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NO �PQRSTUVQWSP O XYZ [ \] ^[_`a Yb `[a[_`cd d_a e`Yfgc[f _ `hcd i_`h[j^ Yb Z[jdk
Yfa bY` e`Y c[aahlm hZ _m[ f_j_ n ogj phjjp[ hlbY`Z_jhYl Yl dYq jd[^ e[`bY`Z o[^Ylf _
b[q [r_Zep[ hZ _m[a s t`[a[ljhlm `[agpja _a hZ _m[a `_`[p^ cYli[^a _l^ aj_jhajhc_pp^ ga[k
bgp Z [_ag`[ Yb e [`bY`Z_lc[ n e_`jp^ o[c_ga[ jd[ cdYhc[ Yb j[aj hZ _m[a ha lYj u gajhv[f
q hjd _l^ `hmYg` n _lf e_`jp^ o[c_ga[ agcd `[agpja _`[ hl _ wg_phj_jhi[ _lf agou [cjhi[
bY`Z s xj ha jd[`[bY`[ ajhpp i[`^ d_`f jY `[ga[ jdYa[ _pmY`hjdZ a jd_j _`[ f[ac`ho [f hl
jd[ phj[`_jg`[ n p[j _pYl[ jY oghpf a^aj[Z a s

yl[ Yb jd[ c`hj[`h_ jd_j _ee[_`a jY fYZ hl_j[ jd[ f[i[pYeZ[lj Yb l[q _pmY`hjdZ a
bY` egophc_jhYl ha lYi[pj^ _lf aYedhajhc_jhYl s zYq[i[` n _a jd[ aYedhajhc_jhYl Yb _l
_pmY`hjdZ hlc`[_a[a hj a[[Z a ph{[p^ jd_j jd[ ae[chvchj^ Yb jd[ _aagZejhYla [Zo[ff[f
q hjdhl hj q hpp hlc`[_a[ s |dha mhi[a `ha[ jY }Yq^[` ~a cYlu [cjg`[ ��� jd_j e [`bY`Z _lc[
q hpp j_hp Y� Y` [i[l b_pp _a aYedhajhc_jhYl hlc`[_a[a _lf agmm[aja jd_j cYlahf[`_jhYl
Yb jd[ glf[`p^hlm _aagZejhYla _lf j[ajhlm Zgaj o [ _l [aa[ljh_p e_`j Yb _pmY`hjdZ
f[i[pYeZ[lj s

if assumptions match

application characteristics

if assumptions do not match

application characteristics

level of 

performance

in real

application

number and specificity of assumptions made in the mathematics underlying a vision algorithm
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� _l^ You [cjhYla d_i[ o [[l `_ha[f _m_hlaj c_``^hlm Ygj [Zeh`hc_p qY`{ hl Z_cdhl[
ihahYl �a[[ ��� bY` _l [rj[lahi[ phaj q hjd cYglj[` _`mgZ [lja� s yl[ You [cjhYl hl e_`jhck
gp_` a[[Z a [ae [ch_pp^ e`[i_p[lj � jd_j e[`bY`Z _lc[ f[e[lfa Yl jd[ _eephc_jhYl _lf aY
c_llYj o[ ajgfh[f hlf[e[lf[ljp^ Yb hj s � dhpaj jd[ _cjg_p �� �	�
 Yb qdhcd _pmY`hjdZ jY
ga[ c_l m[l[`_pp^ Ylp^ o [ Z_f[ hl jd[ cYlj[rj Yb _ e_`jhcgp_` j_a{ n jd[ � 
� ��� ���

�� �����
�	��	�� Yb jd[ _pmY`hjdZ Z_^ o[ f[ac`ho [f s xb q[ cYlahf[` _lYjd[` fhache phl[ n
agcd _a [p[cj`hc_p [lmhl[[`hlm n q[ `[_pha[ jd_j _ cYZeYl[lj agcd _a _ j`_lahajY` c_l
o[ ga[f hl _l _pZ Yaj hlvlhj[ `_lm[ Yb ch`cghja s zYq[i[` n j`_lahajY`a _`[ ae [chv[f hl
j[`Z a Yb _ phZ hj[f `_lm[ Yb _m`[[f Z [_ag`[a agcd _a phl[_`hj^n aj_ohphj^n a[lahjhi hj^ _lf
eYq[` d_lfphlm _ohphj^n _a q[pp _a ae [[f n ah�[ n e_c{_mhlm _lf cYaj s |dha _ppYq a jd[Z
jY o[ ga[f hl _ `_lm[ Yb _eephc_jhYla �aq hjcdhlm n _Zephvc_jhYl n f[j[cjhYl [jc� s |dha
ha jd[ ahjg_jhYl bY` _l^ [lmhl[[`hlm fhachephl[ s XhZ hp_`p^n i hahYl _pmY`hjdZ a c_l o[
f[ac`ho[f hl j[`Z a Yb _oaj`_cj cYlfhjhYla agcd _ cYlj`_aj n lYha[ n You [cj m[YZ [j`^ [jc s
|d[ m[l[`_pha_ohphj^ Yb agcd Z [_ag`[a jd[l o[cYZ [a _l hZeY`j_lj wg[ajhYl bY` a^aj[Z
oghpfhlm _lf f[ahml s

