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nohepq̀rseht
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SRsUb�S[_Q+]_SSR[][_kU[Q+aR+rS_]RQQ_Q+rUSUs[QUa_Q++i�+̀dd+R+�+g�m+a[UQYq+xjR+RSUc+_Pb[a_Q+a_+PUk]_+aR
aUa_Q+a_+���+aR+cUkR[SU+Ujb_cub[]U+r_S+rS_zSUcU+aRQRkT_sT[a_+rUSU+UQ+]_SSR[VWRQq+UQQ[c+]_c_+_+QRj
rUS�cRbS_q+b[TRSUc+xjR+QRS+SRT[Qb_Ql+�bjUscRkbRq+RQQRQ+SRsUb�S[_Q+RQbUb|Qb[]_Q+Q̂_+RvbSU|a_Q+a_
rS_zSUcU+��������+������������+�+��q+a_+�S[PjkUs+aR+�jQb[VUq+]jw_+U]RQQ_+\_[+a[Qr_k[P[s[�Ua_+U+b_a_Q+_Q
�Uz[QbSUa_Qq+]_k\_ScR+�[S]jsUS+���+kl+̀̀ q̀+aR+̀�+aR+UPS[s+aR+hdhdl+�syc+a[QQ_q+rUQQ_jfQR+U+Ua_bUS
]_c_+k_T_+rUS�cRbS_+}U+aUbU+aU+]_k]sjQ̂_+k̂_+QRzj[aU+aR+c_T[cRkb_+aR+wj[�+UQQ_][Ua_+iaRQrU]t_q
aR][Q̂_q+QRkbRkVUY~q+_PwRb[TUka_+T[UP[s[�US+U+]UrbUV̂_+a_Q+rS_]RQQ_Q+rUSUs[QUa_Q+bUcPyc+k_+�frS_]l+�
Ua_V̂_+aRQQR+k_T_+rUS�cRbS_+aR]_SSR+aU+kR]RQQ[aUaR+aR+QRS+]UrbUaU+U+aUbU+a_+R\Rb[T_+[kzSRQQ_+a_+\R[b_
Rc+zUP[kRbRq+jcU+TR�+xjRq+k̂_+SUS_q+tu+kR]RQQ[aUaR+aR+cjaUkVU+aU+QjU+Q[bjUV̂_+Ur�Q+U+]_k]sjQ̂_q+r_S
RvRcrs_q+aR+aRQrU]t_+rUSU+aR][Q̂_+iR+T[]RfTRSQUYq+_+xjR+U]UPUTU+UsbRSUka_+U+aUbU+aU+]_k]sjQ̂_+rUSU+U
�sb[cU+aUbU+SRz[QbSUaU+k_+zUP[kRbRl+pU+rSub[]Uq+k̂_+_PQbUkbR+_Q+cj[b_Q+U]RSb_Qq+U+jb[s[�UV̂_+aRQQR
rUS�cRbS_+U]UP_j+SRTRsUka_+rRxjRkUQ+[k]_kQ[Qb�k][UQl+ cU+aUQ+]UjQUQ+UrjSUaUQ+RQbu+kU+[k]_SSRbU
Us[cRkbUV̂_+a_+Q[QbRcU+rRs_+jQjuS[_+k_Q+rS_]RQQ_Q+\|Q[]_Q+R+k_Q+a[z[bUs[�Ua_Ql+�QQUQ+\UstUQq+b_aUT[Uq
QRŜ_+QUkUaUQ+{+cRa[aU+Rc+xjR+RQQRQ+rS_]RQQ_Q+\_SRc+[crjsQ[_kUa_Q+]_c+xjUsxjRS+c_T[cRkb_+aR
�Uz[QbSUa_l

