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RSRTUVRWUXYZ[UR\]V̂_U[̀abcd
[UReUcaf]bcURgRhaVhb̀UcUXV]Y
ij̀bkV_XcV[[blbRbX̀V]V[fZRmV[d
XaUR̀bhb][fXV]Y[blbRbnaUobcUd
[fZRfRaUocfXfZR̀VXVpRgRhab_TUXd
afcU]URcRq[XVa[VXVRf[rbaTUd
mfsRbRaUo]ft[uiRXcbatV_̂fiR̂b[d
ĵa_UivRwaV̀]UlU]b_YRhaf[ZXY
jtU_XfVRcRxRRS_Vab__fp_̂bTR̂b[d
ĵa_VR̀VX_̂blbRaf_j[̂URyzaU_bd
XURTfaURgR̂aU_bXUR̀f̂bpRhafabd
ù{RcRoU|fXjRkfcbX[blbRTfaUvRq
WUXYZ[UR\]V̂_U[̀abc[URcTV_XV
_bR_cbVpRjtV[fmVpRzaf_Xf[bp
w]sif[bpRaV}f]fRhbhabnbcUXYv
zb[̂ja_RU[fTUXftV_̂blbRafd
_j[̂URnu]RoUbt[uTvRzaf_Xf[U~
cuhb][fcRljU}YsRaf_j[b̂R_bnUd
f̂~RRbXhaUcf]URVlbRcR�b_̂cjvR\
b_V[YsR�caVTV[fRhab}]bR̀b_d
XUXbt[bRT[blb��RcRhbtXbcbTRZ|fd
V̂RWUXYZ[UR\]V̂_U[̀abc[U~R_bd
cVa}V[[bR[VRbkf̀UZ~Rbn[Uajd
kf]URhafl]U}V[fVRcR�b_̂cjR[U
XbakV_XcV[[bVR[UlaUk̀ V[fV
hbnV̀fXV]VpvRzaf_Xf[URoU[Z]U
�RTV_XbRcRcboaU_X[bpRlajhhVRbX
��R̀bR��R]VX�
�Rb̂XZnaZRcR���RoU]VR�XUablb
òU[fZReb_j̀Ua_XcV[[bpR�jTu
_b_XbZ]b_YR[UlaUk̀V[fVR]UjaVd
UXbcR̂b[̂ja_UvR�labT[jsRhb̀d
V̀ak̂jR̂b[̂ja_jRVkVlb̀[bRRb̂Ud
oucUsXRR̀VhjXUXuRraÛmff
y��q�\�R����q�{~RÛÙVTfd
f̂R�\�~Rij̀bk[f̂f~R̂f[baVkf_d
_�auRfRXV]VcV̀j|fVvRRRSR�XbT
lb̀jRRcR[�TRhaf[Z]fRjtU_XfVR����
jtU|fi_ZRij̀bkV_XcV[[uiR}̂b]
_bRc_ViRaVlfb[bcR�b__ffRfRfodoU
ajnVkUvR�safR[UocU]bR�KRhbnVd
f̀XV]VpRcRtVXua�iRcboaU_X[ui
[bTf[UmfZivRq~Rhb̀jTUXYRXb]Yd
b̂~R_aV̀fR[fiRgR_VTf̂]U__[fmU
zaf_Xf[URw]sif[URfoR̀U]�̂blb
_fnfa_̂blbR_V]U�
gRzbl̀URjtU_XcjV}YRcR̂ÛbTdXb
b̂[̂ja_V~RcXUp[VR[ÙVV}Y_Z
ibXYR[URTU]V[Ŷjs~R[bRhbnV̀j~
�RlbcbafXRWUXYZ[UR\]V̂_U[̀d
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abc[U~R�R[jRibXZRnuR[URhbb|afd
XV]Y[upRhafovRzaf_Xf[URcoZ]U