� dhpaj jd[`[ d_a o [[l aYZ [ f[o_j[ _oYgj jd[ `[p_jhYladhe o [jq[[l jd[Y`^ _lf
[Zeh`hc_p qY`{ n [Zeh`hc_p qY`{ ha cp[_`p^ e_`j Yb jd[ ach[ljhv c Z [jdYf _lf ha `[wgh`[f hl
Y`f[` jY e`Yihf[ _ aYphf [re[`hZ [lj_p _lf ach[ljhvc m`Yglfhlm jY jd[ agou [cj s xj ha lYq
_cc[ej[f o^ Z _l^ hl jd[ Z _cdhl[ ihahYl cYZZglhj^ jd_j _ ZY`[ `hmY`Yga _ee`Y_cd
jY ajgf^hlm jd[ e [`bY`Z _lc[ cd_`_cj[`hajhca Yb ihahYl _pmY`hjdZ a ha `[wgh`[f �\� s |dha
d_a p[f hl `[c[lj ^[_`a jY _ lgZo[` Yb ae [ch_p qY`{adYea _lf u Yg`l_p haag[a Yl jd[
jYehc ��n �� s

XYZ[ _pmY`hjdZ a p[lf jd[Z a[pi[a jY fh`[cj _l_p^jhc [i_pg_jhYl j[cdlhwg[a agcd
_a cYi_`h_lc[ [ajhZ _jhYl _lf [``Y` e`Ye_m_jhYl �� � s � hl[_` _ee`YrhZ _jhYla _`Yglf
Ye[`_jhlm eYhlja e`Yihf[ _l hlahmdj hljY e [`bY`Z_lc[ cd_`_cj[`hajhca s zYq[i[` n agcd
fh�[`[ljh_p e`Ye_m_jhYl j[cdlhwg[a _`[ hl_ee`Ye`h_j[ qd[l jd[ hlegj [``Y`a _`[ p_`m[
cYZe_`[f jY jd[ `_lm[ Yb phl[_`hj^ Yb jd[ bglcjhYl Y` qd[l jd[ hlegj fhaj`hogjhYl ha
lYlk�_gaah_l s �lf[` agcd cYlfhjhYla [Zeh`hc_p [i_pg_jhYl j[cdlhwg[a agcd _a � Ylj[k
�_`pY ahZgp_jhYla Z _^ o[ ZY`[ _ee`Ye`h_j[ s |d[a[ j_{[ i_pg[a b`YZ jd[ [re[cj[f
hlegj fhaj`hogjhYl _lf _ccgZgp_j[ jd[ aj_jhajhc_p `[aeYla[ Yb jd[ Ygjegj Yi[` `[e[_j[f
j`h_pa s |d[`[ _`[ lYq Z_l^ mYYf [r_Zep[a Yb oYjd jd[Y`[jhc_p _lf [Zeh`hc_p ajgfh[a
qdhcd dhmdphmdj Yjd[`q ha[ dhff[l e`Ye[`jh[a Yb i_`hYga _pmY`hjdZ a �� n � n � n �� s

� a ihahYl j[cdlhwg[a o [cYZ [ ZY`[ q hf[p^ _eeph[f n jd[ l[[f jY c`hjhc_pp^ [i_pg_j[
l[q Z[jdYfa d_a _paY o [cYZ [ `[cYmlha[f o^ ga[`a s xl jd[ _`[_ Yb ohYZ [j`hca n jd[
q hf[ `_lm[ Yb vlm[`e`hlj n b_c[ _lf d_lf `[cYmlhjhYl a^aj[Z a d_a p[f jY _l [�Y`j jY
hf[ljhb^ o [aj e`_cjhc[ bY` j[ajhlm ��� _lf qdhcd Z _^ o[ ga[bgp Z Y`[ q hf[p^s � a q[ ad_pp
a[[ n jd[`[ _`[ a[i[`_p bY`Z a Yb e[`bY`Z _lc[ cd_`_cj[`ha_jhYl s � pp Yb jd[a[ Z [jdYfa _`[
hld[`[ljp^ aj_jhajhc_p n ^[j jd[`[ ha _lYjd[` cpYa[p^ `[p_j[f `Yp[ jd_j aj_jhajhca c_l ep_^
hl Z _cdhl[ ihahYl `[a[_`cd s

� hahYl _pmY`hjdZ a Zgaj f[phi[` hlbY`Z _jhYl _ppYq hlm e`_cjhc_p f[chahYla `[m_`fhlm
hlj[`e`[j_jhYl Yb jd[ f_j_ e`[a[lj hl _l hZ _m[ s yl[ c_l `[_aYl_op^ _aa[`j jd_j e`Yok
_o hphj^ ha jd[ Ylp^ a[pbkcYlahaj[lj cYZegj_jhYl_p b`_Z [qY`{ bY` f_j_ _l_p^aha n _lf aY
e`Yo_ohphj^ jd[Y`^ Zgaj bY`Z jd[ o_aha Yb _pp _pmY`hjdZ hc _l_p^aha e`Yc[aa[a s |d[ ZYaj
fh`[cj bY`Z Yb hlbY`Z _jhYl `[m_`fhlm _ d^eYjd[aha ha jd[ eYaj[`hY` �Ybj[l cYlfhjhYl_p�
e`Yo_ohphj^s |d[`[ _`[ a[i[`_p cYZZYl ZYf[pa bY` aj_jhajhc_p f_j_ _l_p^aha n _pp Yb
qdhcd c_l o[ `[p_j[f _j aYZ [ aj_m[ jY jd[ e`hlchep[ Yb Z _rhZgZ ph{[phdYYf s |d[ ZYaj
[�[cjhi[ _lf `Yogaj _pmY`hjdZ a q hpp o [ jdYa[ jd_j Z _jcd ZYaj cpYa[p^ jd[ aj_jhajhc_p
e`Ye [`jh[a Yb jd[ f_j_ s �l _pmY`hjdZ qdhcd j_{[a cY``[cj _ccYglj Yb _pp Yb jd[ f_j_
q hpp ^ h[pf _l YejhZ _p `[agpj s
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xl Z_l^ e`_cjhc_p ahjg_jhYla e`Yo p[Z a c_llYj o [ [_ahp^ bY`Zgp_j[f jY cY``[aeYlf
[r_cjp^ jY _ e_`jhcgp_` cYZegj_jhYl s �YZe`YZ ha[a d_i[ jY o[ Z _f[ n m[l[`_pp^ hl
_aagZejhYla _oYgj jd[ aj_jhajhc_p bY`Z Yb jd[ e`Y c[aa[f f_j_ n _lf hj ha jd[ _f[wg_c^
Yb jd[a[ cYZe`YZ ha[a qdhcd q hpp f[j[`Z hl[ jd[ agcc[aa Y` b_hpg`[ Yb _ e_`jhcgp_` _pmYk
`hjdZ s |d[`[bY`[ n glf[`aj_lfhlm jd[a[ _aagZejhYla _lf cYZe`YZ ha[a ha _l hZeY`j_lj
e_`j Yb _pmY`hjdZ hc f[i[pYeZ[lj s �[ c_l cYlcpgf[ jd_j _pmY`hjdZ a qdhcd q hpp qY`{
o[aj Yl _ e_`jhcgp_` _eephc_jhYl q hpp o [ jdYa[ qdhcd ZYf[p Z Yaj cpYa[p^ jd[ glf[`p^k
hlm aj_jhajhca Yb jd[ Z [_ag`[Z [lj e`Yc[aa _lf cY``[cjp^ e`Ye_m_j[ jd[ [�[cja Yb jd[a[
jd`Ygmd jY jd[ Ygjegj Yb jd[ _pmY`hjdZ s � pmY`hjdZ hc `Yogajl[aa mY[a d_lf hl d_lf
q hjd m[jjhlm jd ha e`Y c[aa cY``[cj s