+

¡¢£¤¥¦¦£¦+¥§+¤̈¢©ª¢«£+¦¥§+§£¬«§¥­©̈®̄£+°±+§̈ «¦+²¥+³́ +́¥+µ¶·+²«̈¦

+

­̧£+²̈+¹º©«§̈ +§£¬«§¥­©̈®̄£ »¥¢«¼«¤̈®̄£+³ »¥¢«¼«¤̈®̄£+½

hdd� ` d

hd̀g ` d

hd̀m ` d

hd̀� n d

hd̀o ` d

hd̀e gh d

hdhd hlm̀o g�e

hdh̀ d ndm

+
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PQRSTUURU+UTV+VRWXVTYZ[\]R+̂_+V[XU+̀T+abb+̀X[U cdeef ggh

PQRSTUURU+UTV+VRWXVTYZ[\]R+̂_+V[XU+̀T+ije+̀X[U hk g

lmUTQW[\nTUo

[p+qTQXrXS[\]R+ao+̀[̀RU+RmZX̀RU+TV+bksbiscbca+t̀RSuVTYZR+Yd+ehbcajkpd

mp+qTQXrXS[\]R+co+̀[̀RU+RmZX̀RU+TV+afsbescbca+t̀RSuVTYZR+Yd+eeiecjbpd

mdap++v[+WTQXrXS[\]R+cw+R+UXUZTV[+S[xZ[+[uZRV[ZXS[VTYZT+RU+xQRSTUURU+UTV+VRWXVTYZ[\]R+̂_+V[XU+̀T
abb+̀X[U+Y[+̀[Z[+̀[+TyZQ[\]Rw+Ru+UTz[w+[{uT|TU+TyXUZTYZTU+Y[+xQXVTXQ[+WTQXrXS[\]R+T+{uT+[XỲ[+Y]R
QTSTmTQ[V+XVxu|URw+[|}V+̀RU+QT~XUZQRU+YRWRUw+{uT+TYZQ[Q[V+�+TUZ[Z�UZXS[+TV+̀[Z[+xRUZTQXRQd+

mdcp+lU+xQRSTUURU+xR̀TV+UTQ+rX|ZQ[̀RU+xRQ+[YZX~uX̀[̀T+Y[+SR|uY[+�r[Xy[+̀T+̀X[U+UTV+VRWXVTYZ[\]R�+̀[
x|[YX|̂[+�yST|+Tw+̀TUU[+rRQV[w+R+r|uyR+xR̀T+UTQ+[̀VXYXUZQ[̀Rd

mdip+�T+ggh+xQRSTUURU+UTV+VRWXVTYZ[\]R+TV+S[QZ�QXR+̂_+V[XU+̀T+abb+̀X[Uw+ag+U]R+r�UXSRUd

Sp+�[̀RU+TyZQ[�̀RU+̀R+PQR~Q[V[+PR�TQ+��w+{uT+S[xZ[+[uZRV[ZXS[VTYZT+̀[̀RU+̀R+���+T+̀R+�sxQRSd

+

+

�+�����������+��+����������

+

���������+���� ¡���+¢£+¤¥¦�+§�+̈©©+§¦¥�+��¤+ª¥�«¥+¦§���

+

��§¦�¥§�� ¬��¦­¦�¥®̄�+̈ ¬��¦­¦�¥®̄�+°

PQRSTUURU+SRYS|uURU+SRV+Z[Qz[+X̀RUR+s+ZRZ[|X̀[̀T+TV
~[mXYTZT

gck fcg

PQRSTUURU+SRYS|uURU+̂_+V[XU+̀T+abb+̀X[U+SRV+Z[Qz[
X̀RUR

ike cae

PQRSTUURU+SRYS|uURU+̂_+V[XU+̀T+abb+̀X[U+SRV+Z[Qz[
X̀RUR+s+V[XU+̀T+fb+[YRU

ii cg

lmUTQW[\nTUo

[p+±+XVxRQZ[YZT+TrTZu[Q+[+QTWXU]R+xTQX�̀XS[+̀RU+xQRSTUURU+{uT+UT+TYSRYZQ[V+SRYS|uURU+̂_+V[XU+̀T+abb
X̀[U+SRV+[U+Z[Qz[U+̀T+X̀RURw+[+rXV+̀T+xQRVRWTQ+R+QTUxTSZXWR+[Ỳ[VTYZRd+�XZu[\nTU+xRYZu[XU+̀T+TQQR+̀T
UXUZTV[+̀TWTV+UTQ+QTxRQZ[̀RU+[R+�uxRQZTd

