`[Ve acsdV_es T`_[`Z_eV^V_e aRc ]V D`cefXR]$
]R :cR_TV$ ]R GftUV Ve ]R 6V]XZbfV !))-"& 8R_d dR 7`^^f_ZTReZ`_ dfc 9fc`%
[fde$ ]R 7`^^ZddZ`_ UsT]RcV ViacVdds^V_e bfV ]V WRZe bfV 9fc`[fde d`Ze ]R
T`_ecVaRceZV [fUZTZRZcV UÜ9fc`a`] _ÜZ^a]ZbfV aRd p TV deRUV bfÜf_ T`_ecw]V
[fUZTZRZcV d`Ze ViVcTs dfc 9fc`a`] ^RZd dZX_ZWZV bfV ]Vd RTeZgZesd UÜ9fc`a`]
U`ZgV_e uecV d`feV_fVd Ve T`^a]sesVd aRc f_V T``cUZ_ReZ`_ UVd a`fc%
dfZeVd !))."& =] _Ü Vde aRd _`_ a]fd bfVdeZ`_ UV cVT`__RvecV p 9fc`[fde f_V
T`^aseV_TV UV T`_ecw]V dfc 9fc`a`] UR_d ]V ecRZes UV BZTV& 7V _`fgVRf
ecRZes dV csWtcV ViacVdds^V_e p 9fc`[fde !))/" ^RZd _V WRZe bfV cVacV_UcV ]Vd
^ZddZ`_d Us[p s_f^scsVd aRc ]Vd T`_T]fdZ`_d UV HR^aVcV& =] UZda`dV RZ_dZ
bfV ]V 7`_dVZ] V_T`fcRXV ]R T``ascReZ`_ aRc ]ÜZ_eVc^sUZRZcV UÜ9fc`[fde V_
]fZ aVc^VeeR_e UV T`_ecZSfVc p f_V S`__V T``cUZ_ReZ`_ V_ecV ]Vd Rfe`cZesd
_ReZ`_R]Vd UVd 9eRed ^V^ScVd TYRcXsVd UVd a`fcdfZeVd 3 V_ WRg`cZdR_e ]V
T`_T`fcd UÜ9fc`[fde UR_d ]Vd V_bfueVd cV]ReZgVd Rfi RWWRZcVd UV TcZ^Z_R]Zes
ecR_dWc`_eR]ZtcV XcRgV$ V_ aRceZTf]ZVc bfR_U V]]V Vde `cXR_ZdsV$ V_ eV_R_e
T`^aeV UVd R_R]jdVd VWWVTefsVd aRc 9fc`a`] Ve V_ WRTZ]ZeR_e f_V T``ascReZ`_
sec`ZeV UÜ9fc`[fde RgVT ]V csdVRf [fUZTZRZcV Vfc`asV_ RWZ_ _`eR^^V_e UV
WRTZ]ZeVc ]ÜVisTfeZ`_ UVd T`^^ZddZ`_d c`XRe`ZcVd Ve ]R ^ZdV V_ ÇfgcV UVd

!))*" 2#6#,#.# @$ _z +*,$ *) UsTV^ScV *((($ aa& * Ve d&
!))+" 5ceZT]V * UV ]R UsTZdZ`_ Uf ), UsTV^ScV *(((&
!))," J`j& ]Ü RceZT]V *$ { *$ C UV ]ÜZ_ZeZReZgV UV ]Ü5]]V^RX_V V_ gfV UV ]ÜRU`aeZ`_ UÜf_V UsTZdZ`_

Uf 7`_dVZ] cV]ReZgV p ]R TcsReZ`_ UÜf_V f_Zes ~9 f c`[fdeÄ$ 2#6#,#.#! 7$ _z *(.$ )1 [fZ]]Ve *((($
aa& ) Ve d&

!))-" =_ZeZReZgV Uf D`cefXR]$ UV ]R :cR_TV$ UV ]R GftUV Ve UV ]R 6V]XZbfV V_ gfV UV ]ÜRU`aeZ`_
UV ]R UsTZdZ`_ Uf 7`_dVZ] Z_deZefR_e 9fc`[fde RWZ_ UV cV_W`cTVc ]R ]feeV T`_ecV ]Vd W`c^Vd XcRgVd
UV TcZ^Z_R]Zes `cXR_ZdsV$ 2#6#,#.#! _z *,+$ *, R`ye *((($ aa& )- Ve d&

!))." 7`^^f_ZTReZ`_ UV ]R 7`^^ZddZ`_ T`_TVc_R_e ]R TcsReZ`_ UÜ9fc`[fde$ ** _`gV^ScV
*((($ 7CA !*(((" /,. WZ_R]$ a& )*

!))/" J`j& RceZT]V *1 Uf H&I&9&
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cVbfueVd ViecRUZeZ`__V]]Vd !))0"& 5Z_dZ$ bfÜZ] dÜRXZddV UV ]Ü I_Zes ac`gZd`ZcV `f
UV ]ÜI_Zes UsWZ_ZeZgV$ TÜVde RgR_e e`fe ]ÜVWWZTRTZes UVd a`fcdfZeVd bfZ aRcRve
uecV cVTYVcTYsV& 9fc`[fde Vde a]fewe acsdV_es T`^^V gV_R_e d`feV_Zc Ve cV_%
W`cTVc ]Vd RTeZgZesd UÜ 9fc`a`]& @ Ü `S[VTeZW acsU`^Z_R_e RaaRcRve U`_T SZV_
csacVddZW& =] Vde gcRZ bfÜ9fc`[fde aRceZTZaVcR ^R]Xcs e`fe UÜf_V TVceRZ_V
^R_ZtcV Rf cV_W`cTV^V_e Uf aw]V ]ZSVces UR_d ]R ^VdfcV `x Z] T`_ecZSfVcR$
V_ eR_e bfV aV_UR_e [fUZTZRZcV UÜ 9fc`a`]$ p f_V ^ZdV p _ZgVRf UV ]R T``as%
cReZ`_ [fUZTZRZcV as_R]V dfc ]R T``ascReZ`_ a`]ZTZtcV& I_ _Ve UsdsbfZ]ZScV
ViZdeV V_ VWWVe V_ecV TVd UVfi T``ascReZ`_d$ ]Ü 9fc`aV UVd a`]ZTVd acsViZdeR_e
p TV]]V UVd [fXVd$ TV bfZ Vde _`_ dVf]V^V_e acs[fUZTZRS]V V_ eVc^V UÜ VWWZTR%
TZes ^RZd RfddZ Rf a]R_ UVd ViZXV_TVd Us^`TcReZbfVd !))1"& 7VaV_UR_e$ Z]
_ÜV_ UV^VfcV aRd ^`Z_d cVXcVeeRS]V$ bfV ]Ü `TTRdZ`_ _V aRcRve aRd dRZdZV É
Uf ^`Z_d UR_d ]Ü seRe RTefV] UVd _sX`TZReZ`_d É UÜ seRS]Zc f_ T`_ecw]V [fUZ%
TZRZcV dfc 9fc`a`]$ T`_ecw]V UÜ RfeR_e a]fd _sTVddRZcV bfÜ5^deVcUR^ R
`fgVce ]R a`ceV p ]R cVT`__RZddR_TV UV T`^aseV_TVd `ascReZ`__V]]Vd ]Z^ZesVd
p 9fc`a`] !)*("&