yl[ Yb jd[ Z _u Y` c`hjhchaZ a Yb cYZegj[` ihahYl Yi[` jd[ e_aj b[q ^[_`a d_a o [[l
fg[ jY _ m[l[`_p p_c{ _pmY`hjdZ hc `[ph_ohphj^s xl Yg` Yehl hYl n jdha d_a p_`m[p^ o [[l fg[ jY
jd[ l[mp[cj Yb jd[ hZeY`j_lj `Yp[ jd_j aj_jhajhca Zgaj ep_^ hl _pmY`hjdZ f[i[pYeZ [lj s
yl[ cYgpf aj_j[ jd_j cYZegj[` ihahYl adYgpf aj`hcjp^ o [ `[m_`f[f _a _ o`_lcd Yb
_eeph[f aj_jhajhca s |dha e_e[` f[ac`ho[a jd[ fg_p `Yp[ jd_j aj_jhajhca ep_^a hl oYjd jd[
[i_pg_jhYl _lf jd[ f[ahml Yb _pmY`hjdZ a s

� O �SST �R�VQWV� WP � ��SRWQ�� WV 
��QWP� O xl jdha a[cjhYl q[ fhacgaa jd[
haag[a hliYpi[f hl j[ajhlm jY Yoj_hl jd[ e [`bY`Z _lc[ cd_`_cj[`hajhca s �gllhlm _pmYk
`hjdZ a Yl [r_Zep[ f_j_ a[ja ha cYZZYlep_c[ n _lf aYZ [ [p[Z[lja Yb mYYf e`_cjhc[
Z _^ o[ hf[ljhv[f s

xj ha hZeY`j_lj jY glf[`aj_lf jd_j jd[`[ _`[ a[i[`_p bY`Z a Yb e[`bY`Z _lc[ cd_`k
_cj[`ha_jhYl n [_cd q hjd hja Yql e_`jhcgp_` `_jhYl_p[ _lf o[l[vja �

	 Q�V�PS �S�
 ����U�QWSP cYlc[lj`_j[a Yl glf[`aj_lfhlm jd[ o [d_ihYg` Yb ae [k
chvc _pmY`hjdZ a f[ahml[f jY fY ahZ hp_` j_a{a s |d[ j[ajhlm c_l o[ c_``h[f Ygj
Y� phl[ gahlm aj_lf_`fha[f f_j_ s |d[ `[agpja _`[ jd[`[bY`[ `[e[_j_op[ _lf f[k
e [lf Yl jd[ ah�[ _lf acYe[ Yb jd[ j[aj f_j_ a[j s |d[ `[agpja _`[ e [`bY`Z _lc[
cd_`_cj[`hajhca qdhcd Z_^ o[ e`[a[lj[f hl j[`Z a Yb Ygjegj e_`_Z[j[`a n jd[h`
i_`h_jhYla _lf f[lahj^ bglcjhYla s

	 �V�P�RWS ����U�QWSP f[vl[a _ e_`jhcgp_` ga[ _eephc_jhYl Yb ae[chvc _pmYk
`hjdZ a q hjd hl _ e`YjYj^e[ a^aj[Z eYj[ljh_pp^ hlcpgfhlm Yjd[` cYZeYl[lja
qdhcd Z _^ o[ ZY`[ Y` p[aa q[pp cd_`_cj[`ha[f s |d[ hlegj f_j_ ha o_a[f Yl _
cYlj`Ypp[f `[_p qY`pf _lf ha jd[`[bY`[ Ylp^ e_`jp^ `[e`Yfgchop[ s |d[ `[ag pja
_`[ chj[f hl j[`Z a Yb Z [j`hca jd_j _ a^aj[Z ga[` qYgpf glf[`aj_lf agcd _a
`[ph_ohphj^n _ccg`_c^ _lf e`[chahYl s

