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�HI JKLMKLNMJO PQRS TQU VI WXYZ[V\]R WUVR^_

`YS^IVR Z]XVRS]aL bcd e_Ua VRZ]f_II]R

UQg[a]a] PQg[ I]QR hXQgf IQa iQ]X j_PaVXZQ]k

lQ]m] YRS WU]YS] VY\ SQ] P_RR]Rm]PaUV[Xa]k NM

fI ]Ra\]URa] TYRS]UPg[nR] oaVSa pVZU]m q

I]QR] P_ P][U Z]XQ]ma] r]mYUaPPaVSak PVR\a

YIVUIa YRS Z]Pg[sata i_R S]R h]UZ]R

�u]Si]SRQgV boX^]I]dvL

�wP TVU I]QR ]UPa]U HY\]Ra[VXa QR pVZU]mL Hm]U ]QRZ]PaQIIa SYUg[ SQ] uQaVUm]Qa QR S]U HUm]QaPZUYxx]

pVZU]m VR S]U yKl YRS i_XX]U z_U\U]YS] VY\ YRP]U] {VUaR]Uk IQa S]R]R TQU m]Q S]R HYPaVYPg[aU]\\]R QR

WUVRf\YUa QRa]U]PPVRa] YRS Pg[nR] h]Z]ZRYRZ]R i]UmQRS]Rk fVI Qg[ VI Hm]RS S]P JKLMKL VY\ S]I

R]Y]R WXYZ[V\]R pVZU]m VRL |g[ TVU m]]QRSUYgfa i_R S]I I_S]UR]R r]m}YS] YRS S]U ~]XX]R\_UI

S]P eVg[]Pk IQa S]I SQ] HUg[Qa]fa]R SVP I_S]UR] r]m}YS] QR SQ] �YXQPP] S]U YIXQ]Z]RS]R h]UZ]

]QRZ]\sZa [Vaa]RL �]ata QR S]U eYRf]X[]Qa TYUS]R SQ] eVg[\X}g[]R i_R YRa]R VRZ]PaUV[Xa YRS

Pg[QII]Ua]R T]Uai_XX QI lQg[aLv
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�eQ] yKH m]\QRS]a PQg[ QR ]QR]I r]m}YS] VYP S]R J¯°M]Uq�V[U]R YRS TVU ]QRIVX P][U Pg[nRL rYa]k

fXVU]k aUVRPxVU]Ra] HUg[Qa]faYU IQa iQ]X]R W]RPa]URk WU]QaU]xx]R YRS ZX}P]UR]R WXYUasU]R XVPP]R

]Uf]RR]Rk SVPP SQ] HUg[Qa]fa]R S]R HRPxUYg[ [Vaa]Rk SVP r]m}YS] RVg[ VY±]R QR SQ] yIZ]mYRZ

[QR]QR tY n\\R]RL ~QU f]RR]R VYg[ VYP WUVRf\YUa SVP {U_mX]Ik SVPP I_S]UR] r]m}YS] RQg[a ZYa

Z]x\X]Za T]US]Rk P_ SVPP Q[U] QRR]U] og[nR[]Qa RQg[a tYU r]XaYRZ f_IIaL wP aU]Qma IQU SQ] `U}R]R QR

HYZ]Rk T]RR Qg[ P][]k TQ] SQ] VY\T]RSQZ] jVaYUPa]QR\VPPVS] S]P r]m}YS]P S]U yKH

[]UYRa]UZ]f_II]R QPaL ~]RR ]P RVg[ IQU ZQRZ] TsUS] SVP r]m}YS] YRa]U e]RfIVXPg[Yat Z]Pa]XXa

YRS Pg[R]XXPa]RP U]PaVYUQ]UaLv
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�|I u}Ut NMJ² SYU\a] bLLLd Qg[ VR ]QR]I SU]QTng[QZ]R HYPaVYPg[ tTQPg[]R S]R z_X_Ra}U]R yKl ³

WUVRf\YUa YRS yKl bo`ped q pVZU]m a]QXR][I]RL eQ]P] p]Qa [Va YRi]UZ]PPXQg[ Pg[nR] oxYU]R

[QRa]UXVPP]RL WsU IQg[ TVU ]P P][U m]T]Z]RS SQ] z_X_Ra}U] YRS SVP {]UP_RVX S]U yKl bo`ped pVZU]m
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iQ]U XVRZ] �V[U] RVg[ S]I X]ata]R ~Q]S]UP][]R QR SQ] HUI] Pg[XQ]±]R tY fnRR]RL wP \s[Xa] PQg[

f]QR]PT]ZP VRk VXP T}U]R P]Qa S]I X]ata]R HY\]Ra[VXa P_ iQ]X] �V[U] i]UZVRZ]RL wQR] eVI] PVZa] tY

