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�{F{�{��[e�o\_hg��^_\c�	�d\����o\_hg�\_�o\_h=j\ct`abd`\a�`a�dZ[�]bamkbm[�\^�baa\dbd`\a�{
�{�P[¢k`_[c[adg�d\�dZ[�o_`d`am�\^�dZ[�b_d`j][�d[qdA
�{�{�Md�gZ\k]h�j\ag`gd�\^�dZ[�^\]]\o`am�g[jd`\ag�Z`mZ]`mZd[h�`a�g[c`=t\]hA����`ad_\hkjd`\a��d\n=

`jb]`de�\^�dZ[�n_\t][c������p\]kc[�bah�_[gk]dg�\^�dZ[�_[g[b_jZ��c[dZ\h\]\me�\^�dZ[�_[g[b_jZ�n[_=
^\_cbaj[��c[dZ\hg�bah�d[jZa`¢k[g�o`dZ�gn[j`^e`am�`a�dZ[�[ah�dZ[�bnn_\bjZ��=[g��\^�gdbd`gd`jb]
n_\j[gg`am�\^�dZ[�cbd[_`b]���	��_[gk]dg�bah�h`gjkgg`\ag��I��j\aj]kg`\ag�bah�\_�n_bjd`jb]�_[j\c=
c[ahbd`\ag��J��kg[h�]`d[_bdk_[��
�{�{�T]]�dZ[�h[a\dbd`\ag�\^�c[bgk_[g��nZeg`jb]�¢kbad`de�ka`dg�gZ\k]h�t[�n_[g[ad[h�bjj\_h`am

d\�dZ[�Mad[_abd`\ab]�Regd[c�\^�sa`dg��RM���d[_cg���bjj\_h`am�d\�dZ[�Mad[_abd`\ab]�Tabd\c`jb]
bah�Y`gd\]\m`jb]�V\c[aj]bdk_[��abc[g�\^�h`g[bg[g���bjj\_h`am�d\�dZ[�MXL=����abc[g�\^�nZb_cb=
j[kd`jb]�h_kmg��WR����bjj\_h`am�d\�dZ[�Rdbd[�SZb_cbj\n\[`b��wwM�{�NZ[�abc[g�\^�j\cnba`[g�bah
WR�gZ\k]h�t[�n_[g[ad[h�`a�dZ[�\_`m`ab]��o`dZ\kd�d_bag]bd`\a�{�Vbc`am�dZ[�WR�n_[^[_[aj[�gZ\k]h
t[�m`p[a�d\�dZ[�Mad[_abd`\ab]�V\an_\n_`[db_e�Vbc[��MVV���o_`d`am�`d�o`dZ�b�]\o[_jbg[�][dd[_{�
�{	{�Ma�[qn[_`c[adb]�^_bmc[adg�\^�dZ[�_[g[b_jZ�`d�gZ\k]h�t[�gdbd[h�bt\kd�dZ[�j\cn]`baj[�o`dZ