mp+�[̀RU+TyZQ[�̀RU+̀R+PQR~Q[V[+PR�TQ+��w+{uT+S[xZ[+[uZRV[ZXS[VTYZT+̀[̀RU+̀R+���+T+̀R+�sxQRSd

Sp+qTQXrXS[\]R+a+TV+bksbiscbca+t̀RSuVTYZR+Yd+ehbcaecpd

p̀+qTQXrXS[\]R+c+TV+afsbescbcad

d̀ap+v[+WTQXrXS[\]R+cw+R+UXUZTV[+S[xZ[+[uZRV[ZXS[VTYZT+RU+xQRSTUURU+SRYS|uURU+̂_+V[XU+̀T+abb+̀X[U+Y[
[̀Z[+̀[+TyZQ[\]Rd

d̀cp+lU+xQRSTUURU+SRYS|uURU+̂_+V[XU+̀T+abb+̀X[U+SRV+[U+Z[Qz[U+̀T+X̀RUR+TUZ]R+SRYZX̀RU+Y[+x|[YX|̂[+̀T
xQRSTUURU+SRYS|uURU+̂_+V[XU+̀T+abb+̀X[U+tSRVxQRW[YZT+Yd+eeieceipd+P[Q[+RmZTQ+[U+|XUZ[U+̀TUZT+XZTVw+}
xQTSXUR+QT[|X²[Q+[U+UT~uXYZTU+rX|ZQ[~TYU+Y[+QTrTQX̀[+x|[YX|̂[o

d̀cdap+v[+SR|uY[+³r|́xQXRQX̀[̀T́X̀RUR³w+UT|TSXRY[Q+³�³+s+x[Q[+WXUu[|X²[Q+RU+xQRSTUURU+{uT+xRUUuTV+Z[Qz[
T̀+X̀RUR+SRV+V[XU+̀T+jb+[YRUd
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OPQPQR+ST+UVWXYT+Z[W\]̂_V̂_OTÒ\_OVaV\bcZd++àẀU_VYT̂+ZeZ+f+]T̂T+g_aXTW_hT̂+Va+]̂VÙaaVa+iX̀+]VaaX̀j
kT̂lT+Ò+_OVaV+UVj+jT_a+Ò+bc+TYVaP

+

mnopqrror+rqs+sotusqvwxyzo+qs+pxnw{nuo+|}+sxur+~q+���+~uxr+pos+wxn�x+u~oro

+

�v~upx~on �qnu�upxyzo+� �qnu�upxyzo+�

�̂VÙaaVa+̀j+UT̂k�̂_V+UVj+kT̂lT+_OVaV+f+kVkTW_OTÒ
j̀+UT̂k�̂_V

�P��� �P���

�̂VÙaaVa+àj+jVg_j̀YkT��V+̀j+UT̂k�̂_V+��+jT_a
Ò+�cc+O_Ta+UVj+kT̂lT+_OVaV

�c� ���

�̂VÙaaVa+àj+jVg_j̀YkT��V+̀j+UT̂k�̂_V+��+jT_a
Ò+�cc+O_Ta+UVj+kT̂lT+_OVaV+f+jT_a+Ò+bc+TYVa