IQU´ v~]RR IVR ^]IVRS]R IQa lQ]m] QRP µ]Ut VY\Z]R_II]R [Vak SVRR i]UZQPPa IVR Q[R RQ]IVXP q

VYg[ RVg[ XVRZ]U p]Qa RQg[a q SQ] r]\s[X] mX]Qm]RvL og[nRk SVPP SQ]P] aQ]\] z]UmYRS]R[]Qa aU_at JLMMM

fI wRa\]URYRZ Z]mXQ]m]R QPaLv
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�e]U z_UaUVZ �~_Xf]RmQXS]Uk ~_Xf]R QR S]U uVX]U]Qv i_R WUVY z_PTQRf]X QI z_UaUVZPPVVX �`UmQRV pUR_

uYSU_PaQv [Va YRP]U] h]Z]ZRYRZ fYXaYU]XX P][U m]U]Qg[]Ua YRS YRi]UZ]PPXQg[ Z]IVg[aL h]]QRSUYgfa

[Vm]R YRP SQ] uVX]U]Q]R tY SQ]P]I `[]IVk i_I ¶L �V[U[YRS]Ua mQP QR SQ] []YaQZ] p]Qak IQa Q[U]R

Z]P]XXPg[V\aXQg[]R oaUYfaYU]Rk HRPQg[a]R YRS oaQXmVYa]RL ~QU m]fVI]R tYP}atXQg[ R_g[ ]QR]

Pg[UQ\aXQg[]k P][U VYPPVZ]fU}\aQZ] ²qP]QaQZ] pYPVII]R\VPPYRZk T]Xg[] YRP]U] j]YZQ]US] Z]T]gfa [Vak

YRP T]Qa]U[QR aQ]\]UZ][]RS IQa S]I `[]IV tY m]\VPP]RLv
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�jYR Ing[a] Qg[ R_g[ fYUt i_R S]R

h]Z]ZRYRZ]R IQa u]RPg[]R i_R S]U yKH

]Ut}[X]Rk i_R S]R _\\]R]R r]PxU}g[]R sm]U

SQ] P_tQVX] lVZ] S]U pVZU]m]Uk sm]U SQ] ]RZ]

z]UmQRSYRZ tTQPg[]R S]U fVa[_XQPg[]R �QUg[]

YRS S]U I_I]RaVR]R U]g[aPx_xYXQPaQPg[]R

¸]ZQ]UYRZ QR �U_VaQ]R YRS Q[U]I ¸]\]U]RSYIk

QR S]I NMJ¶ m]Pg[X_PP]R TYUS]k SVPP RYU SQ]

w[] tTQPg[]R uVRR YRS WUVY SYUg[ SQ]

z]U\VPPYRZ Z]Pg[sata T]US]R P_XXk sm]U

jVaYUt]UPanUYRZ YRS �XQIVTVRS]XLv
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�~QU PQRS T}[U]RS YRP]U]P HY\]Ra[VXa]P IQa P_ iQ]X]R TYRS]UmVU]Rk P][U VRZ]R][I]R YRS IQU

TQg[aQZ]R u]RPg[]R QR �_RaVfa Z]f_II]R YRS [Vaa]R r]X]Z]R[]Qak YRP sm]U P_ iQ]X] `[]I]R

VYPtYaVYPg[]RL jVI]RaXQg[ fVRR Qg[ PQ] X]QS]U VR SQ]P]U oa]XX] ZVU RQg[a VXX] m]R]RR]Rk Vm]U Qg[ mQR \sU

^]S] ]QRt]XR] SQ]P]U h]Z]ZRYRZ]R P][U SVRfmVULv
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�HI UYRS]R `QPg[ m]ZUs±a] YRP SQ] l]Qa]UQR S]U {¹yp ³ pVZU]mL eQ] z_UPa]XXYRZ S]U yKlºP ]U\_XZa]

SYUg[ SQ] l]Qa]UQRR]R �VPRV »YUQRk yKl bo`ped q �U_VaQ]Rk HXQ^VRV oVRa]^k yKl by`p¹d q oX_T]RQ]R YRS

oQXiQV eVm_q»UYtk yKl e]YaPg[XVRSL |I HRPg[XYPP ]U\_XZa] ]QR] QRa]U]PPVRa] z_UPa]XXYRZPUYRS] S]U