	 S� �R�QWSP�� ����U�QWSP cYlc[`la jd[ gjhpha_jhYl Yb _ cYZep[j[ a^aj[Z bY`
_ ae [chvc j_a{ bY` _l [lf ga[` s xj Z _^ o[ ga[f _a _ o [lcdZ _`{ jY f[chf[
qd[jd[` Y` lYj _ a^aj[Z Z[[ja _ c[`j_hl `[wg h`[Z [lj s |d[ [i_pg_jhYl Zgaj
o [ phi[ _lf Yl phl[ _lf ha jd[`[bY`[ lYj e`[cha[p^ `[e [_j_op[ s XZ _pp cd_lm[a
hl jd[ cYlfhjhYla _lf cYlj[rj Yb g a[ Z _^ d_i[ wghj[ f`_Z _jhc [�[cja Yl jd[
a^aj[Z e[`bY`Z_lc[ n [ae[ch_pp^ qd[l dgZ _l ga[`a _`[ hliYpi[f s

� ON O 
��Q �� �VQW��� O |d[ You [cjhi[ Yb _ j[cdlYpYm^ [i_pg_jhYl ha jY glf[`aj_lf
jd[ e[`bY`Z _lc[ cd_`_cj[`hajhca Yb _l _pmY`hjdZ s |dha q hpp cYlahaj Yb _ a[`h[a Yb j[aja n
[_cd Yb qdhcd q hpp d_i[ _ ae[chvc You [cjhi[ s xj ha hZeY`j_lj jY c_`[bgpp^ f[vl[ jd[
You [cjhi[ Yb [_cd j_a{ n ahlc[ [i[l aZ _pp fh�[`[lc[a q hpp Z _{[ hj cd_lm[ jd[ bY`Z Yb jd[
j[aj _lf Z_{[ hj d_`f jY cYZe_`[ ahZ hp_` j[aja s

� O� O 
��Q � �Q� O � j^eYpYm^ Yb j[aj f_j_ d_a o [[l e`YeYa[f ��]� _lf hlcpgf[a �
	 XhZgp_jhYla gahlm f_j_ q hjdYgj lYha[ n _ppYq hlm i[`hvc_jhYla Yb e[`bY`Z _lc[ s
|dha cY``[aeYlfa jY jd[ ajgf^ hl ��� qdhcd `[i[_p[f jd[ aj_ohphj^ cYlfhjhYla s
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	 XhZgp_jhYla gahlm f_j_ q hjd lYha[ � e[`d_ea jd[ ZYaj cYZZYl bY`Z
	 �Zeh`hc_p j[ajhlm gahlm `[_p f_j_ q hjd bgpp cYlj`Yp �j[cdlYpYm^ [i_pg_jhYl �
	 �Zeh`hc_p j[ajhlm gahlm e_`jh_pp^ cYlj`Ypp[f j[aj f_j_ �ac[l_`hY [i_pg_jhYl �
	 �Zeh`hc_p j[ajhlm hl _l glcYlj`Ypp[f [lih`YlZ [lj �Ye[`_jhYl_p [i_pg_jhYl �

�Yj[ jd_j jd[a[ Z_e q[pp YljY jd[ j^e [a Yb [i_pg_jhYl f[ac`ho[f _oYi[ s
|[aj f_j_ cYlahaja Yb jd`[[ [p[Z [lja ��� jd[ j[aj f_j_ n ��� jd[ cY``[aeYlfhlm m`Yglf

j`gjd _lf �\� Yjd[` hlbY`Z _jhYl _oYgj jd[ f_j_ agcd _a hja Y`hmhl _lf cYlfhjhYla Yb
c_ejg`[ s � `Yglf j`gjd ha _l [ajhZ _j[ Yb qd_j ha jdYgmdj jY o [ hl jd[ j[aj f_j_ s xj Z _^
o[ f[j[`Z hl[f o^ _l hlf[e [lf[lj Z [jdYf n Y` hj Z _^ o[ Z _lg_pp^ f[vl[f s � _lg_p
_llYj_jhYl e`Yihf[a _ e_`jh_p m`Yglf j`gjd hl jd_j hj ha aYZ [qd_j agou [cjhi[ s xl b_cj
glp[aa jd[ f_j_ ha a^ljd[jhc_pp^ m[l[`_j[f n m`Yglf j`gjd q hpp _pq_^a d_i[ aYZ [ `[ahfg_p
[``Y` `_j[ �oh_a _lf hZe`[chahYl � fg[ jY _fZ hlhaj`_jhi[ Y` hlaj`gZ[lj_p [``Y` s

� p_`{ _lf �Yg`jl[^ `[ih[q[f haag[a Yb f_j_ a[j f[ahml _lf a[p[cjhYl ���� bY` Yejhc_p
cd_`_cj[` `[cYmlhjhYl �y�� � n Z YjhYl [ajhZ _jhYl _lf b_c[ `[cYml hjhYl s |d[^ cYlcpgf[f
jd_j jd[ y�� v[pf ha e [`d_ea jd[ ZYaj q[pp f[i[pYe[f hl j[`Z a Yb f_j_ a[j cYpp[cjhYl s
xj ha e[`d_ea lY cYhlchf[lc[ jd_j jdha ha _paY jd[ _`[_ bY` qdhcd hj ha [_ah[aj jY Yoj_hl
m`Yglf j`gjd s �i[l jd[l n _ `[ahfg_p [``Y` `_j[ Yb o [jj[` jd_l �] e_`ja e[` Z hpphYl
cd_`_cj[` agoajhjgjhYl [``Y` e`Yi[a i[`^ d_`f jY _cdh[i[ s