�NZ[�_k][g�\^�j\ahkjd`am�dZ[�o\_fg�kg`am�[qn[_`c[adb]�ba`cb]g��bnn_\p[h�te�dZ[�\_h[_�\^�dZ[
i\Y�\^�sf_b`a[��{I{�M^�dZ[_[�`g�b�h[gj_`nd`\a�\^�dZ[�[qn[_`c[adg�\a�Zkcba�t[`amg��`d�gZ\k]h�t[
gdbd[h�oZ[dZ[_�dZ[�c[dZ\h\]\me�\^�dZ[`_�j\ahkjd`\a�j\cn]`[h�o`dZ�dZ[�Y[]g`af`�L[j]b_bd`\a�\^
�HGJ�bah�`dg�_[p`g`\a�\^��H�	�bah�oZ[dZ[_�`d�`g�j\\_h`abd[h�o`dZ�dZ[�KdZ`jg�X\cc`dd[[���{J{
NZ[�d[qd�gZ\k]h�t[�n_`ad[h�\a�b�gdbahb_h�gZ[[d��^\_cbd�TI����q�HG�cc��`a�dZ[�i`j_\g\^d�x\_h
[h`d\_��`a�den[�N`c[g�V[o�P\cba�Xe_��g`�[��I���{F{�S_\p`h[h�dZ[�abc[�\^�dZ[�h`g[bg[��\_mba�\_
c[dZ\h�`g�t[`am�^_[¢k[ad]e�kg[h��b^d[_�`dg�`a`d`b]�kg[�`d�`g�n_bjd`jb]�d\�j_[bd[�ba�btt_[p`bd`\a
bah�^k_dZ[_�d\�o_`d[�`d�`a�dZ[�d[qd���{G{�L\�a\d�kg[�dZ[�^\_j[h�bah�cbakb]�o\_h�o_bnn`am{�Sbm[g
gZ\k]h�t[�akct[_[h{�P[^[_[aj[g�d\�dZ[�kg[h�]`d[_bdk_[�`a�dZ[�d[qd�Zbp[�d\�t[�`ah`jbd[h�te�b�^`m=
k_[�`a�g¢kb_[�t_bjf[dg��`a�jbg[�`d�_[^[_g�d\�dZ[�gn[j`^`j�nbm[g�`a�dZ[�[h`d`\a�j`d[h��`d�gZ\k]h�t[
`ah`jbd[h�dZbd�dZ[g[�b_[�dZ[�nbm[�akct[_g��bah�a\d�akct[_�\^�dZ[�n\g`d`\a�`a�dZ[�]`gd�\^�_[^[_=
[aj[g��^\_�[qbcn][�|���n{���}���{�{�Nbt][g�b_[�d\�t[�n_[g[ad[h�h`_[jd]e�`a�dZ[�d[qd�b^d[_�dZ[�nb_b=
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�{�r\_�dZ[�n_`ad�b_[�bjj[nd[h�j\cn][d[�kankt]`gZ[h�n_[p`\kg]e�gj`[ad`^`j�b_d`j][g�`a�b]]�b_[bg
\^�j]`a`jb]�c[h`j`a[�bah�nZb_cbje��h[gj_`nd`\ag�\^�j]`a`jb]�jbg[g�^_\c�n_bjd`j[��][jd`\ag��]`d[_b=
dk_[�bah�\dZ[_�_[p`[og��gZ\_d�_[n\_dg��[dj{��oZ`jZ�b_[�a\d�n[ah`am�^\_�nkt]`jbd`\a�`a�\dZ[_�[h`=
d`\ag{
�{�Wbamkbm[�\^�o\_fgA�sf_b`a`ba��Pkgg`ba��Kam]`gZ�bah�U[_cba{
	{�Rj`[ad`^`j�b_d`j][g�ckgd�`aj]kh[��g[[�ªuk]][d`a�\^�YTX�\^�sf_b`a[Q{������	{������{���S{

��A
	{�{�Rdbd`am�\^�dZ[�n_\t][c�`a�m[a[_b]�bah�`dg�j\aa[jd`\a�o`dZ�dZ[�`cn\_dbad�gj`[ad`^`j�\_

n_bjd`jb]�dbgfg��
	{�{�Tab]eg`g�\^�dZ[�_[j[ad�_[g[b_jZ[g�bah�nkt]`jbd`\ag�`a`d`bd`am�dZ[�g\]kd`\a�\^�dZ[�_b`g[h

n_\t][c�\a�oZ`jZ�dZ[�bkdZ\_�_[]`[g��g`am]`am�\kd�\^�dZ[�kag\]p[h�[b_]`[_�nb_dg�\^�dZ[�m[a[_b]
n_\t][c��d\�oZ`jZ�dZ[�b_d`j][�`g�h[p\d[h��	{	{�r\_ck]bd`am�\^�dZ[�b_d`j][Qg�b`c��_b`g`am�b�dbgf��
	{I{� S_[g[adbd`\a� \^� dZ[� cb`a� cbd[_`b]g� \^� dZ[� _[g[b_jZ� o`dZ� b� dZ\_\kmZ� _[bg\a`am� \^� dZ[
\tdb`a[h�gj`[ad`^`j�_[gk]dg��	{J�X\aj]kg`\ag�^_\c�dZ[�_[g[b_jZ�bah�_[j\cc[ahbd`\ag�^\_�^k_dZ[_
gk_p[eg�`a�dZ`g�b_[b{
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�{ Ma�dZ[�Z[bh]`a[�\^�dZ[�b_d`j][A�
�{��Vbc[�\^�_kt_`j�^\_�oZ`jZ�dZ[�b_d`j][�`g�bgg`ma[h��
�{��sLX�`ah[q��`a�dZ[�knn[_�][^d�j\_a[_�\p[_�dZ[�abc[��=g��\^�dZ[�bkdZ\_��=g���
�{	{�N`d][�\^�dZ[�b_d`j][��gZ\_d��gn[j`^`j��o`dZ\kd�btt_[p`bd`\ag��
�{I{�NZ[�`a`d`b]g�bah�dZ[�gk_abc[�\^�dZ[�bkdZ\_��=g���n]bj[�\^�o\_f{�M^�dZ[�bkdZ\_g�o\_f�bd

h`^^[_[ad�[gdbt]`gZc[adg���dZ[e�gZ\k]h�t[�n[_g\ab]`�[h�o`dZ�cb_fg�������	�{{{�
�{J{�SZ\d\m_bnZg��[][jd_\a`j��o`dZ�b�_[g\]kd`\a�\^�	���hn`��\^�dZ[�^`_gd�bkdZ\_��`^�dZ[_[�b_[