VRS]U]R `]QXR][I]RS]R S]P UYRS]R `QPg[]PL wQR W]URP][a]VI i_I fU_VaQPg[]R o]RS]U �µ¸` Jv TVU

VRT]P]RS YRS [Va ]QR]R fYUt]R h]QaUVZ sm]U SQ] h]Z]ZRYRZ \sU SQ] fU_VaQPg[] o]RSYRZ �KL

l]m]RPVXa]Uv VY\Z]t]Qg[R]aLv�
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�LLL ]P ZQma VYg[ ]QR [QPa_UQPg[]P p]RaUYI YRS ]QRt]XR] P][]RPTsUSQZ] r]m}YS]k SQ] YRP i_R ]QR]U

l][U]UQR S]U yKHk SQ] YRP VXP oaVSa\s[U]UQR m]ZX]Qa]a]k Z]t]QZa TYUS]L uQg[ QRa]U]PPQ]Ua m]Q VXX]R

oa}Sa]Rk QR SQ] Qg[ f_II]k Vm]U VYg[ SQ] VXXa}ZXQg[] o]Qa]L ~Q] X]m]R SQ] h]T_[R]U¾ ~Q] PQRS SQ]

~_[Ri]U[}XaRQPP] S]U R_UIVX]R oaVSam]inXf]UYRZ¾ ~_ X]m]R SQ] uQRS]U[]Qa]Rk SQ] ^sSQPg[] YRS SQ]

IYPXQIQPg[] h]inXf]UYRZ¾ eYUg[ lQSQ^Vk SQ] IQg[ �]¿fXYPQiv SYUg[ pVZU]m SYUg[ SQ] oaVSa \s[Uak X]UR]

Qg[ R_g[ ]QR] u]RZ] sm]U S]R oaVSaZUYRSUQPP f]RR]RL yRS VXP ]P U]ZR]ak IVg[]R TQU ]QR]R XVRZ]R
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h]PYg[ QI uYP]YI \sU u_S]UR] �YRPaL wP QPa P_ m]ZXsgf]RS Pg[nRk tY ]U\V[U]Rk SVPP TQU }[RXQg[]

r]SVRf]R tY S]R RQg[a QII]U P_\_Ua i]UPa}RSXQg[]R hQXS]UR [Vm]Rk _mT_[X TQU VYP i]UPg[Q]S]R]R

l}RS]UR PaVII]RL lVRZ] m]aUVg[a]R TQU ]QR] ¸VYIQRPaVXXVaQ_R i_R ]QR]I �sRPaX]U VYP pVZU]mk S]U QR

S]R J¯¶M]U �V[U]R VXP rVPaVUm]Qa]U RVg[ WUVRf\YUa fVI YRS Px}a]U VXP �VUQfVaYUQPa \sU I][U]U]

p]QaYRZ]R VUm]Qa]a]L Hm]U T]Xg[] e]IsaQZYRZ]R ]U ]UX]m]R IYPPa]k m]i_U ]U sm]U[VYxa ]QR] HUm]Qa

\VRSk TVU P][U ]QRSUYgfPi_XXLv

�LL TQU [Vaa]R RYU T]RQZ p]Qak \sU oxVtQ]UZ}RZ] QR S]U oaVSaL o_ SVPP Qg[ ]UPaIVX I]QR] {U_mX]I] [Vaa]k

]QR T]RQZ i_R S]U Px]tQ]XX]R HaI_Px[}U]k i_I �o_YRS _\ pVZU]mv VY\tY\VRZ]RL HI u_UZ]R S]P

SUQaa]R `VZ]P QPa ]P IQU SVRR S_g[ Z]XYRZ]R YRS Qg[ mQR i_U ¯´MM y[U I_UZ]RP i_I µ_a]X

VY\Z]mU_g[]R YRS [Vm] IQU ]QR]R ~]Z Z]PYg[ak YI tY WY± tYU yKH VI VRS]U]R wRS] S]U |RR]RPaVSa

tY Z]XVRZ]RL HY\ I]QR]I ~]Z PV[ Qg[ SVRR ^YRZ] usaa]Uk Vm]U VYg[ z}a]Uk SQ] QR wQX] YRS Pg[_R QR

HUm]QaPfX]QSYRZ Q[U] �QRS]U QR SQ] �|`H mUVg[a]RL |R S]R oaUV±]R SY\a]a] ]P sm]UVXX RVg[ X]gf]U]I

hVgfT]Uf YRS Qg[ f_RRa] RQg[a TQ]S]UPa][]RL wQR Pg[nR]P »V\À VI m_aVRQPg[]R rVUa]Rk QR S]I iQ]X]