|d[ _ZYglj Yb f_j_ ha _ c`hjhc_p haag[ _lf jd[`[ d_a o[[l aYZ [ qY`{ hl jdha
_`[_ ���� s �Yogaj _pmY`hjdZ a Z _^ `[wgh`[ dgm[ wg_ljhjh[a Yb f_j_ s �l _pmY`hjdZ
q hjd ��� `[ph_ohphj^ Z[_la _l [``Y` `_j[ Yb �� n qdhcd hl jg`l Z [_la jd_j dglf`[fa
Yb j[aj hZ _m[a Z _^ o[ `[wgh`[f s xj ha qY`jd lYjhlm jd_j _pmY`hjdZ a qdhcd e`Yihf[
_ cYi_`h_lc[ Z_j`hr Y` cYlvf[lc[ Yl jd[ `[agpja q hpp `[wgh`[ p[aa j[aj f_j_ jd_l Yl[
qdhcd u gaj e`Yfgc[a _ `[agpj s xl jdha c_a[ _pp jd_j ha `[wgh`[f ha jY f[ZYlaj`_j[ jd_j jd[
e`[fhcjhYl Yb _pmY`hjdZ _ccg`_c^ ha q hjdhl aYZ[ Z _`mhl �qdhcd cYgpf o[ _a p_`m[ _a _
b_cjY` Yb jqY � Yb jd[ _cjg_p [ajhZ _j[a s �l _pmY`hjdZ qdhcd ha c_e_op[ Yb [ajhZ _jhlm hja
Yql _ccg`_c^ ha jd[l `[p_jhi[p^ [_ahp^ hlcY`eY`_j[f hljY _ a^aj[Z s Xgcd _l _ee`Y_cd
adYgpf [i[l o[ c_e_op[ Yb hf[ljhb^ hlm ahjg_jhYla qd[`[ hl ag� ch[lj �Y` jYY aj`Ylmp^
cY``[p_j[f � f_j_ ha e`Yihf[f bY` _ccg`_j[ f[j[`Z hl_jhYl Yb jd[ `[wgh`[f `[agpj s

|d[ `_lm[ Yb f_j_ jY o [ cYpp[cj[f ha _paY hZeY`j_lj s xj adYg pf l[hjd[` o [ jYY [_a^
lYj jYY d_`f _lf adYgpf o [ `[e`[a[lj_jhi[ Yb jd[ `_lm[ Yb cYlfhjhYla s yl[ cp_aa Yb
cYlfhjhYla ha jd_j qdhcd ha lYj [re[cj[f jY _�[cj jd[ e[`bY`Z _lc[ Yb _l _pmY`hjdZ n
jY [lag`[ WP��RW�PV� jY jdha cd_lm[ s �Y` [r_Zep[ e_e[` f[bY`Z _jhYl bY` _ ac_ll[f
fYcgZ[lj ��\� s |dha cp_aa Yb f_j_ c_l Ybj[l o[ m[l[`_j[f a^ljd[jhc_pp^ b`YZ `[_p f_j_
_lf bY`Z a _ d^o`hf hl jd[ j^eYpYm^ f[ac`ho[f [_`ph[` s xj d_a jd[ eYj[ljh_p jY i_ajp^
hlc`[_a[ jd[ [�[cjhi[ ah�[ Yb jd[ j[aj f_j_ a[j s |[aj f_j_ ha Ybj[l cYajp^ jY cYpp[cj s
y�� f_j_ q_a [ajhZ _j[f jY cYaj o [jq[[l ��� _lf ��� e[` e_m[ qd[l jd[ m`Yglf
j`gjd q_a [lj[`[f � q_^a jY Z hlhZ ha[ jd[ [``Y` `_j[ s |d[ dhmd cYaj Yb wg_phj^ f_j_ ha
_l _`mgZ[lj bY` ad_`hlm f_j_ qd[l[i[` eYaahop[ s

� O� O 
��Q � �QRWV� O xl Y`f[` jY c_``^ Ygj _ j[aj n hj ha l[c[aa_`^ jY f[vl[ _
Z [j`hc jd_j c_l o[ ga[f jY wg_ljhb^ e[`bY`Z _lc[ s |d[ Z [j`hc adYgpf o [ �U�PQWQ�QW��
�jY e [`Z hj cYZe_`haYl o[jq[[l _pmY`hjdZ a� _lf S� �VQW�� �jd_j ha gloh_a[f _lf
`[e [_j_op[� s Xgcd e[`bY`Z _lc[ Z [j`hca c_l ga[bgpp^ o[ _aaY ch_j[f q hjd jd[ b_hpg`[
ZYf[a Yb _l _pmY`hjdZ s |d[ b_hpg`[ ZYf[ q hpp f[e [lf Yl jd[ bglcjhYl Yb _l _pmY`hjdZ s
�[ c_l o[mhl o^ cYlahf[`hlm jd[ c_a[ Yb _ b[_jg`[ f[j[cjY` n _lf `[_phahlm jd_j Yl[
b_hpg`[ ZYf[ ha jd[ hl_o hphj^ jY f[j[cj s