�� Q

��à̂gT��̀a�

TR+�+_j]V̂kTYk̀+̀[̀kXT̂+T+̂̀g_a�V+]̀ _̂�O_UT+OVa+]̂VÙaaVa+àj+jVg_j̀YkT��V+̀j+UT̂k�̂_V+��+jT_a+Ò
�cc+O_Ta+UVj+Ta+kT̂lTa+Ò+_OVaVd+T+[_j+Ò+]̂VjVg̀ +̂V+̂̀a]̀Uk_gV+TYOTj̀YkVP+e_kXT��̀a+]VYkXT_a+Ò+̀̂ V̂
Ò+a_ak̀jT+Òg̀j+à̂ +̂̀]V̂kTOVa+TV+eX]V̂k̀P

�R+�TOVa+̀�k̂T�OVa+OV+�̂V�̂TjT+�V�̀ +̂��d+iX̀+UT]kT+TXkVjTk_UTj̀Yk̀+OTOVa+OV+e� +̀+OV+¡f]̂VUP

UR+¢̀ _̂[_UT��V+�+̀j+c�fc�fQcQ�+£OVUXj̀YkV+YP+��cQ���RP

OR+¢̀ _̂[_UT��V+Q+̀j+�bfc�fQcQ�P

OP�R+ST+g̀ _̂[_UT��V+Qd+V+a_ak̀jT+UT]kT+TXkVjTk_UTj̀Yk̀+Va+]̂VÙaaVa+àj+jVg_j̀YkT��V+̀j+UT̂k�̂_V+��
jT_a+Ò+�cc+O_Ta+YT+OTkT+OT+̀�k̂T��VP

OPQR+�a+]̂VÙaaVa+àj+jVg_j̀YkT��V+̀j+UT̂k�̂_V+��+jT_a+Ò+�cc+O_Ta+UVj+Ta+kT̂lTa+Ò+_OVaV+̀ak�V
UVYk_OVa+YT+]WTY_W�T+Ò+]̂VÙaaVa+àj+jVg_j̀YkT��V+̀j+UT̂k�̂_V+��+jT_a+Ò+�cc+O_Ta+£UVj]̂VgTYk̀+YP
����Q�cRP+�T̂T+V�k̀̂+T+W_akT+Òak̀+_k̀jd+¤+]̂̀ U_aV+̂̀TW_hT̂+Ta+à�X_Yk̀a+[_Wk̂T�̀Ya+YT+̂̀[̀̂_OT+]WTY_W�T�

OPQP�R+ST+UVWXYT+Z[W\]̂_V̂_OTÒ\_OVaVZd+àẀU_VYT̂+ZeZ+f+]T̂T+g_aXTW_hT̂+Va+]̂VÙaaVa+iX̀+]VaaX̀j+kT̂lT
Ò+_OVaV+UVj+jT_a+Ò+�c+TYVaP

OPQPQR+ST+UVWXYT+Z[W\]̂_V̂_OTÒ\_OVaV\bcZd+àẀU_VYT̂+ZeZ+f+]T̂T+g_aXTW_hT̂+Va+]̂VÙaaVa+iX̀+]VaaX̀j
kT̂lT+Ò+_OVaV+UVj+jT_a+Ò+bc+TYVaP

+

+

¥+m¦§̈ ©§ª�«¬

+

­xv~x~or+qs+pxn®x

+

�v~upx~on �qnu�upxyzo+� �qnu�upxyzo+�

¯TYOTOVa+̀j+UT̂�T+UVj+V[_U_T_a+Ò+lXak_�T+��+jT_a+Ò
�c+O_TaP

��� ���

��à̂gT��̀a�

TR+�Y[V̂jT��̀a+V�k_OTa+j̀O_TYk̀+UVYaXWkT+TV+¡f]̂VUP

�R+¢̀ _̂[_UT��V+��+OTOVa+V�k_OVa+̀j+c�fc�fQcQ�+£OVUXj̀YkVa+YP+��cQ���+̀+YP+��cQ�b�RP
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PQ+RSTUVUPWXYZ+[\+]W]Ẑ+Z_̀U]Ẑ+Sa+bcdefd[e[b+g]ZPhaSìẐ+ij+ffkf[lm+S+ij+ffkf[nnQj