9_WZ_$ TVceRZ_Vd Z_ZeZReZgVd _`fd aRcRZddV_e WcR_TYV^V_e UsdsbfZ]ZScsVd
aRcTV bfV f_ZbfV^V_e R_Z^sVd aRc UVd acs`TTfaReZ`_d dsTfcZeRZcVd$ UV
_RefcV p ^VeecV V_ ascZ] ]Vd Uc`Zed W`_UR^V_eRfi& B`fd V_ saZ_X]Vc`_d
UVfi& =] dÜ RXZe UV UVfi eVieVd T`^a]s^V_eRZcVd Z_ec`UfZed aRc ]R acsdZUV_TV
WcR_rRZdV Ve UVdeZ_sd p ]feeVc T`_ecV ]ÜZ^^ZXcReZ`_ T]R_UVdeZ_V !)*)"& I_
RTT`cU a`]ZeZbfV Vde Z_eVcgV_f p ]Vfc df[Ve Rf 7`_dVZ] >fdeZTV Ve 5WWRZcVd
Z_escZVfcVd UVd *0 Ve *1 ^RZ *(()& @V acV^ZVc dÜZ_dTcZe UR_d ]V TRUcV Uf acV%
^ZVc aZ]ZVc Uf ecRZes dfc ]ÜI_Z`_ 2 Z] dÜ RXZe UV ]R UZcVTeZgV UsWZ_ZddR_e ]Ü RZUV
p ]ÜV_ecsV$ p ]R TZcTf]ReZ`_ Ve Rf ds[`fc ZccsXf]ZVcd !)**"& 7`^^V d`_ Z_eZef]s
]ÜZ_UZbfV$ V]]V R a`fc `S[VTeZW acZ_TZaR] UV cRaac`TYVc ]Vd UZda`dZeZWd [fcZUZ%
bfVd ViZdeR_ed V_ U`__R_e f_V UsWZ_ZeZ`_ acsTZdV UV ]R _`eZ`_ UÜ RZUV p ]ÜV_%
ecsV Ve Rf ds[`fc ZccsXf]ZVcd& @V dVT`_U dÜZ_dTcZe UR_d ]V TRUcV Uf eZecV J = Uf
ecRZes$ dfc_`^^s ]V ec`ZdZt^V aZ]ZVc Uf ecRZes 2 TÜVde ]R UsTZdZ`_%TRUcV gZdR_e
p cV_W`cTVc ]V TRUcV as_R] a`fc ]R csacVddZ`_ UV ]ÜRZUV p ]ÜV_ecsV Ve Rf ds[`fc
ZccsXf]ZVcd !)*+"& 9]]V Vde UVdeZ_sV p cRaac`TYVc ]Vd ctX]Vd UV Uc`Ze as_R] UVd
9eRed ^V^ScVd V_ YRc^`_ZdR_e _`eR^^V_e ]Vd dR_TeZ`_d Ve ]Vd TRfdVd
UÜVi`_scReZ`_ `f UÜ RXXcRgReZ`_ acsgfVd a`fc TV ejaV UÜZ_WcRTeZ`_d& 7Vd
UVfi eVieVd d`_e aRceZTf]ZtcV^V_e R]Rc^R_ed UV aRc ]R UsWZ_ZeZ`_ Viecu^V%
^V_e ]RcXV bfZ Vde U`__sV UV ]ÜZ_WcRTeZ`_ T`_TVc_sV& @ Ü RZUV p ]ÜV_ecsV ZccsXf%

!))0" 5ceZT]V +) Uf H&I&9&
!))1" Gfc TV UsTR]RXV$ g`j& 5& K 9 M 9 A 6 9 F ; < $ ~JVcd f_ csdVRf [fUZTZRZcV Vfc`asV_ T`_ecV ]R

TcZ^Z_R]Zes `cXR_ZdsVÄ$ 8CTSC BC BPMGR NXL?J CR BC APGKGLMJMEGC$ )11/$ aa& 0.0 Ve d&
!)*(" J `j& RceZT]V +( { * Uf H&I&9&
!)*)" J`j& 5& K 9 M 9 A 6 9 F ; < $ ~8 V TVceRZ_Vd ac`a`dZeZ`_d gZdR_e p cV_W`cTVc ]R ]feeV T`_ecV

]ÜZ^^ZXcReZ`_ ZccsXf]ZtcV Rf dVZ_ UV ]ÜI_Z`_ Vfc`asV__VÄ$ 8#-#.# *((($ aa& /(, Ve d&
!)**" @R ac`a`dZeZ`_ WcR_rRZdV Z_ZeZR]V R ses afS]ZsV Rf 2#6#,#.#! 7$ _z *-+$ , dVaeV^ScV *((($

aa& ) Ve *&
!)*+" @R ac`a`dZeZ`_ WcR_rRZdV Z_ZeZR]V R ses afS]ZsV Rf 2#6#,#.#! 7$ _z *-+$ , dVaeV^ScV *((($