^sRZ]U] l]Ya] PV±]Rk X_gfa] IQg[ tY ]QR]I »VxxYggQR_L HY\Z]VUm]Qa]a] unm]X VYP S]R J¯°M]U �V[U]R
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IQa »_gfaVQXP]PP]XR YRS jQ]U]RaQPg[]R m]PaQIIa]R SQ] wQRUQg[aYRZL HY\ SQ] ~}RS] TVU]R fYRPai_XX]

W_a_P i_R {\XVRt]R xU_^QtQ]UaL uVR f_RRa] PQg[ VYP ]QR]I eQVfVPa]R SQ] Z]TsRPg[a]R u_aQi]

VYPPYg[]R YRS P]Xm]U VR S]U ~VRSS]f_UVaQ_R IQaTQUf]RL��
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�HUg[Qa]fa_RQPg[ ]QRSUYgfPi_XX VYP S]U p]Qa S]U \Us[]R J¯ÃM]U �V[U]k SL[L TQ]S]U iQ]X rXVPk jVaYUPa]QR

YRS VYPZ]PaVaa]a IQa ]QR]U []Ui_UUVZ]RS]R HfYPaQfk QPa VYg[ SQ] �_Rt]Ua[VXX] i_R pVZU]mk QR S]U \VPa

^]S]R Hm]RS �_Rt]Ua] YRS z]UVRPaVXaYRZ]R i_R ~]XaUVRZ xU}P]RaQ]Ua T]US]RL ~QU PV[]R ]QR �_Rt]Ua

S]U pVZU]m]U oQR\_RQf]U IQa ~]Uf]R i_R e]mYPPÄk hUQaa]Rk lQZ]aQ YRS {U_f_\Q]i i_R m]]QRSUYgf]RS]U

ÅYVXQa}aLv
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�e]U n\\]RaXQg[] jV[i]Uf][U QPa QR pVZU]m

x]U\]fa YRS ]RZ Z]aVfa]aL Æm]USQ]P

xU]QPZsRPaQZ YRS SQZQaVXQPQ]UaL eVP \Q]X IQU

ZX]Qg[ VI ]UPa]R Hm]RS VY\ YRS P_XXa] PQg[

VYg[ QR S]R R}g[Pa]R `VZ]R VXP T]Uai_XX]U

�_I\_Ua ]UT]QP]RL wP ZQma iQ]X] oaUV±]RmV[R]R

YRS IVR f_IIa i_R ^]S]U wgf] ZYa T]Qa]UL

eVP QPa TQg[aQZk S]RR SQ] oaVSa QPa IQa gVL

OMMLMMM wQRT_[R]UR RQg[a Z]UVS] fX]QRL wP ZQma

f]QR] yqhV[Rk Vm]U IVR [Va RQg[a S]R

wQRSUYgfk SVPP SQ] HYa_P SQ] oaVSa i]UPa_x\]RL

|I p]RaUYI ZQma ]P WY±Z}RZ]Ut_R]R _S]U

wQRmV[RPaUV±]Rk SYUg[ SQ] IVR Pg[X]RS]UR

fVRRk _[R] HRZPak sm]U\V[U]R tY T]US]R�

e]U ¸VSi]Uf][U QPa VXX]USQRZP RQg[a P][U

VYPZ]xU}ZaL wP ZQma T]RQZ ¸VST]Z]Ç QR

IVRg[]R oaUV±]R QPa SVP ¸VS\V[U]R VY\

r][T]Z]R ]UXVYmaL Hm]U SYUg[ S]R uVRZ]X VR

¸VST]Z]R YRS S]U ]RaPxU]g[]RS]R

h]Pg[QXS]UYRZ bYRS VYg[ VY\ZUYRS S]P RQg[a

QS]VX]R ~]aa]UPd f_RRa] Qg[ f]QR]P S]U

l]Q[UVSPÄPa]I] QR HRPxUYg[ R][I]RL

|I rUYRS] QPa SQ] oaVSa VXP WV[UUVSPaVSa ZYa Z]]QZR]ak S]RR PQ] QPa T]QaZ][]RS \XVg[ YRS XQ]Za TQUfXQg[