\a]e�do\�bkdZ\_g���do\�nZ\d\m_bnZg�
�{F{�Taa\dbd`\ag�`a�do\�]bamkbm[g���sf_b`a`ba�\_�Pkgg`ba�bah�Kam]`gZ�\_�U[_cba��a\d�c\_[

dZba��{J�nbm[����I��J�]`a[g�o`dZ�JG�F��jZb_bjd[_g�[bjZ���h[n[ah`am�\a�dZ[�]bamkbm[�\^�dZ[�d[qd
�`^� `d� `g�o_`dd[a� `a�sf_b`a`ba�� dZ[a� `a�sf_b`a`ba� bah�Kam]`gZ�� `^� `a�Pkgg`ba� ��Pkgg`ba� bah
Kam]`gZ��`^�`a�Kam]`gZ���Kam]`gZ�bah�sf_b`a`ba��`^�U[_cba���U[_cba��\_�Kam]`gZ��bah�sf_b`a`ba
]bamkbm[g�{�
�{F{�{��[e�o\_hg��^_\c�	�d\����o\_hg�\_�o\_h=j\ct`abd`\a�`a�dZ[�]bamkbm[�\^�baa\dbd`\a�{
�{�P[¢k`_[c[adg�d\�dZ[�o_`d`am�\^�dZ[�b_d`j][�d[qdA
�{�{�Md�gZ\k]h�j\ag`gd�\^�dZ[�^\]]\o`am�g[jd`\ag�Z`mZ]`mZd[h�`a�g[c`=t\]hA����`ad_\hkjd`\a��d\n=

`jb]`de�\^�dZ[�n_\t][c������p\]kc[�bah�_[gk]dg�\^�dZ[�_[g[b_jZ��c[dZ\h\]\me�\^�dZ[�_[g[b_jZ�n[_=
^\_cbaj[��c[dZ\hg�bah�d[jZa`¢k[g�o`dZ�gn[j`^e`am�`a�dZ[�[ah�dZ[�bnn_\bjZ��=[g��\^�gdbd`gd`jb]
n_\j[gg`am�\^�dZ[�cbd[_`b]���	��_[gk]dg�bah�h`gjkgg`\ag��I��j\aj]kg`\ag�bah�\_�n_bjd`jb]�_[j\c=
c[ahbd`\ag��J��kg[h�]`d[_bdk_[��
�{�{�T]]�dZ[�h[a\dbd`\ag�\^�c[bgk_[g��nZeg`jb]�¢kbad`de�ka`dg�gZ\k]h�t[�n_[g[ad[h�bjj\_h`am

d\�dZ[�Mad[_abd`\ab]�Regd[c�\^�sa`dg��RM���d[_cg���bjj\_h`am�d\�dZ[�Mad[_abd`\ab]�Tabd\c`jb]
bah�Y`gd\]\m`jb]�V\c[aj]bdk_[��abc[g�\^�h`g[bg[g���bjj\_h`am�d\�dZ[�MXL=����abc[g�\^�nZb_cb=
j[kd`jb]�h_kmg��WR����bjj\_h`am�d\�dZ[�Rdbd[�SZb_cbj\n\[`b��wwM�{�NZ[�abc[g�\^�j\cnba`[g�bah
WR�gZ\k]h�t[�n_[g[ad[h�`a�dZ[�\_`m`ab]��o`dZ\kd�d_bag]bd`\a�{�Vbc`am�dZ[�WR�n_[^[_[aj[�gZ\k]h
t[�m`p[a�d\�dZ[�Mad[_abd`\ab]�V\an_\n_`[db_e�Vbc[��MVV���o_`d`am�`d�o`dZ�b�]\o[_jbg[�][dd[_{�
�{	{�Ma�[qn[_`c[adb]�^_bmc[adg�\^�dZ[�_[g[b_jZ�`d�gZ\k]h�t[�gdbd[h�bt\kd�dZ[�j\cn]`baj[�o`dZ