aa& . Ve d&
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]ZtcV$ bfZ$ Rfi eVc^Vd Uf UVfiZt^V Z_decf^V_e$ U`Ze uecV dR_TeZ`__sV
as_R]V^V_e aRc ]Vd 9eRed ^V^ScVd$ Vde V_ VWWVe UsWZ_ZV aRc ]V acV^ZVc
T`^^V seR_e ]V WRZe UÜ RZUVc dTZV^^V_e f_V aVcd`__V _`_ cVdd`ceZddR_eV
UÜf_ 9eRe ^V^ScV p as_secVc dfc ]V eVccZe`ZcV UÜf_ 9eRe ^V^ScV `f p
ecR_dZeVc aRc ]V eVccZe`ZcV UÜf_ eV] 9eRe$ V_ gZ`]ReZ`_ UV dR ]sXZd]ReZ`_ cV]R%
eZgV p ]Ü V_ecsV `f Rf ecR_dZe UVd secR_XVcd !)*,"& 7VeeV UsWZ_ZeZ`_ Vde UV
_RefcV p `fgcZc ]R a`ceV p e`fd ]Vd RSfd& 9]]V _V T`_eZV_e aRd ]V TcZetcV
Uf Sfe ]fTcReZW Ve _V WRZe U`_T RfTf_V UZdeZ_TeZ`_ V_ecV ]Ü RZUV p ]ÜV_ecsV
ZccsXf]ZtcV Rfi WZ_d UÜV_ cVeZcVc UVd RgR_eRXVd WZ_R_TZVcd$ ^RescZV]d `f
RfecVd Ve ]Ü RZUV p ]Ü V_ecsV Z]]sXR]V Raa`cesV a`fc UVd cRZd`_d Yf^R_ZeRZcVd
aRc UVd aRceZTf]ZVcd `f UVd Rdd`TZReZ`_d& @ Ü RSdV_TV Uf TcZetcV Uf Sfe
]fTcReZW R WRZe ]Ü `S[Ve UV gZgVd TcZeZbfVd s^R_R_e _`eR^^V_e Uf DRc]V%
^V_e Vfc`asV_ `f a]fd ViRTeV^V_e UV ]R 7`^^ZddZ`_ UVd ]ZSVcesd Ve UVd
Uc`Zed UVd TZe`jV_d$ UV ]R [fdeZTV Ve UVd RWWRZcVd Z_escZVfcVd !)*-" Ve Uf
<Rfe 7`^^ZddRcZRe UVd BReZ`_d I_ZVd a`fc ]Vd csWfXZsd !)*."& Jf TVd
csRTeZ`_d _sXReZgVd$ ]V eVieV WcR_rRZd Z_ZeZR] R ses bfV]bfV aVf R^s_RXs
^RZd ]Vd ^`UZWZTReZ`_d Z_ec`UfZeVd _V d`_e aRd dReZdWRZdR_eVd Rf a]R_ UVd
XRcR_eZVd bfÜV]]Vd `WWcV_e& I_V T]RfdV Yf^R_ZeRZcV R dZ^a]V^V_e ses Z_ec`%
UfZeV$ Rfi eVc^Vd UV ]RbfV]]V TYRbfV 9eRe ^V^ScV NCSR UsTZUVc UV _V aRd
dR_TeZ`__Vc f_ T`^a`ceV^V_e T`ccVda`_UR_e p ]R UsWZ_ZeZ`_ UV ]Ü RZUV p
]ÜV_ecsV ZccsXf]ZtcV dZ ]Ü`S[VTeZW a`fcdfZgZ aRc TV]fZ bfZ ]Ü R Raa`cesV seRZe
Yf^R_ZeRZcV& == _V dÜ RXZe U`_T bfV UÜf_V T]RfdV WRTf]eReZgV$ _`_ T`_ecRZ%
X_R_eV a`fc ]Vd 9eRed ^V^ScVd&

!)*," 5ceZT]V )Vc { ) R" UV ]R UZcVTeZgV&
!)*-" 5 fi eVc^Vd UV TV cRaa`ce$ ]R 7`^^ZddZ`_ UVd ]ZSVcesd Ve UVd Uc`Zed UVd TZe`jV_d$ UV ]R

[fdeZTV Ve UVd RWWRZcVd Z_escZVfcVd d`f]ZX_V _`eR^^V_e T`^SZV_ Z] Vde Z_UZdaV_dRS]V UV UZdeZ_XfVc
]Ü RZUV Yf^R_ZeRZcV UsdZ_escVddsV p ]Ü Z^^ZXcReZ`_ T]R_UVdeZ_V UV TV]]V `WWVceV aRc ]Vd ^V^ScVd UV
csdVRfi TcZ^Z_V]d p UVd WZ_d ]fTcReZgVd Ve ac`a`dV U`_T UÜZ_esXcVc UR_d ]R UsWZ_ZeZ`_ ]V TcZetcV UV
]Ü RgR_eRXV asTf_ZRZcV UZcVTe `f Z_UZcVTe& 9]]V Z_gZeV V_ `fecV p R[`feVc UR_d ]R T]RfdV cV]ReZgV Rfi
Vi`_scReZ`_d ]Vd Rdd`TZReZ`_d$ `cXR_ZdReZ`_d `f UÜRfecVd aVcd`__Vd ^`cR]Vd `f Xc`faVd UV aVc%
d`__Vd RXZddR_e p UVd WZ_d Yf^R_ZeRZcVd UV ^u^V bfV ]Vd Rdd`TZReZ`_d Ve `cXR_ZdReZ`_d RjR_e f_
deRefe ]sXR] bfZ ÇfgcV_e p ]R UsWV_dV p ]R ac`eVTeZ`_ Ve p ]R ac`^`eZ`_ UVd secR_XVcd _`_ cVdd`ceZd%
dR_ed UÜf_ 9eRe ^V^ScV UV ]ÜI_Z`_ Vfc`asV__V$ ]`cdbfÜV]]Vd `atcV_e a`fc UVd cRZd`_d Yf^R_Z%
eRZcVd !cRaa`ce seRS]Z aRc ]R 7`^^ZddZ`_ UVd ]ZSVcesd Ve UVd Uc`Zed UVd TZe`jV_d$ UV ]R [fdeZTV Ve
UVd RWWRZcVd Z_escZVfcVd dfc TVd UVfi Z_ZeZReZgVd$ DRc]V^V_e Vfc`asV_$ -MASKCLR BC QX?LAC!
*- `Te`ScV *((($ :Z_R] 5-%+)-'*((("&