PjbQ+oŜ̀WPWd̂S+phSq+phWìZ+WẐ+aWi]W]Ẑ+Sa+PWTrW+PZa+sVUPUWt+]S+uĥÙXW+vw+aWÛ+]S+ke+g̀TUìWQ+]UŴq
]SxSa+̂ST+Z_̂STxW]Ŵ+Ŵ+]ÛyẐUXzŜ+]Z+WT̀j+l{+]W+|ŜZthXYZ+}Zi~hìW+���}�u+ij+bb+]S+[n+]S+W_TUt+]S
[e[bq+W+|ŜZthXYZ+}Zi~hìW+���}�u+ij+bn+]S+[l+]S+~hivZ+]S+[e[e+S+Ŵ+}UTPhtWTŜ+}�u+ij+ll�[e[eq+ij
nl�[e[eq+ij+[[[�[e[e+S+ij+[lf�[e[eq+Ŵ+phWÛ+]YZ+]UTS̀TU�Ŝ+yWTW+Z+PhayTUaSìZ+]Ẑ+aWi]W]Ẑj+�a
TW�YZ+]Ŵ+]S̀STaUiWXzŜ+yTŜSìŜ+iẐ+TSVSTU]Ẑ+iZTaẀUxẐq+Z+yTŜSìS+TStẀ�TUZ+̀Sa+PWTẁST+WySiŴ
UiVZTaẀUxZj

Pj[Q+�WTW+WVSTUXYZ+]Ẑ+aWi]W]Ẑ+Sa+PWTrW+PZa+ZVUPUWÛ+]S+~ĥÙXW+vw+aWÛ+]S+ke+]UŴq+phS+VZTWa
SaÙU]Ẑ+iZ+��uq+Sa+TW�YZ+]W+aUrTWXYZ+]Ẑ+yTZPŜ̂ Ẑ+]Z+��u+yWTW+Z+̂Û̀SaW+�dyTZPq+VZU+h̀UtU�W]Z+Z
VUt̀TZ+}ZìS�]Z+]Z+�Sa_TS̀Sq+S+PWỳhTW]Ẑ+Ẑ+yTZPŜ̂ Ẑ+phS+PZìUivWa+aWi]W]Ẑ+PZa+W+̂ÙhWXYZ
��rj+}hayTUaSìZ+yStZ+sVUPUWt�j

+

+

��+�����������+������

ŝ+ÙSî+phS+̂SrhSa+]SxSTYZ+̂ST+Z_̂STxW]Ẑ+iZ+TSrhtWT+Wi]WaSìZ+]Ẑ+̀TW_WtvẐq+]S+aZ]Z+phS+iYZ+vw
iSPŜ̂U]W]S+]S+yTŜ̀WT+UiVZTaWXzŜj+oŜ̀WPWd̂S+phS+Ŵ+ZTUSìWXzŜ+W_WU�Z+W_TWirSa+̀Z]Ŵ+Ŵ+PZayS̀�iPUŴ
S+]SxSa+̂ST+PZîU]STW]Ŵ+̂Z_+Z+yTÛaW+]W+PZayS̀�iPUW+]W+hiU]W]Sj

���+�����+� +¡�¢£

¤iVZTaWXzŜ+ Ẑ_TS+Ŵ+aS̀Ŵ+SiPZìTWad̂S+]ÛyZi¥xSÛ+iZ+tUi¦+gv̀̀y\��§§§jPi~j~ĥj_T�rŜ̀WZdSd
ytWiS~WaSìZ�aS̀ŴQj

����+�+̈+~htrWT+phWìU]W]S+aWUZT+]S+yTZPŜ̂ Ẑ+]S+PZivSPUaSìZ+]Z+phS+Ẑ+]Û̀TU_h¥]Ẑ+iZ+WiZ+PZTTSìSq
S�Pth¥]Ẑ+Ẑ+̂ĥySîẐ+S+̂Z_TŜ̀W]Ẑ+iZ+WiZ+PZTTSìS©