�NZ[�_k][g�\^�j\ahkjd`am�dZ[�o\_fg�kg`am�[qn[_`c[adb]�ba`cb]g��bnn_\p[h�te�dZ[�\_h[_�\^�dZ[
i\Y�\^�sf_b`a[��{I{�M^�dZ[_[�`g�b�h[gj_`nd`\a�\^�dZ[�[qn[_`c[adg�\a�Zkcba�t[`amg��`d�gZ\k]h�t[
gdbd[h�oZ[dZ[_�dZ[�c[dZ\h\]\me�\^�dZ[`_�j\ahkjd`\a�j\cn]`[h�o`dZ�dZ[�Y[]g`af`�L[j]b_bd`\a�\^
�HGJ�bah�`dg�_[p`g`\a�\^��H�	�bah�oZ[dZ[_�`d�`g�j\\_h`abd[h�o`dZ�dZ[�KdZ`jg�X\cc`dd[[���{J{
NZ[�d[qd�gZ\k]h�t[�n_`ad[h�\a�b�gdbahb_h�gZ[[d��^\_cbd�TI����q�HG�cc��`a�dZ[�i`j_\g\^d�x\_h
[h`d\_��`a�den[�N`c[g�V[o�P\cba�Xe_��g`�[��I���{F{�S_\p`h[h�dZ[�abc[�\^�dZ[�h`g[bg[��\_mba�\_
c[dZ\h�`g�t[`am�^_[¢k[ad]e�kg[h��b^d[_�`dg�`a`d`b]�kg[�`d�`g�n_bjd`jb]�d\�j_[bd[�ba�btt_[p`bd`\a
bah�^k_dZ[_�d\�o_`d[�`d�`a�dZ[�d[qd���{G{�L\�a\d�kg[�dZ[�^\_j[h�bah�cbakb]�o\_h�o_bnn`am{�Sbm[g
gZ\k]h�t[�akct[_[h{�P[^[_[aj[g�d\�dZ[�kg[h�]`d[_bdk_[�`a�dZ[�d[qd�Zbp[�d\�t[�`ah`jbd[h�te�b�^`m=
k_[�`a�g¢kb_[�t_bjf[dg��`a�jbg[�`d�_[^[_g�d\�dZ[�gn[j`^`j�nbm[g�`a�dZ[�[h`d`\a�j`d[h��`d�gZ\k]h�t[
`ah`jbd[h�dZbd�dZ[g[�b_[�dZ[�nbm[�akct[_g��bah�a\d�akct[_�\^�dZ[�n\g`d`\a�`a�dZ[�]`gd�\^�_[^[_=
[aj[g��^\_�[qbcn][�|���n{���}���{�{�Nbt][g�b_[�d\�t[�n_[g[ad[h�h`_[jd]e�`a�dZ[�d[qd�b^d[_�dZ[�nb_b=
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m_bnZg{�KbjZ�dbt][�Zbg�d\�Zbp[�b�d`d][�o_`dd[a�`a�b�]bamkbm[�\^�o\_f��oZ`jZ�gZ\k]h�t[�o_`dd[a
`a�b�g[nb_bd[�]`a[�dZ_\kmZ�dZ[�j[ad[_�bt\p[�dZ[�dbt][{�Tt\p[�dZ[�Z[bh]`a[�\a�dZ[�_`mZd��b]g\�`a
b�g[nb_bd[�]`a[��`g�d\�t[�o_`dd[a�dZ[�o\_h��Nbt][��bah�`dg�\_h`ab]�akct[_��`a�T_bt`j�^`mk_[g�{
V\d[g�bah�^\\da\d[g�d\�dZ[�dbt][g�b_[�d\�t[�n_`ad[h�t[]\o�dZ[c�
�{H{�T]]�dZ[�`]]kgd_bd`p[�cbd[_`b]g��nZ\d\m_bnZg��h_bo`amg��gf[djZ[g��h`bm_bcg��jZb_dg��[dj{�

gZ\k]h�t[�cb_f[h�bg��r`m{��bah�t[�]\jbd[h�`a�dZ[�d[qd�b^d[_�dZ[�_[^[_[aj[�d\�dZ[c�bah�b_[�d\�t[
akct[_[h�`a�dZ[�gbc[�\_h[_�bg�dZ[e�b_[�c[ad`\a[h�`a�dZ[�b_d`j][{�Sbd`[adgQ�nZ\d\m_bnZg�b_[�d\
t[�gktc`dd[h�o`dZ�dZ[`_�o_`dd[a�j\ag[ad{�XZ[c`jb]�bah�cbdZ[cbd`jb]�^\_ck]bg�Zbp[�d\�t[�den[h
`a�\_�`ag[_d[h{�Rd_kjdk_b]�^\_ck]bg�gZ\k]h�t[�[q[jkd[h�bg�n`jdk_[g{�Xbnd`\ag�gZ\k]h�t[�den[h
g[nb_bd[]e�bah�akct[_[h�bjj\_h`am�d\�dZ[�akct[_`am�\^�dZ[�^`mk_[g��n]bj[h�h`_[jd]e�kah[_�dZ[c
bah�gZ\k]h�gdb_d�o`dZ�dZ[�o\_h��r`m{��bah�`dg�\_h`ab]�akct[_��o`dZ�T_bt`j�^`mk_[g�{�Nen[�g`�[
\^�dZ[�d[qd�\a�`]]kgd_bd`\ag�gZ\k]h�t[�a\�t`mm[_�dZba����akct[_[h�\a�dZ[�tbjf�\^�dZ[�`]]kgd_b=
d`\a�`a�b�g\^d�\_h`ab_e�n[aj`]��bah�dZ[�^\]]\o`am�`a^\_cbd`\a�gZ\k]h�t[�`ah`jbd[hA�dZ[�\_h`ab]
akct[_�\^�n]bj[c[ad�`a�dZ[�d[qd��dZ[�gk_abc[�\^�dZ[�^`_gd�bkdZ\_��nbn[_�d`d][��]bt[]g��d\n����t\d=
d\c�{�M^�dZ[�^`mk_[�\_�dbt][��^\_�oZbd[p[_�_[bg\a�jbaa\d�t[�`ag[_d[h�`ad\�dZ[�d[qd��`d�`g�bhp`g=
bt][�d\�n]bj[�b�g¢kb_[�o`dZ�dZ[�akct[_�\^�dbt][�\_�^`mk_[�te�Zbah�`a�dZ[�cb_m`ag�\^�dZ[�gj_`nd
`a�^_\ad�\^�dZ[�n]bj[�\^�dZ[`_�h[g`_[h�]\jbd`\a{
	{�P[^[_[aj[�]`gd�`a�b]nZbt[d`jb]�\_h[_���`a�Xe_`]]`j�b]nZbt[d�^`_gd��bah�dZ[a�`a�dZ[�P\cba

b]nZbt[d� `a� dZ[� \_`m`ab]� �gZ\k]h� t[� b__bam[h� `a� bjj\_hbaj[� o`dZ� dZ[� LRNs� UORN� G{�A���F
ªRegd[c�\^�gdbahb_hg�\a�`a^\_cbd`\a��]`t_b_`bagZ`n�bah�nkt]`gZ`am{�u`t]`\m_bnZ`j�h[gj_`nd`\a{
U[a[_b]�_[¢k`_[c[adg�bah�_k][g�\^�j\cn\g`d`\aQ���uk]][d`a�\^�dZ[�YTX�\^�sf_b`a[{�������{����
	{���S{�H��	{�RZ\_d[a`amg�\^�o\_hg�bah�o\_h=j\ct`abd`\ag�b_[�d\�t[�m`p[a�bjj\_h`am�d\�dZ[
gdbahb_hg�\^�ªPk][g�^\_�dZ[�btt_[p`bd`\a�\^�o\_hg�bah�o\_h�j\ct`abd`\ag�`a�^\_[`ma�Kk_\n[ba
]bamkbm[g�`a�t`t]`\m_bnZ`j�h[gj_`nd`\ag�\^�n_`ad[h�o\_fgQ��UORN�G{���G��bah�G{���GG���bg�o[]]
bg�LRNs�	J��=HG�ªTtt_[p`bd`\a�\^�o\_hg�`a�dZ[�sf_b`a`ba�]bamkbm[�`a�t`t]`\m_bnZ`j�h[gj_`n=
d`\aQ�{�Ma�dZ[�_[^[_[aj[�]`gd�\^�dZ[�\_`m`ab]�o\_fg��^\_�dZ[�]bgd�^`p[�d\�[`mZd�e[b_g����kn�d\��J
g\k_j[g�� `a�_[p`[og���kn�d\�J��g\k_j[g��J�{��~�o_`dd[a�a\d�c\_[�dZba�^`p[�e[b_g�bm\�{�KbjZ
g\k_j[�gZ\k]h�t[�o_`dd[a�\a�b�g[nb_bd[�]`a[{�P[^[_[aj[g�d\�dZ[�t`t]`\m_bnZ`jb]�g\k_j[g��akct[_�
`a�dZ[�d[qd�Zbp[�d\�t[�o_`dd[a�`a�g¢kb_[�t_bjf[dg{�TkdZ\_�`g�_[gn\ag`t][�^\_�dZ[�bkdZ[ad`j`de�\^
dZ[�t`t]`\m_bnZ`j�hbdb{
I{�NZ[�p\]kc[�\^�dZ[�\_`m`ab]�b_d`j][���G����n{��\^�dZ[�_[p`[o��d\n`jb]�b_d`j][���kn�d\����n{�

\^�gZ\_d�_[n\_dg���	�J�n{�NZ[�b_d`j][g�]b_m[_�`a�p\]kc[�b_[�bjj[nd[h�^\_�j\ag`h[_bd`\a�\a]e�\a
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m_bnZg{�KbjZ�dbt][�Zbg�d\�Zbp[�b�d`d][�o_`dd[a�`a�b�]bamkbm[�\^�o\_f��oZ`jZ�gZ\k]h�t[�o_`dd[a
`a�b�g[nb_bd[�]`a[�dZ_\kmZ�dZ[�j[ad[_�bt\p[�dZ[�dbt][{�Tt\p[�dZ[�Z[bh]`a[�\a�dZ[�_`mZd��b]g\�`a
b�g[nb_bd[�]`a[��`g�d\�t[�o_`dd[a�dZ[�o\_h��Nbt][��bah�`dg�\_h`ab]�akct[_��`a�T_bt`j�^`mk_[g�{
V\d[g�bah�^\\da\d[g�d\�dZ[�dbt][g�b_[�d\�t[�n_`ad[h�t[]\o�dZ[c�
�{H{�T]]�dZ[�`]]kgd_bd`p[�cbd[_`b]g��nZ\d\m_bnZg��h_bo`amg��gf[djZ[g��h`bm_bcg��jZb_dg��[dj{�

gZ\k]h�t[�cb_f[h�bg��r`m{��bah�t[�]\jbd[h�`a�dZ[�d[qd�b^d[_�dZ[�_[^[_[aj[�d\�dZ[c�bah�b_[�d\�t[
akct[_[h�`a�dZ[�gbc[�\_h[_�bg�dZ[e�b_[�c[ad`\a[h�`a�dZ[�b_d`j][{�Sbd`[adgQ�nZ\d\m_bnZg�b_[�d\
t[�gktc`dd[h�o`dZ�dZ[`_�o_`dd[a�j\ag[ad{�XZ[c`jb]�bah�cbdZ[cbd`jb]�^\_ck]bg�Zbp[�d\�t[�den[h
`a�\_�`ag[_d[h{�Rd_kjdk_b]�^\_ck]bg�gZ\k]h�t[�[q[jkd[h�bg�n`jdk_[g{�Xbnd`\ag�gZ\k]h�t[�den[h
g[nb_bd[]e�bah�akct[_[h�bjj\_h`am�d\�dZ[�akct[_`am�\^�dZ[�^`mk_[g��n]bj[h�h`_[jd]e�kah[_�dZ[c
bah�gZ\k]h�gdb_d�o`dZ�dZ[�o\_h��r`m{��bah�`dg�\_h`ab]�akct[_��o`dZ�T_bt`j�^`mk_[g�{�Nen[�g`�[
\^�dZ[�d[qd�\a�`]]kgd_bd`\ag�gZ\k]h�t[�a\�t`mm[_�dZba����akct[_[h�\a�dZ[�tbjf�\^�dZ[�`]]kgd_b=
d`\a�`a�b�g\^d�\_h`ab_e�n[aj`]��bah�dZ[�^\]]\o`am�`a^\_cbd`\a�gZ\k]h�t[�`ah`jbd[hA�dZ[�\_h`ab]
akct[_�\^�n]bj[c[ad�`a�dZ[�d[qd��dZ[�gk_abc[�\^�dZ[�^`_gd�bkdZ\_��nbn[_�d`d][��]bt[]g��d\n����t\d=
d\c�{�M^�dZ[�^`mk_[�\_�dbt][��^\_�oZbd[p[_�_[bg\a�jbaa\d�t[�`ag[_d[h�`ad\�dZ[�d[qd��`d�`g�bhp`g=
bt][�d\�n]bj[�b�g¢kb_[�o`dZ�dZ[�akct[_�\^�dbt][�\_�^`mk_[�te�Zbah�`a�dZ[�cb_m`ag�\^�dZ[�gj_`nd
`a�^_\ad�\^�dZ[�n]bj[�\^�dZ[`_�h[g`_[h�]\jbd`\a{
	{�P[^[_[aj[�]`gd�`a�b]nZbt[d`jb]�\_h[_���`a�Xe_`]]`j�b]nZbt[d�^`_gd��bah�dZ[a�`a�dZ[�P\cba