!)*." 8R_d dVd T`^^V_eRZcVd Uf ** dVaeV^ScV *((( dfc ]Vd Z_ZeZReZgVd WcR_rRZdVd cV]ReZgVd p
]Ü RZUV p ]ÜV_ecsV Ve Rf ds[`fc ZccsXf]ZVcd$ ]V <&7&F& R _`eR^^V_e d`f]ZX_s T`^SZV_ ]V Sfe UV ]fTcV
Vde VddV_eZV] RWZ_ UÜsgZeVc bfV TVfi bfZ Raa`ceV_e ]Vfc RZUV Rfi UV^R_UVfcd UÜ RdZ]V Ve Rfi csWfXZsd
a`fc UVd ^`eZWd afcV^V_e Yf^R_ZeRZcVd _V dÜ Via`dV_e p UVd a`fcdfZeVd as_R]Vd& @V <&7&F& R U`_T
Z_gZes p ]Z^ZeVc ]R UsWZ_ZeZ`_ UV ]Ü RZUV p TV]]V Raa`cesV Rfi WZ_d UÜV_ cVeZcVc Z]]sXR]V^V_e UVd RgR_%
eRXVd WZ_R_TZVcd$ ^RescZV]d `f RfecVd& @V <&7&F& R V_ `fecV dfXXscs UÜ R[`feVc aRc^Z ]Vd aVcd`__Vd
Vi`_scsVd UV a`fcdfZeVd as_R]Vd$ `fecV ]Vd T`_[`Z_ed `f ]Vd ^V^ScVd UV ]R WR^Z]]V$ UVd aVcd`__Vd
bfZ p eZecV Z_UZgZUfV] Ve a`fc UVd ^`eZWd afcV^V_e Yf^R_ZeRZcVd RZUV_e ]Vd UV^R_UVfcd UÜ RdZ]V
RccZgV_e UV ^R_ZtcV ZccsXf]ZtcV p RTTsUVc Rf eVccZe`ZcV Ve p ]R ac`TsUfcV UÜ RdZ]V&



. + * 5 B B 9 K 9 M 9 A 6 9 F ; <

===& É @ V _ ` f g V R f T R U c V Z _ d e Z e f e Z ` _ _ V ]
A=G 9B D@5;9 D5F 5A GH9F8 5A

7`^^V _`fd ]Ü Rg`_d UZe UR_d _`ecV Z_ec`UfTeZ`_$ ]V ecRZes UÜ5^deVcUR^
UZgZdV ]Vd ^ReZtcVd R_TZV__V^V_e cVXc`fasVd UR_d ]V ec`ZdZt^V aZ]ZVc Uf
ecRZes UV ARRdecZTYe V_ UVfi aRceZVd UZdeZ_TeVd 2 ]V eZecV =J Z_eZef]s ~ JZdR$
RdZ]V$ Z^^ZXcReZ`_ Ve RfecVd a`]ZeZbfVd cV]ReZgVd p ]R ]ZScV TZcTf]ReZ`_ UVd
aVcd`__Vd Ä Ve ]V eZecV J = Z_eZef]s ~ 8Zda`dZeZ`_d cV]ReZgVd p ]R T``ascReZ`_
a`]ZTZtcV Ve [fUZTZRZcV V_ ^ReZtcV as_R]V Ä& Ef`ZbfV ]Vd ctX]Vd csXZddR_e ]Vd
_`fgVRfi eZecV =J Uf H&7&9& !5" Ve eZecV J = Uf H&I&9& d`ZV_e UZWWscV_eVd
!6"$ e`fd ]Vd UVfi acsg`ZV_e f_V Z^a]ZTReZ`_ a]fd Z^a`ceR_eV UVd Z_deZef%
eZ`_d T`^^f_RfeRZcVd bfV d`_e ]V DRc]V^V_e Vfc`asV_ Ve ]R 7`fc UV [fdeZTV&
@V UsWZTZe Us^`TcReZbfV UV ^u^V bfV ]V UsWZTZe [fcZUZTeZ`__V] dÜV_ ec`fgV_e
RZ_dZ R^`Z_UcZd& ARZd$ T`^^V _`fd R]]`_d ]V g`Zc$ TVd R^s]Z`cReZ`_d T`__RZd%
dV_e UÜZ^a`ceR_eVd cVdecZTeZ`_d&

5& É 3C LMSTC?S RGRPC 1< BS :#,#.#

9_ TV bfZ T`_TVc_V ]V _`fgVRf eZecV =J Uf ecRZes UÜ5^deVcUR^$ Z] UZdeZ_%
XfV UVfi ascZ`UVd bfR_e p ]ÜZ^a]ZTReZ`_ Uf DRc]V^V_e Vfc`asV_& DV_UR_e
f_V acV^ZtcV ascZ`UV UV TZ_b R_d$ ]V 7`_dVZ] Vde eV_f UV ]V T`_df]eVc !)*/"&
5f eVc^V UV TVeeV ascZ`UV ecR_dZe`ZcV$ TÜVde%p%UZcV p aRceZc Uf )Vc ^RZ *((,$
]V 7`_dVZ] aVfe UsTZUVc$ p ]Üf_R_Z^Zes$ UV aRddVc p ]Ü Raa]ZTReZ`_ UV ]R ac`Ts%
UfcV UV T`UsTZdZ`_ eV]]V bfÜ `cXR_ZdsV aRc ]Ü RceZT]V *-) Uf H&7&9&$ bfZ csdVcgV
f_ cw]V SZV_ a]fd Z^a`ceR_e Rf DRc]V^V_e Vfc`asV_ !)*0"&

7V]fZ%TZ _V dV gVccR U`_T cVT`__RvecV f_ cw]V a]fd Z^a`ceR_e bfV ]R dZ^a]V
T`_df]eReZ`_ bfV dZ ]V 7`_dVZ] acV_U ]R UsTZdZ`_ f_R_Z^V UV aRddVc p ]R ac`%
TsUfcV UV T`UsTZdZ`_& Cc cZV_ _ÜVde ^`Z_d dyc&

=] T`_gZV_e e`feVW`Zd UV cV]VgVc bfV ]V ecRZes UV BZTV R bfV]bfV aVf csUfZe
]V UVXcs UÜZ_TVceZefUV p TVe sXRcU& 8 Üf_V aRce$ Z] acsg`Ze bfV$ Utd d`_ V_ecsV
V_ gZXfVfc$ ]R ac`TsUfcV UV T`UsTZdZ`_ dÜ Raa]ZbfVcR p TVceRZ_Vd ^VdfcVd ]ZsVd
Rf Uc`Ze UÜ RdZ]V Ve p TV]]Vd cV]ReZgVd p ]R T``ascReZ`_ [fUZTZRZcV acZgsV$ dRfW
dZ V]]Vd `_e ecRZe Rf Uc`Ze UV ]R WR^Z]]V !)*1"& 8 Ü RfecV aRce$ Rfi eVc^Vd UÜf_V
UsT]RcReZ`_ R__VisV Rf _`fgVRf ecRZes$ ]Vd <RfeVd DRceZVd T`_ecRTeR_eVd
`_e ViacZ^s ]Vfc RTT`cU _`eR^^V_e a`fc bfV ]V 7`_dVZ] UsTZUV UV deRefVc$
p aRceZc Uf )Vc ^RZ *((,$ T`_W`c^s^V_e p ]R ac`TsUfcV UV T`UsTZdZ`_$ a`f]%
ZVd ^VdfcVd ]ZsVd Rfi T`_UZeZ`_d UV TZcTf]ReZ`_ UVd cVdd`ceZddR_ed UV aRjd
eZVcd$ p ]ÜZ^^ZXcReZ`_ T]R_UVdeZ_V Ve Rf ds[`fc ZccsXf]ZVc& GV]`_ ]R ^u^V
UsT]RcReZ`_$ ]V 7`_dVZ] dÜVWW`cTVcR UV cV_UcV ]R ac`TsUfcV UV T`UsTZdZ`_