� O� ON O ���QUR� � �Q�VQWSP � ��W� W�WQ
O �[_jg`[ f[j[cjhYl `[ph_ohphj^ d_a jqY
[p[Z [lja � jd[ e`Yo_ohphj^ Yb jd[ f[j[cjhYl Yb _ j`g[ b[_jg`[ �|`g[ � cc[ej_lc[ �_j[ Y`
|�� � n _lf jd[ e`Yo_ohphj^ Yb jd[ f[j[cjY` ahml_pphlm _ b[_jg`[ qdhcd ha hl b_cj _oa[lj
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��_pa[ � cc[ej_lc[ �_j[ Y` ��� � s |d[a[ Z _^ o[ `[e`[a[lj[f _a jqY e`Yo_ohphj^ f[lahj^
bglcjhYla �efb � � jd[ ahml_p _lf jd[ lYlkahml_p efba s
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� b[_jg`[ f[j[cjY` m[l[`_pp^ d_a _ jd`[adYpf qdhcd _ppYq a _ j`_f[ Y� jY o[ Z _f[
o[jq[[l jd[ jqY j^e[a Yb [``Y` s �Y` _ mhi[l jd`[adYpf jd[ j`g[ _cc[ej_lc[ `_j[ q hpp o [
jd[ _`[_ glf[` jd[ cg`i[ Yb jd[ ahml_p e fb _lf jY jd[ `hmdj Yb jd[ jd`[adYpf n qd[`[_a
jd[ b_pa[ _cc[ej_lc[ `_j[ ha jd[ _`[_ glf[` jd[ cg`i[ Yb jd[ lYlkahml_p e fb _lf jY jd[
`hmdj Yb jd[ jd`[adYpf s |dha mhi[a `ha[ jY jqY [rj`[Z [ ahjg_jhYla s xb jd[ jd`[adYpf ha
a[j jY jd[ b_` p[bj n jd[ f[j[cjY` q hpp _cc[ej _pp jd[ ahml_p ogj _paY _pp lYlkahml_p n aY
oYjd |�� _lf ��� qhpp o [ dhmd s xb jd[ jd`[adYpf ha a[j jY jd[ b_` `hmdj n jd[ f[j[cjY`
q hpp `[u [cj _pp lYlkahml_pa n ogj _paY `[u [cj _pp j`g[ ahml_pa n aY oYjd |�� _lf ��� qhpp
o [ pYq s xj ha hZeY`j_lj jY _ee`[ch_j[ jd_j bY` f[j[cjhYl _pmY`hjdZ a jd[`[ ha _pq_^a _
j`_f[ Y� o[jq[[l j`g[ _lf b_pa[ f[j[cjhYl s

�l glf[`aj_lfhlm jd[ o [d_ihYg` Yb _ b[_jg`[ f[j[cjhYl _pmY`hjdZ _a jd[ jd`[adYpf
ha i_`h[f c_l o[ Yoj_hl[f o^ epYjjhlm _l �y� �`[c[hi[` Ye [`_jhlm cd_`_cj[`hajhc� cg`i[ s

xl jd[ �y� cg`i[ � n Yl[ _r ha `[e`[a[lja jd[ |`g[ � cc[ej_lc[ �_j[ �|�� � _lf
jd[ Yjd[` `[e`[a[lja jd[ �_pa[ � cc[ej_lc[ � _j[ ���� � � s �_cd `gla b`YZ ]� jY �]]� s
|d[ e[`bY`Z _lc[ Yb _ mhi[l f[j[cjhYl _pmY`hjdZ Z_^ o[ f[ac`ho [f hl j[`Z a Yb _ phl[
e_aahlm jd`Ygmd i_`hYga cYZohl_jhYla Yb |�� _lf ��� s |d[ hf[_p _pmY`hjdZ qYgpf
o[ Yl[ q hjd _ phl[ jd_j e_aa[a _a cpYa[ _a eYaahop[ jY jd[ eYhlj |��� �]]� _lf
����]� s |d[ e`[cha[ pY c_jhYl _pYlm jd[ phl[ ha f[j[`Z hl[f o^ jd[ a[jjhlm Yb jd[
jd`[adYpf e_`_Z [j[` f[ac`ho [f [_`ph[` s |d[ a[jjhlm Yb jd[ jd`[adYpf ha Z _f[ Yl jd[
o_aha Yb jd[ cYla[wg[lc[ Yb [_cd j^e[ Yb [``Y` �}_^[a `ha{ � n _lf jdha q hpp f[e[lf Yl
jd[ ga[ Yb jd[ `[agpja _lf jdga jd[ _eephc_jhYl n agou [cj jY e`hY` e`Yo_ohphj[a Yb jd[
ahml_p _lf lYlkahml_p s

|d[ e[`bY`Z _lc[ Yb f[j[cjhYl _pmY`hjdZ a ha aYZ[jhZ [a wgYj[f hl j[`Z a Yb jd[
[wg_p [``Y` `_j[ ���� � s |dha ha jd[ eYhlj _j qdhcd jd[ ��� ha [wg_p jY jd[ |`g[
�[u [cj �_j[ �|��� �k|�� � s |dha Z _^ o[ _ee`Ye`h_j[ bY` aYZ [ _eephc_jhYla hl qdhcd
jd[ cYaj Yb [_cd j^e[ Yb [``Y` ha [wg_p s zYq[i[` jdha ha lYj m[l[`_pp^ jd[ c_a[ aY _cc[aa
jY jd[ [ljh`[ �y� cg`i[ ha e`[b[``[f s

xl cYlj`_aj jY jd[ [_`ph[` e fb fh_m`_Z n jd[ e [`bY`Z _lc[ Yb fh�[`[lj _pmY`hjdZ a
Z _^ o[ e`[a[lj[f Yl jd[ a_Z [ epYj _lf jdga cYZe_`[f s �Y` _ mhi[l _eephc_jhYl
�_lf jdga |�� ���� j`_f[ Y� � Yl[ _pmY`hjdZ Z_^ o[ age[`hY` jY _lYjd[` _ccY`fhlm