b]nZbt[d� `a� dZ[� \_`m`ab]� �gZ\k]h� t[� b__bam[h� `a� bjj\_hbaj[� o`dZ� dZ[� LRNs� UORN� G{�A���F
ªRegd[c�\^�gdbahb_hg�\a�`a^\_cbd`\a��]`t_b_`bagZ`n�bah�nkt]`gZ`am{�u`t]`\m_bnZ`j�h[gj_`nd`\a{
U[a[_b]�_[¢k`_[c[adg�bah�_k][g�\^�j\cn\g`d`\aQ���uk]][d`a�\^�dZ[�YTX�\^�sf_b`a[{�������{����
	{���S{�H��	{�RZ\_d[a`amg�\^�o\_hg�bah�o\_h=j\ct`abd`\ag�b_[�d\�t[�m`p[a�bjj\_h`am�d\�dZ[
gdbahb_hg�\^�ªPk][g�^\_�dZ[�btt_[p`bd`\a�\^�o\_hg�bah�o\_h�j\ct`abd`\ag�`a�^\_[`ma�Kk_\n[ba
]bamkbm[g�`a�t`t]`\m_bnZ`j�h[gj_`nd`\ag�\^�n_`ad[h�o\_fgQ��UORN�G{���G��bah�G{���GG���bg�o[]]
bg�LRNs�	J��=HG�ªTtt_[p`bd`\a�\^�o\_hg�`a�dZ[�sf_b`a`ba�]bamkbm[�`a�t`t]`\m_bnZ`j�h[gj_`n=
d`\aQ�{�Ma�dZ[�_[^[_[aj[�]`gd�\^�dZ[�\_`m`ab]�o\_fg��^\_�dZ[�]bgd�^`p[�d\�[`mZd�e[b_g����kn�d\��J
g\k_j[g�� `a�_[p`[og���kn�d\�J��g\k_j[g��J�{��~�o_`dd[a�a\d�c\_[�dZba�^`p[�e[b_g�bm\�{�KbjZ
g\k_j[�gZ\k]h�t[�o_`dd[a�\a�b�g[nb_bd[�]`a[{�P[^[_[aj[g�d\�dZ[�t`t]`\m_bnZ`jb]�g\k_j[g��akct[_�
`a�dZ[�d[qd�Zbp[�d\�t[�o_`dd[a�`a�g¢kb_[�t_bjf[dg{�TkdZ\_�`g�_[gn\ag`t][�^\_�dZ[�bkdZ[ad`j`de�\^
dZ[�t`t]`\m_bnZ`j�hbdb{
I{�NZ[�p\]kc[�\^�dZ[�\_`m`ab]�b_d`j][���G����n{��\^�dZ[�_[p`[o��d\n`jb]�b_d`j][���kn�d\����n{�

\^�gZ\_d�_[n\_dg���	�J�n{�NZ[�b_d`j][g�]b_m[_�`a�p\]kc[�b_[�bjj[nd[h�^\_�j\ag`h[_bd`\a�\a]e�\a
dZ[�tbg`g�\^�h[j`g`\a�\^�d[�[h`d\_`b]�t\b_h{
J{�Thh_[gg��nZ\a[�akct[_��[=cb`]�\^�\a[�\^�dZ[�bkdZ\_g{
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a[j[ggb_e��o\_f�cbe� t[� _[dk_a[h� d\� dZ[� bkdZ\_g� ^\_� j\__[jd`am� 	{�TkdZ\_� �=g�� `g� �b_[�� ^k]]e
_[gn\ag`t][�^\_�dZ[�j\ad[ad�bah�bkdZ[ad`j`de�\^�dZ[�nkt]`jbd`\a��bah�bhp[_d`g[_g���^\_�dZ[�bhp[_=
d`g`am�j\ad[ad��I{�Y\a\_b_`kc�`g�a\d�nb`h�d\�dZ[�bkdZ\_��b^d[_�nkt]`gZ`am�dZ[�[h`d\_`b]�\^^`j[
Zbg�b]]�dZ[�j\ne_`mZdg��o`dZ\kd�`dg�n[_c`gg`\a�dZ[�_[n_`ad�\^�o\_fg�`g�n_\Z`t`d[h��J{�Skt]`jbd`\a
\^�dZ[�cbd[_`b]g�`a�dZ[�cbmb�`a[�`g�nb`h{�Sbec[ad�`g�jb__`[h�\kd�b^d[_�dZ[`_�_[p`[o��oZ`jZ�dZ[
bkdZ\_g�b_[�bhh`d`\ab]]e�`a^\_c[h�bt\kd{�rkahg�b_[�d_bag^[__[h�`a�j\cn]`baj[�o`dZ�dZ[�`ap\`j[{
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�{�R[ah`am�te�cb`]�d\�dZ[�bhh_[ggA�[h`d\_`b]�\^^`j[�\^�dZ[��\k_ab]�ªWp`pgfe`�f]`a`jZae`�p`g=
aefQ��m_\kah�^]\\_�\^�dZ[�dZ[_bn[kd`j�j]`a`j�Wp`p�P[m`\ab]�X]`a`jb]�Y\gn`db��I�V[f_bg\pb�Rd{�
Wp`p���GH�����sf_b`a[{
�{�r\_ob_h`am�\^�ba�[=cb`]�d\�dZ[�bhh_[ggA�ª]fp`gaef©mcb`]{j\cQ�
	{� Ybam`am� \p[_� d\� dZ[� [q[jkd`p[� g[j_[db_e� bgg\j`bd[� n_\^[gg\_� Tt_bZbc\pejZ� s]`bab