!)*/" 5ceZT]V ./$ { ) Uf H&7&9&
!)*0" 5ceZT]V ./$ {* Uf H&7&9&
!)*1" J`j& RceZT]V ./ Uf H&7&9&$ eV] bfV ^`UZWZs aRc BZTV&
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Raa]ZTRS]V p TVeeV ^u^V UReV `f RfddZewe bfV a`ddZS]V Ractd TVeeV UReV$ Rfi
RfecVd U`^RZ_Vd T`fgVced aRc ]V eZecV =J `f TVceRZ_d UÜV_ecV Vfi&

EfR_e p ]R 7`fc UV [fdeZTV UVd 7`^^f_Rfesd Vfc`asV__Vd$ ]R T`^^f_Rf%
eRcZdReZ`_ csR]ZdsV aRc ]V _`fgVRf ecRZes acsdV_eV ]ÜZ_Us_ZRS]V RgR_eRXV UÜZ_%
ec`UfZcV dR T`^aseV_TV UV acZ_TZaV UR_d ]Vd ^ReZtcVd ]ZsVd p ]Ü RdZ]V Ve p ]ÜZ^ %
^ZXcReZ`_ _`eR^^V_e !)+("&

8 ÜZ^a`ceR_eVd cVdecZTeZ`_d d`_e e`feVW`Zd acsgfVd& 9]]Vd T`_TVc_V_e a]fd
aRceZTf]ZtcV^V_e dR T`^aseV_TV acs[fUZTZV]]V !)+)"& DcV^ZtcV^V_e$ TV]]V%TZ
_V aVfe uecV ViVcTsV bfÜp ]ÜZ_ZeZReZgV UÜf_V [fcZUZTeZ`_ _ReZ`_R]V U`_e ]Vd
UsTZdZ`_d _V d`_e aRd dfdTVaeZS]Vd UÜf_ cVT`fcd [fcZUZTeZ`__V] UV Uc`Ze
Z_eVc_V !)+*" Ve ]V U`feV ViZdeV bfR_e Rf TRcRTetcV `S]ZXRe`ZcV `f WRTf]eReZW
bfV cVgue ]V cV_g`Z acs[fUZTZV] a`fc TVd [fcZUZTeZ`_d !)++"& C_ dÜsTRceV U`_T
Uf csXZ^V T`^^f_RfeRZcV UV Uc`Ze T`^^f_ UR_d ]VbfV] e`feV [fcZUZTeZ`_
_ReZ`_R]V aVfe dRZdZc ]R 7`fc UV [fdeZTV UÜf_V bfVdeZ`_ acs[fUZTZV]]V Ve Vde
`S]ZXsV UV ]V WRZcV dZ dVd UsTZdZ`_d _V aVfgV_e WRZcV ]Ü `S[Ve UÜf_ cVT`fcd [fcZ%
UZTeZ`__V] UV Uc`Ze Z_eVc_V !)+,"& 8VfiZt^V^V_e$ ]V _`fgVRf eZecV =J
Z^a`dV f_V ]Z^ZeReZ`_ ^RescZV]]V _`eRS]V p ]R T`^aseV_TV UV ]R 7`fc UV [fd%
eZTV& @R 7`fc _ÜVde aRd T`^aseV_eV a`fc deRefVc dfc ]Vd ^VdfcVd gZdR_e p ]R
dfaacVddZ`_ UVd T`_ecw]Vd UVd aVcd`__Vd Rfi Wc`_eZtcVd Z_escZVfcVd !)+-"$
]`cdbfÜV]]Vd e`fTYV_e Rf ^RZ_eZV_ UV ]Ü `cUcV afS]ZT Ve p ]R dRfgVXRcUV UV ]R
dsTfcZes Z_escZVfcV !)+."& 5Z_dZ$ R]`cd ^u^V bfV ]Ü`_ dV dZefV UR_d ]V acV^ZVc
aZ]ZVc Uf ecRZes$ ]R T`^aseV_TV UV ]R 7`fc UV [fdeZTV _V ec`fgVcR aRd p
dÜViVcTVc UR_d ]Vd ^u^Vd T`_UZeZ`_d bfV UR_d ]Vd RfecVd U`^RZ_Vd T`^^f%
_RfeRZcVd& 7V ~ csXZ^V UÜ ViTVaeZ`_ Ä Vde$ dV]`_ TVceRZ_d$ T`_deZefeZW UÜf_ UR_%
XVcVfi acsTsUV_e V_ eR_e bfV ~ acV^ZtcV csXcVddZ`_ Uf T`_ecw]V [fcZUZTeZ`_%
_V] UR_d ]Ü YZde`ZcV UV ]R 7`^^f_Rfes Vfc`asV__VÄ !)+/"$ UÜ RfeR_e bfV ]Ü `_
dV ec`fgV ZTZ WRTV p UVd ^ReZtcVd aRceZTf]ZtcV^V_e dV_dZS]Vd V_ eVc^Vd UV
Uc`Zed W`_UR^V_eRfi& =] T`_gZV_e$ aRc RZ]]Vfcd$ UV cV]VgVc bfV ]V csXZ^V UZW%
WscV_TZs acsgf a`fc TVceRZ_d 9eRed ^V^ScVd V_ gVcef UV ac`e`T`]Vd R__Visd
Rf ecRZes UÜ5^deVcUR^ Vde RfddZ UV _RefcV p cVdecVZ_UcV ]V TYR^a UÜZ_eVc%
gV_eZ`_ UV ]R 7`fc& Hc`Zd 9eRed ^V^ScVd$ ]V F`jRf^V%I_Z$ ]Ü=c]R_UV !)+0"
Ve ]V 8R_V^Rc\ !)+1" _V d`_e$ V_ VWWVe$ V_ acZ_TZaV$ eV_fd _Z aRc ]Vd UZda`dZ%
eZ`_d Uf _`fgVRf eZecV =J _Z aRc ]Vd ^VdfcVd RU`aesVd a`fc d`_ Raa]ZTReZ`_&