hafobcbVRTV_XbvR̈XbRhVacbVRV�
b̀_XfkV[fVRXÛblbRjabc[Z~RibXZ
c_Vl̀URb[URjtU_XcjVXRcR}̂b]Y[ui~
aUpb[[ui~Rbn]U_X[uiRcu_XUĉUiv
WÛUZRhbnV̀URgRTb|[upR_XfTj]

]̀ZR[V�~R̀]ZR̀U]Y[Vp}VlbRaUod
cfXfZRV�RXU]U[XU�
�ĵbcb̀_XcbRmV[XaURhb}]b
hbnV̀fXV]ZTR[Uc_XaVtj~R[Ud
}]f_YR_aV̀_XcUR[URnf]VXRfR[U
habkfcU[fVvR�V]VlUmfZRbXRSfd
ĵ]bcbRbXhaUcf]U_YRcR�b_̂cjv

gR�U_R[UlaUk̀U]RfocV_X[up
_bcaVTV[[upRij̀bk[f̂R�f̂U_
�Urab[bc~R�R_Rcb_XbalbTRaU_d
_̂UoucUVXRzaf_Xf[UvR�R�[Rhbd
Ùaf]R̂[fljR_RaVhab̀ĵmfZTf
_cbfiRaUnbX~Rb[fRj̀fcfXV]Y[uV�
SRmVaVTb[ffR[UlaUk̀V[fZRhafd
[fTU]fRjtU_XfVRjt�[upRfRXV]Vd
cV̀j|fpR�f̂b]UpR�abòbc~R̂fd
[baVkf__�aReVbalfpR©[lcU]Ỳd
ªf]ŶVcft~R̂bXbaupR_[Z]RyWa�i
Tj}̂ VX�abc{~Ry«o[f̂URoUT̂U
qr{~RRnu]fR̀VhjXUXu~RaUo[uV
hb]fXf̂fvRSR�b_̂cVRZRhVacup
aUo~R_Xb]fmURTV[ZRhbXaZ_]Uv
SaVTV[fR[URhablj]̂fRjR[U_Rnu]b
TU]b~R[bRc_�RkVRTuRhbnucU]fRc
eb_j̀Ua_XcV[[bpRWaVXYẐbc_̂bp
lU]VaVV~RZRjcf̀V]URhb]bX[URcVd
]f̂fiR̂]U__f̂bcv
zb[Vt[b~R̀]ZRs[bpRzaf_Xf[u
hbVò ÛRcR�b_̂cjRgR�XbRlaU[̀fd
bo[bVR_bnuXfVvRzRXbTjRkVRV�
_hb_bn[b_XfR̂Raf_bcU[fsRbmVd
[f]fR[URXÛbTRcu_b̂bTRjabc[Vv
«kVRKR]VXRb[URib̀fXR[URoU[ZXfZ
ij̀bkV_XcV[[blbRbX̀V]V[fZR̂
WUXYZ[VR\]V̂_U[̀abc[VvR�_XYRj
V̀cbt̂fRfR̀ajlfVRf[XVaV_u¬RXVd
UXa~R̀V̂jhUkvR�b_XbfXRzaf_Xf[U
cRUlfXnaflÙVRs[uiRf[_hV̂Xbabc
b̀abk[blbR̀cfkV[fZ~RR]snfXRf
jTVVXRtfXUXYR_XfifvR�b̀fXV]f~
b̀[b̂]U__[f̂f~R̀ajoYZ~Ro[Ûbd
TuVRgRc_VRbtV[YRaÙuRoURzaf_d
Xf[jRfRkV]UsXRVpR̀U]Y[Vp}fi
j_hVibcvRqRWUXYZ[VR\]V̂_U[̀abcd
[VRbtV[YRhafZX[b~RtXbRjR[V�RXUd
ÛZR_hb_bn[UZRcb_hfXU[[fmUv
�̀ [b̂ja_[f̂fdij̀bk[f̂fRXÛkV
hbòaUcf]fRV�RfRbtV[YRj̀fc]Zd
]f_Y~RtXbRaĵjRVpRhbkU]R_UTR�fd
Û_R�Urab[bcv