O_[gd`pab��\^^`j[��W�x��bd�dZ[�bhh_[ggA�[h`d\_`b]�\^^`j[�\^�dZ[��\k_ab]�ªWp`pgfe`�f]`a`jZae`�p`g=
aefQ��m_\kah�^]\\_�\^�dZ[�dZ[_bn[kd`j�j]`a`j�Wp`p�P[m`\ab]�X]`a`jb]�Y\gn`db��I�V[f_bg\pb�Rd{�
Wp`p�=�GH�����sf_b`a[{
N[]{���rbqA� �	����	����F�=�J=JF��d[]{��	����	����G�=F	=�F���	���FG��GJG=��=�H{

���

a[j[ggb_e��o\_f�cbe� t[� _[dk_a[h� d\� dZ[� bkdZ\_g� ^\_� j\__[jd`am� 	{�TkdZ\_� �=g�� `g� �b_[�� ^k]]e
_[gn\ag`t][�^\_�dZ[�j\ad[ad�bah�bkdZ[ad`j`de�\^�dZ[�nkt]`jbd`\a��bah�bhp[_d`g[_g���^\_�dZ[�bhp[_=
d`g`am�j\ad[ad��I{�Y\a\_b_`kc�`g�a\d�nb`h�d\�dZ[�bkdZ\_��b^d[_�nkt]`gZ`am�dZ[�[h`d\_`b]�\^^`j[
Zbg�b]]�dZ[�j\ne_`mZdg��o`dZ\kd�`dg�n[_c`gg`\a�dZ[�_[n_`ad�\^�o\_fg�`g�n_\Z`t`d[h��J{�Skt]`jbd`\a
\^�dZ[�cbd[_`b]g�`a�dZ[�cbmb�`a[�`g�nb`h{�Sbec[ad�`g�jb__`[h�\kd�b^d[_�dZ[`_�_[p`[o��oZ`jZ�dZ[
bkdZ\_g�b_[�bhh`d`\ab]]e�`a^\_c[h�bt\kd{�rkahg�b_[�d_bag^[__[h�`a�j\cn]`baj[�o`dZ�dZ[�`ap\`j[{

_=>B<9=8I�A=:�KB�IB:>�>6�>5B�B@9>6<9=8�6ff9AB�KEY

�{�R[ah`am�te�cb`]�d\�dZ[�bhh_[ggA�[h`d\_`b]�\^^`j[�\^�dZ[��\k_ab]�ªWp`pgfe`�f]`a`jZae`�p`g=
aefQ��m_\kah�^]\\_�\^�dZ[�dZ[_bn[kd`j�j]`a`j�Wp`p�P[m`\ab]�X]`a`jb]�Y\gn`db��I�V[f_bg\pb�Rd{�
Wp`p���GH�����sf_b`a[{
�{�r\_ob_h`am�\^�ba�[=cb`]�d\�dZ[�bhh_[ggA�ª]fp`gaef©mcb`]{j\cQ�
	{� Ybam`am� \p[_� d\� dZ[� [q[jkd`p[� g[j_[db_e� bgg\j`bd[� n_\^[gg\_� Tt_bZbc\pejZ� s]`bab

O_[gd`pab��\^^`j[��W�x��bd�dZ[�bhh_[ggA�[h`d\_`b]�\^^`j[�\^�dZ[��\k_ab]�ªWp`pgfe`�f]`a`jZae`�p`g=
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