!)+(" 5ceZT]V **( Uf H&7&9&
!)+)" 5ceZT]V .0 Uf H&7&9&
!)+*" J`j& RceZT]V .0$ { )Vc Uf H&7&9&
!)++" 5 ac`a`d UV TVeeV T`_ec`gVcdV$ g`j& 7& 7 fZ^ ; ZR ]U Z_ ` $ ~GTYV_XV_ Ve ]V ec`ZdZt^V

aZ]ZVc 2 ]V T`_ecw]V [fcZUZTeZ`__V] `cXR_Zds aRc ]V ecRZes UÜ5^deVcUR^Ä$ MN# AGR#! aa& )(-%)(.&
!)+," 5ceZT]V )// Uf H&7&9&
!)+-" 5ceZT]V .* a`Z_e )" Uf ecRZes 7&9&
!)+." 5ceZT]V .0 { * Uf ecRZes 7&9&
!)+/" <& @ R S R j ]V $ ~I _ VdaRTV UV ]ZSVces$ UV dsTfcZes Ve UV [fdeZTVÄ$ MN# AGR#! a& 0.*3 5& @R%

S ` c d %@ ]` c V _ d $ ~ 7YR_XVd Z_ eYV >fcZdUZTeZ`_ ` W eYV 9fc`aVR_ 7`fce ` W >fdeZTV I_UVc eYV HcVRej
` W 5^deVcUR^ Ä$ 0MKKML 4?PICR 3?U 4CTGCGM! )110$ a& )*00&

!)+0" 5ceZT]Vd ) Ve * Uf ac`e`T`]V dfc ]R a`dZeZ`_ Uf F`jRf^V%I_Z Ve UV ]Ü=c]R_UV&
!)+1" 5ceZT]Vd ) Ve * Uf ac`e`T`]V dfc ]R a`dZeZ`_ Uf 8R_V^Rc\&
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@Vd UZda`dZeZ`_d UV TV eZecV cV]ReZgVd p ]R 7`fc UV [fdeZTV _V a`fcc`_e U`_T
aRd V_ eYs`cZV ]Vfc uecV Raa]ZTRS]Vd$ dRfW dÜZ]d cVT`fcV_e p ]Üf_V `f ]Ü RfecV
WRTf]es B\MNRGLE GL bfZ ]Vfc Vde cVT`__fV !),("$ ]V TRd sTYsR_e$ UR_d ]Vd
]Z^ZeVd UVd ^`UR]Zesd acsgfVd a`fc ]R ^ZdV V_ ÇfgcV UV TVeeV a`ddZSZ]Zes&

@Vd ]Z^ZeReZ`_d Raa`cesVd p ]R T`^aseV_TV UV ]R 7`fc RaaRcRZddV_e UÜRf%
eR_e a]fd _VeeV^V_e bfV$ dfZeV p ]R T`^^f_RfeRcZdReZ`_ VWWVTefsV aRc 5^d%
eVcUR^$ ]Vd Z_decf^V_ed p UZda`dZeZ`_ d`_e ]Vd Z_decf^V_ed T`^^f_RfeRZcVd
ecRUZeZ`__V]d dfdTVaeZS]Vd UÜ Rg`Zc f_ VWWVe UZcVTe& 7Vd ]Z^ZeReZ`_d d`_e e`feV%
W`Zd R^s_RXVRS]Vd& H`fe UÜ RS`cU$ ]R 7`fc V]]V%^u^V aVfe Z_eVcgV_Zc Ve a`fc%
cRZe aRc ViV^a]V Z_eVcacseVc UV ^R_ZtcV aRceZTf]ZtcV^V_e cVdecZTeZgV ]R ]Z^Z%
eReZ`_ ^RescZV]]V Raa`cesV aRc ]V ecRZes p dR T`^aseV_TV a`fc TV bfZ Vde UVd
^VdfcVd gZdR_e p ]R dfaacVddZ`_ UVd T`_ecw]Vd UVd aVcd`__Vd Rfi Wc`_eZtcVd
Z_escZVfcVd ]`cdbfÜ V]]Vd e`fTYV_e Rf ^RZ_eZV_ UV ]Ü`cUcV afS]ZT Ve p ]R dRfgV%
XRcUV UV ]R dsTfcZes Z_escZVfcV& 9_dfZeV$ Z] WRfe d`f]ZX_Vc bfÜ Rf eVc^V UV ]R
ascZ`UV ecR_dZe`ZcV UV TZ_b R_d acsTZesV$ ]V ecRZes deZaf]V bfV ]V 7`_dVZ] acV_U
f_V UsTZdZ`_ V_ gfV UÜ RURaeVc ]Vd UZda`dZeZ`_d cV]ReZgVd Rfi T`^aseV_TVd UV
]R 7`fc UV [fdeZTV !),)"& GR_d bfÜZ] d`Ze aVc^Zd UV aRcZVc dfc ]Ü RgV_Zc$ TV
a`fccRZe uecV ]Ü`TTRdZ`_ a`fc ]V 7`_dVZ] UV cV^sUZVc p TVceRZ_Vd UVd ]Z^ZeR%
eZ`_d acsTZesVd&

6& É 3C RGRPC <1 BS :#;#.#

7`_W`c^s^V_e Rfi UZda`dZeZ`_d Uf eZecV J = Uf H&I&9& eV] bfV ^`UZWZs aRc
5^deVcUR^$ ]V 7`_dVZ] Vde$ V_ acZ_TZaV$ eV_f UV T`_df]eVc ]V DRc]V^V_e Vfc`%
asV_ RgR_e UÜRU`aeVc UV _`fgVRfi Z_decf^V_ed !),*"&