�bcuiRj_hVibcRcUT~R̀Vcj}̂f�
waV̂aU_[bVR[f̂bl̀UR[VRcup̀VX
foRTb̀u~RhaV̂aU_[uTRc_Vl̀U
nj̀jXRcb_if|UXY_Z�
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SRWsTV[fR_RUclj_XUR����
lb̀URaUnbXUVXRlajhhUR̀bnabd
cb]Y[uiRhbTb|[f̂bcRhVaVd
ÙtfRy� f̀RTV[Z{vRzÛR_bbnd
|UVXRb̀[URfoR[fi~R�cVX]U[U
SUkV[f[U~RoUR�XbRcaVTZR[Upd
V̀[bRb̂b]bR���RtV]bcV̂~RcRXbT
tf_]V~RRfRcRSf̂j]bc_̂bTRaUpd
b[VvR�VZXV]Y[b_XYRhbTb|[fd
b̂cRhVaV̀UtfR}fab̂bRb_cVd
|UVX_ZR��qRaVlfb[U¬Rq\
y�fnf[rbaTnsab{~Rf[XVa[VXd
lUoVXbpRyS_]jivaj{~RlUoVXUTf
yWsTV[_̂UZRbn]U_XYR_Vlb̀d
[Z{~Ry\aljTV[XuRfRrÛXuRc
»UhÙ[bpR�fnfaf{~RyWsTV[d
_̂fpR̂jaYVa{v
�R�RUhaV]ZR����Rlb̀UR̀bnd
abcb]Y[uVRhbTb|[f̂fRcV̀jX
haf�TRlaUk̀ U[~R̂bXbauT
[jk[URhbTb|YRcRhbf_̂VRab̀d
[uiRfRn]fôfi~RhbRÙaV_j¬Rlv
WsTV[Y~Rj]vRSU[mVXXf~R��c
hbTV|V[ffR�b]b̀ �k[blb
f[rbaTUmfb[[blbRmV[XaU�~
hbR_jnnbXUTR_R��v��R̀ b
��v��~RXV]Vrb[R¼d½�½d�K�d��d
¾�vRSRq[XVa[VXVRXsTV[_̂fp
hj[̂XRhVaV̀UtfRTbk[bR[Upd
XfRcR_bmfU]Y[bpR_VXfRySzb[d
XÛXV{¬RlajhhURy� f̀RTV[Z{~
hbf_̂R[URXVaafXbaffRWsTV[_d
b̂pRbn]U_Xf¬R¿ÀÀÁ¬ÂÂÃÄvÅÆÇÂ
È¿ÉÊÇËÌÍÎÀÍÏÇËÌvÐÏ
SRhj[̂XVRnj̀jXRaÙuRcb]b[d
X�aUT~RXVT~R̂XbRlbXbcRhbTbd
lUXYRcRhbf_̂VRab̀ _XcV[[fd
b̂cvR�vRSUkV[f[URbnaU|UVX
c[fTU[fVR[URXb~RtXbR̀bnabd
cb]Y[uVRhbTb|[f̂fRhVaVd
ÙtfRy� f̀RTV[Z{Rb̂UoucUd
sXR]snjsRhbTb|YRcRhbf_̂V
]s̀ VpRf_̂]stfXV]Y[bRnV_d
h]UX[bvR�naU|UpXV_Y~RcUT
lbXbcuRhbTbtYv
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gRSRmV]bTRhaV̀hafZXfVRhabd
b̀]kUVXRaUocfcUXY_ZvR�UR_Vd
lb̀[Z}[fpR̀V[YRabo[ft[upRXbd
cUabbnbabXRhab̀ ĵmffRjkV
haVcu_f]R���RT][vRajn]Vpv
«abcV[Y~R̂bXbaupRTuR_XUcf]f
]̀ZR_VnZR�Rlb̀UR[UoÙRgRhaVd
cu}UXYRtVXcVaXYRTf]]fUàU
abo[ft[blbRXbcUabbnbabXURgRhb