�106. 6796 67.5. 9::.95 60 ; . 10 /01?.163012 92 60 67. 053.1696301 0= 67. :806
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jY jd[ f[ah`[f eYahjhYl _pYlm jd[ �y� cg`i[ s �Y` hlaj_lc[ _pmY`hjdZ } Z_^ o[
age[`hY` jY _pmY`hjdZ � qd[l _ pYq ��� ha `[wgh`[f s �Yli[`a[p^ _pmY`hjdZ � qhpp
o [ e`[b[``[f qd[l _ dhmd |�� ha `[wgh`[f s � pmY`hjdZ � Yl jd[ Yjd[` d_lf e`Yihf[a
age[`hY` e[`bY`Z _lc[ jY oYjd _pmY`hjdZ � _lf _pmY`hjdZ } ahlc[ bY` [_cd i_pg[ Yb
��� n _pmY`hjdZ � qhpp d_i[ _ dhmd[` p[i[p Yb |�� s

�Yjhc[ jd[ fh�[`[lc[ o [jq[[l jd[ �y� epYj jd_j � �
�
��� jd[ e [`bY`Z _lc[ cd_`k
_cj[`hajhca Yb _ lgZo[` Yb _pmY`hjdZ a �jd[ `[agpj Yb _ j[cdlYpYm^ [i_pg_jhYl � n _lf jd[
f[chahYl _a jY qdhcd ha jd[ o [aj _lf dYq hj adYg pf o [ jgl[f n qdhcd ha o_a[f Yl jd[ ��

Yb jdha hlbY`Z _jhYl �ac[l_`hY [i_pg_jhYl � s yb cYg`a[ jd[ �y� cg`i[ ha Ylp^ _a mYYf _a
jd[ f_j_ ga[f jY m[l[`_j[ hj n _lf _ cg`i[ e`Yfgc[f gahlm gl`[e`[a[lj_jhi[ f_j_ q hpp
lYj o[ _eephc_op[ jY jd[ j_a{ s

|d[`[ _`[ i_`h_lja Yb jd[ �y� cg`i[ s xb jd[ j_a{ ha jY hf[ljhb^ jd[ b[_jg`[a hl
_l hZ _m[ n _lf hj ha eYaaho p[ jd_j jd[`[ q hpp o [ ZY`[ jd_l Yl[ n jd[l _ b`_cjhYl_p �y�
���y�� ha Z Y`[ _ee`Ye`h_j[ s |dha epYja jd[ jYj_p lgZo[` Yb b_pa[ f[j[cjhYl �ahlc[
jd[`[ Z _^ o[ ZY`[ jd_l Yl[� _m_hlaj jd[ e`Yo_ohphj^ Yb _ j`g[ f[j[cjhYl _a o [bY`[ s

|d[ b_cj jd_j [i[`^ f[j[cjhYl _pmY`hjdZ hliYpi[a _ j`_f[ Y� o[jq[[l j`g[ _lf
b_pa[ f[j[cjhYla d_a jd[ cYla[wg[lc[ jd_j b_pa[ f[j[cjhYla Zgaj o [ jYp[`_j[f o^ jd[
agoa[wg[lj e`Y c[aahlm aj_m[a hb _l^ `[_aYl_op[ p[i[p Yb j`g[ f[j[cjhYl ha jY o[ [re[cj[f s
�[ q hpp e hc{ ge Yl jd ha eYhlj _m_hl p_j[` Yl s

� O� O� O �Q��R � �QRWV� O yjd[` j^e [a Yb _pmY`hjdZ a d_i[ jd[h` Yql _ee`Ye`h_j[
e [`bY`Z_lc[ Z [j`hca _ccY`fhlm jY jd[ bglcjhYl jd[^ e[`bY`Z s � pjdYgmd _ f[vlhjhi[
phaj d_a ^[j jY _ee[_` n hj Z hmdj hlcpgf[ jd[ bYppYq hlm �

	 ���QUR� �S V��W��QWSP Z _^ o[ f[ac`ho [f hl j[`Z a Yb jd[ e_`_Z [j[`a Yb jd_j
b[_jg`[ n hlcpgfhlm pY c_jhYl _ccg`_c^ _lf oh_a s xl jd[ c_a[ Yb [fm[a jd ha Z hmdj
hlcpgf[ Y`h[lj_jhYl ���� s

	 ��QV� WP� ���SRWQ�� � agcd _a jdYa[ [ZepY^[f hl aj[`[Y Y` ZYjhYl [ajhZ _jhYl
Z _^ o[ ae [chv[f hl j[`Z a Yb j`g[ _lf b_pa[ Z _jcd[a ���� s |d[ p_c{ Yb _ mYpf
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aj_lf_`f c_l o[ vl[aa[f o^ _ee[_phlm jY `[e`Yfgchohphj^ ���� s
	 ��R���Q�R ��QW��QWSP e`Yop[Z a agcd _a ZYjhYl [ajhZ _jhYl n `[mhaj`_jhYl
_lf c_pho`_jhYl [ajhZ _jhYl n adYgpf e`[a[lj `[ag pja jYm[jd[` q hjd _ cYi_`h_lc[
Yl jd[ e_`_Z [j[`a �\� s