Ef`ZbfÜZ] dÜ RXZddV UÜf_ TYR_XV^V_e aRc cRaa`ce p ARRdecZTYe$ Z] _V dÜ RXZe
bfV UÜf_V dZ^a]V `S]ZXReZ`_ UV T`_df]eReZ`_ Ve$ T`_ecRZcV^V_e Rf eZecV =J
WZXfcR_e UR_d ]V aZ]ZVc T`^^f_RfeRZcV$ ]V _`fgVRf ec`ZdZt^V aZ]ZVc$ bfZ
UV^VfcV p _VeeV acsU`^Z_R_TV Z_eVcX`fgV_V^V_eR]V$ _V acsg`Ze aRd ]R a`d%
dZSZ]Zes UV aRddVc Ractd TZ_b R_d p ]R ac`TsUfcV UV T` UsTZdZ`_ U`_e `_ R gf
bfÜ V]]V T`_WtcV f_ cw]V a]fd Z^a`ceR_e Rf DRc]V^V_e Vfc`asV_& 8V a]fd$
TVeeV `S]ZXReZ`_ UV T`_df]eReZ`_ p ]RbfV]]V Vde eV_f ]V 7`_dVZ] Vde U`fS]V%
^V_e ]Z^ZesV& 8 Üf_V aRce$ V]]V Vde ViT]fV a`fc ]Vd a`dZeZ`_d T`^^f_Vd !),+"&

8 Ü RfecV aRce$ ]V ecRZes UÜ5^deVcUR^ acsg`Ze bfV ]V DRc]V^V_e U`Ze cV_UcV
d`_ `aZ_Z`_ UR_d ]V Us]RZ WZis aRc ]V 7`_dVZ]$ seR_e V_eV_Uf bfV TV Us]RZ _V
a`fccR V_ RfTf_ TRd uecV Z_WscZVfc p ec`Zd ^`Zd& 9_ ]Ü RSdV_TV UÜf_V csRTeZ`_

!),(" D`fc ]V F`jRf^V%I_Z Ve ]Ü=c]R_UV$ g`j& ]Vd RceZT]Vd + Ve , Uf ac`e`T`]V dfc ]R a`dZeZ`_
Uf F`jRf^V%I_Z Ve UV ]Ü=c]R_UV3 g`j& RfddZ ]ÜRceZT]V . Uf ^u^V ac`e`T`]V a`fc ]Ü=c]R_UV f_ZbfV%
^V_e Ve$ a`fc ]V 8R_V^Rc\$ g`j& ]Vd RceZT]Vd - Ve / Uf ac`e`T`]V dfc ]R a`dZeZ`_ Uf 8R_V^Rc\&

!),)" 5ceZT]V ./$ {* GL DGLC Uf H&7&9&
!),*" J `j& RceZT]V +1$ { )Vc Uf ecRZes I&9&
!),+" J`j& RceZT]V +1$ { )Vc Uf ecRZes I&9&
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aRc]V^V_eRZcV UR_d TV ]Rad UV eV^ad$ ]V 7`_dVZ] a`fccR RXZc ]ZScV^V_e Ve
U`_T dV aRddVc UV ]Ü RgZd Uf DRc]V^V_e !),,"&

@R T`^aseV_TV UV acZ_TZaV UV ]R 7`fc UV [fdeZTV UVd 7`^^f_Rfesd Vfc`%
asV__Vd Vde Usd`c^RZd cVT`__fV UR_d ]V ec`ZdZt^V aZ]ZVc cs_`gs !),-"$ TV bfZ
T`_deZefV Rddfcs^V_e f_ ac`Xctd aRc cRaa`ce p ]R dZefReZ`_ R_escZVfcV& ARZd
]R T`^aseV_TV UV ]R 7`fc Vde d`f^ZdV p UV _`^ScVfdVd T`_UZeZ`_d !),."&

@V _`fgVRf ecRZes ]fZ cVT`__Rve f_V T`^aseV_TV a`fc deRefVc p eZecV acs%
[fUZTZV] dfc ]R gR]ZUZes `f ]ÜZ_eVcacseReZ`_ UVd UsTZdZ`_d%TRUcVd Ve UsTZdZ`_d$
dfc ]ÜZ_eVcacseReZ`_ UVd T`_gV_eZ`_d RZ_dZ bfV dfc ]R gR]ZUZes Ve ]ÜZ_eVcacseR%
eZ`_ UV ]Vfcd ^VdfcVd UÜ Raa]ZTReZ`_ !),/"& @R T`^aseV_TV acs[fUZTZV]]V RZ_dZ
cVT`__fV Vde ]Z^ZesV afZdbfÜ V]]V _V T`_TVc_V _f]]V^V_e ]Vd a`dZeZ`_d T`^ %
^f_Vd Ve bfV$ UR_d ]V TRd UVd T`_gV_eZ`_d$ V]]V aVc^VeecR f_ZbfV^V_e p ]R
7`fc UV dV ac`_`_TVc dfc ]Vfc Z_eVcacseReZ`_ Ve _`_ aRd dfc ]Vfc gR]ZUZes&
9]]V Vde$ V_ `fecV$ WRTf]eReZgV Ve p Xs`^secZV gRcZRS]V& 9_ VWWVe$ TYRbfV 9eRe
^V^ScV aVfe$ aRc f_V UsT]RcReZ`_ Raac`acZsV$ RTTVaeVc bfV e`feVd ]Vd [fcZ%
UZTeZ`_d _ReZ`_R]Vd `f dVf]V^V_e TV]]Vd UV UVc_ZVc cVdd`ce afZddV_e RUcVddVc
UVd bfVdeZ`_d acs[fUZTZV]]Vd !),0"&

@R UVfiZt^V T`^aseV_TV bfV ]V _`fgVRf eZecV 9- Uf ecRZes I&9& cVT`_%
_Rve p ]R 7`fc UV [fdeZTV Vde UV T`_ecw]Vc ]R ]sXR]Zes UVd UsTZdZ`_d%TRUcVd Ve
UVd UsTZdZ`_d ]`cdbfÜf_ cVT`fcd Vde W`c^s aRc f_ 9eRe ^V^ScV `f aRc ]R
7`^^ZddZ`_ a`fc Z_T`^aseV_TV$ gZ`]ReZ`_ UVd W`c^Vd dfSdeR_eZV]]Vd$ gZ`]R%
eZ`_ Uf ecRZes `f UV e`feV ctX]V cV]ReZgV p d`_ Raa]ZTReZ`_$ `f Use`fc_V^V_e
UV a`fg`Zc !),1"& CfecV ]V WRZe bfV dVf]V ]R ]sXR]Zes UVd UsTZdZ`_d Ve UsTZ%
dZ`_d%TRUcVd aVfe uecV ^ZdV V_ bfVdeZ`_ Ve _`_ TV]]V UVd RfecVd Z_decf^V_ed
RU`aesd UR_d ]V TRUcV Uf eZecV J=$ TVeeV cV^ZdV V_ TRfdV _V aVfe s^R_Vc bfV
UV ]R 7`^^ZddZ`_ `f UÜf_ 9eRe ^V^ScV$ p ]ÜViT]fdZ`_ UVd aVcd`__Vd aYjdZ%
bfVd `f ^`cR]Vd Ve UVd RfecVd Z_deZefeZ`_d UV ]ÜI_Z`_& @Vd aRceZTf]ZVcd _Ü`_e
Utd ]`cd aRd UÜ RTTtd UZcVTe p ]R 7`fc&