h]VtjR[UTRfRcR�XbTRlb̀jv
zb[Vt[b~RXZkV]bcUXbRaUnbd
XUXYR_Vlb̀[ZRcRau[bt[uiRj_]bd
cfZi~Rtjc_XcjVX_ZR[UhaZkV[fV
_R̀V[Vk[bpR[U]ft[b_XYs~
V_XYR_VaY�o[UZR̂b[̂jaV[mfZ~
[b~RXVTR[VRTV[VV~RTuRaUnbXUd
VTRfRaUnbXUVT~RcRhaf[mfhV~
[Vh]bibvR�VRXÛR̀Uc[bRbXd
âu]_ZRTUlUof[Ry�Ul[fX{R[Ud
habXfcRyeU_Xab[bTU{~R[b
[U}fRbhU_V[fZR[U_t�XRXblb~
tXbR�XbR_VaY�o[bRhbc]fZVXR[U
XbcUabbnbabXRcRyeU_Xab[bd
TV{~R[VRhb̀XcVàf]f_YvR×b]Yd
}bVR_hU_fnbRoUR�XbR̂b]]V̂Xfd
cj~R̂bXbaupRcbol]Uc]ZVXR�Ud
V̀k̀ UR�f̂b]UVc[URzba_ĵbd
cU~Rhab̀ UcmuRbX̀UsXRc_V
_f]uR[URaUocfXfVRhbXaVnfd
XV]Y_̂blbRbn|V_XcU~RfRcRXbT~
tXbRXbcUabbnbabXR̀Vp_Xcfd
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XV]Y[bR[VRjhU]~RV_XYRfiRblabTd
[UZRoU_]jlUv
qoR[bc}V_XcRTbljRbXTVXfXY
Xb~RtXbRTuRh]U[fajVTRbX̂auXY
oÛj_bt[jsRcRòU[ffRyeU_Xabd
[bTU{~RT[blfVRjkV~R[UcVa[bV~
oUTVXf]f~RRtXbRXUTRf̀jXRaUnbd
XuvR�Vlb̀[ZRRhab̀b]kUsXRaVd
Tb[X~Rj_XU[Uc]fcUsXRbnbaj̀bd
cU[fVvR�ÙVVT_Z~RtXbRcR_̂bd
abTRcaVTV[fRoÛj_bt[UZRoUd
aUnbXUVXR[URn]UlbRkfXV]Vp
aUpb[Uv
�_XYR_Vlb̀[ZRXÛkVR̀blbcbd
a�[[b_XYR_Rhb̀aZ̀tf̂bTRbRoUd
TV[VRòU[fZRTUlUof[URaUphb
cR_v�aTÛfvRR̈XbRnj̀VXR[bcbV~
f̂ahft[bVRòU[fV~R_XabfXYRnjd
V̀TRhb][b_XYsRoUR_t�XR]ft[ui
_aV̀_Xcv

�|�Rb̀[bRhafZX[bVR_bnud
XfVRgRhafbnaVXV[fVR_hVmfd
U]Y[blbRUcXbTbnf]ZR̀]ZRaUod
cboURi]VnURhbRXbalbcuTRXbtd
ÛTvR�uRc_Vl̀UR_XUcf]fR̀]Z
_VnZRmV]YRgR̂R��d��RtU_UT
b̀_XUc]ZXYRcRTUlUof[uR_cVd
kfp~RV|�RlbaZtfp~Ri]VnvRqRXVd
hVaYR[bcupRUcXbTbnf]YR_XUd
[VXRcR�XbTRibab}fT~RXÛR_̂Ud
oUXY~RhbTb|[f̂bTv
Wb~RtXbR̂U_UVX_ZRi]VnU~RaUo
jkRoUXab[j]fR�XjRXVTj¬RTuR_Vd
lb̀[ZRRcuhj_̂UVTRnb]VVR��
[UfTV[bcU[fpRi]VnUvR�UoaUd
nbXU[uRaVmVhXuRfRjkVRhabfod