Pg[nR IQaa]X tTQPg[]R µsZ]XR YRS VI WY±] UQg[aQZ]U h]UZ]k T_ IVR QI~QRa]U VYg[ ofQ \V[U]R fVRRL

eQ] oVi] a]QXa SQ] oaVSa QR tT]Q ZU_±] `]QX]L eQ] ~Q]Z] S]U oaVSa XQ]Za VY\ S]I XQRf]R oVi]qy\]Uk Vm]U QR

S]U jVg[fUQ]ZPt]Qa ]RaTQgf]Xa]R PQg[ ZU_±\X}g[QZ] ~_[Rq YRS |RSYPaUQ]Z]mQ]a] VY\ S]U U]g[a]R

y\]UP]Qa] S]P WXYPP]PLv

�uQa uL YRS HL [Vm] Qg[ SVP rUVm i_R LlL VY\ S]I uQU_Z_^ WUQ]S[_\ m]PYg[aL l]QS]U TVU ]P IQU RQg[a

InZXQg[ tY Q[U]U h]]USQZYRZ RVg[ pVZU]m tY U]QP]R YRS ]P TVU IQU ]QR ZU_±]P h]SsU\RQP SQ]P] ][UXQg[]k

XQ]m]i_XX] YRS I]RPg[XQg[] eVI] RYR VY\ SQ]P]I ~]Z tY ][U]RL |g[ T]US] PQ] RQ] i]UZ]PP]R ³ PQ] [Va

IQa P_ iQ]X wRZVZ]I]Ra YRS lQ]m] SQ] r]Pg[][RQPP] UYRS YI SQ] yKl ³ pVZU]m \_a_ZUV\Q]UaL ¹\a [Vm]

Qg[ i_R Q[U S]R oVat �eQ] TV[U] og[nR[]Qa f_IIa VYP S]I |RR]U]R ]QR]P u]RPg[]Rv Z][nUaLv
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�wQR µQZ[XQZ[a TVU PQg[]U S]U h]PYg[ m]Q ]QR]U ^sRZ]U]R WVIQXQ]k SQ] i_U �V[U]R VYP eVXIVaQ]R RVg[

pVZU]m Z]t_Z]R QPa YRS VI oaVSaUVRS i_R pVZU]m QR TYRS]UmVU]U lVZ] QR S]R µsZ]XR ]QR µVYP

YIZ]mVYa [VaL e_Ua TYUS] S]U {VUaÄf]XX]U _UQZQRVXZ]aU]Y IQa ]g[a]R �VXfPa]QR]Rk VXa]R µ_XtInm]XR

YRS ]QR]I Z]IVY]Ua]R �VIQR QR ]QR] HUa og[]YR] i]UTVRS]XaL e_Ua [Vm]R TQU ]QR]R YRi]UZ]PPXQg[]R

Hm]RS IQa PYx]UqX]gf]U]I wPP]Rk r]PVRZ YRS `VRt i]UmUVg[aLv
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ÈÉÊË ÌÍÎÏÊËÐ ÑÒÓ ÏÐËÓÔ ÕÖÏÏ ÏÒÊË ÕÐÓ ×ØÎÙÖÚÙ ÈÛÓÍÊÚÐ ÕÐÏ ÜÒÏÏÐÎÏ ÝÎÕ ÕÐÓ ÞÓÐÝÎÕÏÊËÖßÙà áÖâÓÐã ä

åæÝãçæÖÎÖ è ÞÓÖÎÚßÝÓÙ ÌÐÒÙÐÓ ßÐÏÙÒâÙ ÝÎÕ âÐéßçÐâÙ ÌÒÓÕê ÉÎÙÐÓÎÖÙÒØÎÖçÐ ×ØÎÙÖÚÙÐ ëÌÒÏÊËÐÎ ÕÐÎ ìíåîÏ

ãÐÓÐÒÊËÐÓÎ ÝÎÏ ÖççÐ ÏÐËÓÔ âÐãÐÎ ÝÎÏ ïØÙÒðÖÙÒØÎÔ åÐãÐÎÕÒâÚÐÒÙ ÝÎÕ ÉÕÐÐÎê ñÒÐ ÏÊËÍÙëÐÎ ÝÎÕ

ÝÎÙÐÓÏÙÍÙëÐÎ ÕÒÐ ÉÎÙÐÓÐÏÏÐÎ ðØÎ òçÙÐÓÐÎ ïÐÎÏÊËÐÎÔ ÌØÑÒÙ ÖÝÊË æÍÎâÐÓÐÎ óÐÎÐÓÖÙÒØÎÐÎ âÐËØçßÐÎ

ÌÐÓÕÐÎ ÚÖÎÎêà�
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