DRc RZ]]Vfcd$ ]Vd cVT`fcd V_ TRcV_TV Ve V_ ^R_bfV^V_e _V d`_e aRd acsgfd
UR_d ]V _`fgVRf eZecV J=& I_V RfecV T`^aseV_TV UV ]R 7`fc Vde _sR_^`Z_d
acsgfV bfZ a`fccRZe$ UR_d f_V TVceRZ_V ^VdfcV$ aR]]ZVc TVd ]RTf_Vd& 9]]V
aVfe$ V_ VWWVe$ deRefVc$ V_ TRd UÜsTYVT UÜf_ ctX]V^V_e Rf dVZ_ Uf 7`_dVZ]
UR_d ]Vd dZi ^`Zd$ dfc e`fe UZWWscV_U V_ecV 9eRed ^V^ScVd T`_TVc_R_e ]ÜZ_%
eVcacseReZ`_ `f ]Ü Raa]ZTReZ`_ UVd RTeVd RU`aesd UR_d ]V TRUcV Uf ec`ZdZt^V
aZ]ZVc& 9]]V aVfe sXR]V^V_e deRefVc dfc e`fe UZWWscV_U V_ecV 9eRed ^V^ScVd

!),," 5ceZT]V +1$ { ] TcUf ecRZes I&9& D`fc f_V TcZeZbfV UV TVeeV UZda`dZeZ`_$ g`j& ;& K 5 H G C B $
MN# AGR# a& ++-&
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G 7 < I H H 9 F $ ~ @V cw]V UV ]R 7`fc UV [fdeZTV UVd 7`^^f_Rfesd Vfc`asV__Vd UR_d ]ÜVdaRTV [fUZTZRZcV
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!),/" 5ceZT]V +-$ { ] c̀ Uf ecRZes I&9&
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!),1" 5ceZT]V +-$ { . Uf ecRZes I&9&
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Ve ]R 7`^^ZddZ`_ T`_TVc_R_e ]ÜZ_eVcacseReZ`_ `f ]Ü Raa]ZTReZ`_ UVd T`_gV_%
eZ`_d !)-("&

9_WZ_$ bfV] bfV d`Ze ]V ejaV UV cVT`fcd U`_e Z] dÜ RXZe$ ]R T`^aseV_TV UV
]R 7`fc Vde d`f^ZdV p f_V U`fS]V cVdecZTeZ`_ UÜ`cUcV ^RescZV]& 9]]V Vde
Z_T`^aseV_eV a`fc gscZWZVc ]R gR]ZUZes `f ]R ac`a`ceZ`__R]Zes UÜ`ascReZ`_d
^V_sVd aRc ]R a`]ZTV `f UÜ RfecVd dVcgZTVd csacVddZWd UR_d f_ 9eRe ^V^ScV
Ve a`fc deRefVc dfc ]ÜViVcTZTV UVd cVda`_dRSZ]Zesd bfZ Z_T`^SV_e Rfi 9eRed
^V^ScVd UR_d ]V ^RZ_eZV_ UV ]Ü`cUcV afS]ZT Ve ]R dRfgVXRcUV UV ]R dsTfcZes
Z_escZVfcV !)-)"&

@Vd Z^a`ceR_eVd cVdecZTeZ`_d bfÜ5^deVcUR^ Raa`ceV RZ_dZ p ]R T`^as%
eV_TV UV ]R 7`fc `_e ses [fXsVd cVXcVeeRS]Vd$ Ve TV UÜRfeR_e a]fd bfV
UV^VfcV UR_d ]V _`fgVRf ec`ZdZt^V aZ]ZVc ]R T``ascReZ`_ a`]ZTZtcV Ve [fUZ%
TZRZcV as_R]V bfZ T`_deZefV_e UVd ^ReZtcVd Viecu^V^V_e Us]ZTReVd a`fc ]Vd
Uc`Zed W`_UR^V_eRfi& 7VceRZ_d a`fccRZV_e uecV eV_esd$ T`^^V UÜ RfecVd ]Ü`_e
WRZe RgR_e Vfi RWZ_ UV _fR_TVc ]Vd TcZeZbfVd RUcVddsVd Rf UsWZTZe [fcZUZTeZ`_%
_V] Uf ec`ZdZt^V aZ]ZVc Uf ecRZes UV ARRdecZTYe$ UV dV W`_UVc dfc ]Ü RSdV_TV
UÜVWWVe UZcVTe cVT`__f aRc 5^deVcUR^ Rfi UsTZdZ`_d Ve UsTZdZ`_d%TRUcVd
a`fc d`feV_Zc bfV ]Vd cVdecZTeZ`_d Raa`cesVd p ]R T`^aseV_TV UV ]R 7`fc d`_e
dfdTVaeZS]Vd UÜuecV T`^aV_dsVd aRc ]R a`ddZSZ]Zes UÜZ_ec`UfZcV f_ cVT`fcd p
]ÜV_T`_ecV UVd ^VdfcVd _ReZ`_R]Vd UÜVisTfeZ`_ UV TVd Z_decf^V_ed& GÜZ] Vde
gcRZ bfÜ Rfi eVc^Vd Uf ecRZes UÜ 5^deVcUR^$ TVd UVfi _`fgVRfi Z_decf^V_ed
_Ü `_e aRd UÜVWWVe UZcVTe$ TVeeV RcXf^V_eReZ`_ _ÜVde aRd T`_gRZ_TR_eV& I_
T`_ecw]V Z_UZcVTe Uf cVdaVTe UVd Uc`Zed W`_UR^V_eRfi aRc ]V SZRZd UVd
^VdfcVd _ReZ`_R]Vd UÜVisTfeZ`_ aVfe$ V_ VWWVe$ dV csgs]Vc Z_dReZdWRZdR_e Rf
cVXRcU UVd ViZXV_TVd UÜf_ T`_ecw]V [fcZUZTeZ`__V] VWWVTeZW& 8 Ü RS`cU$ Z] _ÜVde
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