����+ª+«+U]SìUVUPWT+S+~htrWT+Ẁ¬+kbdb[d[e[bq+yStZ+aSiẐq+ce­+]Ẑ+yTZPŜ̂ Ẑ+]Û̀TU_h¥]Ẑ+Ẁ¬+kb�b[�[ebn
iZ+b{+rTWhq+ce­+]Ẑ+yTZPŜ̂ Ẑ+]Û̀TU_h¥]Ẑ+Ẁ¬+kb�b[�[ebc+iZ+[{+rTWhq+S+me­+]Ẑ+yTZPŜ̂ Ẑ+]Û̀TU_h¥]Ẑ
Ẁ¬+kb�b[�[ebc+iẐ+uhU�W]Ẑ+�̂ySPUWÛ+S+®hTaŴ+|SPhT̂WÛ©

����+̄+«+U]SìUVUPWT+S+~htrWT+Ẁ¬+kbdb[d[e[bq+ne­+]Ŵ+WXzŜ+]S+UayTZ_U]W]S+W]aUiÛ̀TẀUxW+S+]Ŵ+WXzŜ
ySiWÛ+TStWPUZiW]Ŵ+W+PTUaŜ+PZìTW+W+�]aUiÛ̀TWXYZ+��_tUPWq+]Û̀TU_h¥]Ŵ+Ẁ¬+kb�b[�[ebnq+Sa+ŜySPUWt+W
PZTThyXYZ+ẀUxW+S+yŴ̂UxWq+ySPhtẀZ+Sa+rSTWt+S+PZiPĥ ŶZ©

����+°+̈+U]SìUVUPWT+S+~htrWT+Ẁ¬+kbdb[d[e[bq+le­+]Ŵ+WXzŜ+PZtS̀UxŴ+]Û̀TU_h¥]Ŵ+Ẁ¬+kb�b[�[ebn+iZ+b{
rTWh©

����+±+d+¤]SìUVUPWT+S+~htrWTq+Ẁ¬+kb�b[�[e[bq+fe­+]Ẑ+PŴẐ+]S+VSaUiUP¥]UZ+]Û̀TU_h¥]Ẑ+Ẁ¬+kb�b[�[ebm+S
fe­+]Ẑ+PŴẐ+]S+xUZt�iPUW+]Za¬̂̀UPW+S+VWaUtUWT+PZìTW+W+ahtvST+]Û̀TU_h¥]Ẑ+Ẁ¬+kb�b[�[ebmj

��ª+�²���³��+� +¡�¢

�+hiU]W]S+]SxS+PZîht̀WT+Z+aWihWt+]Z+ĥhwTUZq+]ÛyZi¥xSt+Sa+gv̀̀ŷ\��§§§j̀~̂Pj~ĥj_T�§S_�PZTTSrS]ZTUWd
rSTWtd]Wd~ĥÙPW�̂Û̀SaŴdPi~Q+W+VUa+]S+Z_̀ST+Ŵ+ZTUSìWXzŜ+yST̀UiSìŜ+WẐ+̂Û̀SaŴ+]Z+}́ uj

��ª��+�²���³�+��µ² ¶�·+��+̧�¶�+�¹º��¶�²� �+»+��̧ �

¼+haW+VSTTWaSìW+StS̀T½iUPW+phS+PZîZtU]Wq+Sa+ha+�iUPZ+_WiPZ+]S+]W]Ẑq+Ŵ+UiVZTaWXzŜ+̂Z_TS+Ẑ+_Sî
WyTSSi]U]Ẑ+Sa+yTZPS]UaSìẐ+PTUaUiWÛ+S+TStẀUxẐ+¾+UiV¿iPUW+S+~hxSìh]Sj+ŝ+_Sî+]SxSa+̂ST+PW]Ŵ̀TW]Ẑ
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