cb̀ZXRaUnbX[f̂fRaUphbRXÛfV
cf̀uRR̂ÛRyìfXbc_̂fp{~Rywbd
]V__̂fp{~Ryzĵjajo[up{~RfR_bd
c_VTR[V̀Uc[bRb_cbf]fRyªTVd

]Vcbp{vR̈XbR[bcupR̀]ZR[U_Rcf̀~
aU[Y}VR[URiTV]sRoUcb̀f]f
b̀TU}[fpRi]Vn~RfRZR_UTRhbd
T[s~R̂ÛRTUXYR_XaZhU]URXÛbpv
qRcbXR_Vlb̀[ZR[URhaf]UĉUi
[U}fiRTUlUof[bcR�XbXRcf̀Ri]Vd
nURjkVRhbZcf]_Z~Rcf̂j]bctU[V
TbljXRVlbRhbhabnbcUXYRfRbmVd
[fXYvR�URhabXZkV[ffRaZ̀UR]VX
jR[U_Rnu]R_hÙRhbRhabfocb̀d
_XcjRi]VnU~RURcR_V[XZnaVR�Xblb
lb̀URTuRjkVRcu}]fR[URjabcV[Y
����dlb~Rf~R̀jTUs~R�XbXRhb̂UoUd
XV]YRV|�RjcV]ftfTvRwbRhabfod
cb̀_XcjR̂b[̀fXVa_̂fiRfRnj]btd
[uiRfòV]fpRbhVaVkUVTRhabd
}]blb̀[fpRjabcV[Yv
�VU]fojVX_ZRjR[U_RfRbn]U_Xd
[UZRÛmfZRRywb̂jhUVTRXsTV[d
_̂bV�{R�URhaf]UĉUiR̀b_XUXbtd
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[bRXbcUabcRTV_X[blbRhabfod
cb̀_XcU¬Rwu}Tf[_̂bp~R×babcd
_̂bp~RzU_̂Uaf[_̂bpRhXfmVrUnd
af̂~Rq}fT_̂blbRTZ_b̂bTnf[Ud
XU~Rh]VToUcb̀ URy©nf]Vpd
[up{~RTb]bt[uiRXbcUabcR[U}Vd
lbRaVlfb[UvR�_XYRcRhab̀UkV
hab̀ĵmfZRbn|V_XcV[[blbRhfd
XU[fZRgRhbaZ̀ ÛR¾óvRqRb̂b]b
XaVXfR_b_XUc]Zs|VpRRgR�XbRXbd
cUauRfTV[[bRXsTV[_̂fiRhabd
focb̀fXV]Vpv
ôV]fRfRoÙUtfR[URhVa_hV̂d
XfcjRgRR_biaU[fXYRhaV̀hafZXfV~
b[bR[URhabXZkV[ffRaZ̀UR]VX
Zc]ZVX_ZRrf[U[_bcbRj_Xbptfd
cuT~Rnj̀VTR_XUaUXY_Z~RtXbnu
b[bRb_XUcU]b_YRXÛfTRfR̀U]Yd
}VvRzb[Vt[b~R̂ÛRZRjkVRlbcbd
af]~Rhafib̀fX_ZR_]bk[b~RaU_d
XjXRXUafru~RfR[jk[bR�XbTj
XbkVR_bbXcVX_XcbcUXY~RXVRoÙUd
tf~Rf̀VfRfRh]U[u~R̂bXbauVRibd
XV]fRcbh]bXfXY~RXbkVRhafibd
f̀X_ZR̂baaV̂XfabcUXYvRWVTR[V
TV[VV~RhaV̀hafZXfVR_Vlb̀[Z
j_hV}[bRaUnbXUVXRfRb_XU�X_Z
b̀R_fiRhbaR_UTuTR̂ajh[uT
haV̀hafZXfVTRaUphbR[U}Vp
bn]U_XfvRqR�XbRaÙjVXv
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