	 �U� �R� W��T V����W�V�QWSP e[`bY`Z_lc[ n bY` [r_Zep[ You [cj `[cYmlhjhYl n c_l
o[ ae[chv[f hl j[`Z a Yb jd[ cYlbgahYl Z _j`hr s |dha ha j_op[ jd_j f[ac`ho[a jd[
e`Yo_ohphjh[a jd_j _l hj[Z Yb cp_aa � qhpp o[ Z hacp_aahv[f _a _l hj[Z Yb cp_aa �
bY` [_cd Yb _ a[j Yb cp_aa[a s |d[ agZ Yb [_cd Yb jd[ `Yq a _lf cYpgZla adYgpf
_ff ge jY � �] s

cp_aa � cp_aa � cp_aa \ cp_aa �
cp_aa � �s] ] s] ] s] ] s]
cp_aa � ] s] ] s� ] s�� ] s]�
cp_aa \ ] s] ] s�� ] s\� ] s�
cp_aa � ] s] ] s]� ] s� ] s��

|_op[ � � �YlbgahYl � _j`hr
� e[`b[cj cp_aahv[` qYgpf d_i[ i_pg[ Yb � �] _pYlm jd[ fh_mYl_p qd[`[ � � �
_lf �[`Y [pa[qd[`[ s zYq[i[` n _ `[_p cp_aahv[` qYgpf d_i[ aYZ [ Y�kfh_mYl_p
[p[Z [lja n _a hl jdha [r_Zep[ s �Yj[ jd_j jd[ j_o p[ ha lYj l[c[aa_`hp^ a^ZZ[j`hk
c_p s |d[ cp_aahvc_jhYl _pmY`hjdZ Z hmdj _paY ae[chb^ _ `[u [cjhYl `_j[ _j qdhcd
hj q hpp `[bga[ jY e`Yfgc[ _ i_phf cp_aa Ygjegj s
� j[cdlYpYm^ [i_pg_jhYl qYgpf e`Yihf[ _l glq[hmdj[f j_op[ n ogj _ ac[l_`hY
[i_pg_jhYl qYgpf q[hmdj jd[ [lj`h[a jY j_{[ _ccYglj Yb jd[ e`hY` e`Yo_ohphj h[a
Yb jd[ i_`hYga You [cja n _ccY`fhlm jY _ e_`jhcgp_` _eephc_jhYl _lf jd[ cYaj Yb
i_`hYga j^e[a Yb [``Y` n jY e`Yfgc[ _l Yi[`_pp lgZo[` bY` `_l{hlm s
� e`Yop[Z _`ha[a hb jd[ j_a{ hliYpi[a  SQ� R�VS�PWQWSP �PT �S V��W��QWSP n
Y` hliYpi[a �U �QW��� SR ��R���Q�RW��T S� �VQ� s |dha ha jd[ ahjg_jhYl
hl fY cgZ [lj hZ _m[ _l_p^aha n qd[`[ m`_edhc_p a^ZoYpa _lf `[mhYla Zgaj o [
`[cYmlha[f _lf qd[`[ jd[`[ [rhaja eYj[ljh_p _Zohmghj^ hl bY` [r_Zep[ jd[
cp_aahvc_jhYl Yb _ b[_jg`[ _a _ pYlm f_ad[f phl[ Y` _ a[`h[a Yb adY`j cYphl[_`
phl[a s � [j`hca f[vl[f hl jdha _`[_ �a[[ ����� j^ehc_pp^ hliYpi[ aYZ [ Z[_ag`[
Yb Yi[`p_e _lf aYZ [ j`_f[Y� hl jd[ Z hak`[cYmlhjhYl Yb ahZep[ _lf cYZep[r
You [cja s

	 �����PQ�QWSP � � `[ih[q Yb a[mZ[lj_jhYl [i_pg_jhYl j[cdlhwg[a ���� hf[lk
jhv[f jqY cp_aa[a Yb [Zeh`hc_p [i_pg_jhYl � � ����
�� Z[jdYfa jd_j _jj[Zej
jY wg_ljhb^ jd[ wg_phj^ Yb jd[ Ygjegj hZ _m[ o_a[f Yl Z[_ag`[a Yb `[mhYl
ad_e[ n gl hbY`Z hj^ _lf cYlj`_aj � _lf �	���
� ���� Z[jdYfa jd_j cYZe_`[ jd[
a[mZ [lj_jhYl `[agpja q hjd aYZ[ m`Yglf j`gjd o_a[f Yl Z[_ag`[a Yb ehr[p Z hak
cp_aahvc_jhYl �lgZo[` Y` pY c_jhYl � _lf lgZo[` Yb `[mhYla s Xjgfh[a hl ����
gjhpha[ Z [_ag`[a Yb j`g[ _lf b_pa[ `[mhYla q hjd _ ae [chv[f Yi[`p_e cYZe_`[f
jY _ Z _lg_p a[mZ [lj_jhYl _a _ q_^ Yb f[j[`Z hlhlm jd[ f[m`[[ Yb Yi[` _lf glk
f[` a[mZ[lj_jhYl s �Y` UP�U� �R� W��T V ����W�V�QWSP Ylp^ � ����
�� Z[jdYfa
a[[Z _eephc_op[ n ogj jd[a[ _`[ gla_jhab_cjY`^ �oh_a[f � hb jd[^ cY``[aeYlf jY
jd[ YejhZ ha_jhYl c`hj[`h_ ga[f hl jd[ a[mZ [lj_jhYl _pmY`hjdZ o[hlm [i_pg_j[f s
yjd[` Z [j`hca d_i[ o[[l agmm[aj[f ��]� s

	 V�S��T �SS� �
�Q�� � � � hjjp[ qY`{ d_a o[[l c_``h[f Ygj hljY jd[ e [`bY`Z _lc[
Yb agcd a^aj[Z a �ogj a[[ �� ��� jdYgmd a^aj[Z a Yb jdha {hlf Z _^ o[ _op[ f`_q
geYl aj_o hphj^ e_`_Z [j[`a b`YZ cYlj`Yp jd[Y`^s
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� O� O 
��Q �RSQSVS �� O |d[ _ee_`[lj e[`bY`Z _lc[ Yb _l _pmY`hjdZ hl _ j[aj q hpp
f[e[lf Yl jd[ j[aj f_j_ ga[f _lf n hl Z _l^ c_a[a n jd[ j`_hlhlm f_j_ ga[f jY j`_hl jd[
_pmY`hjdZ s xj ha dYe[f jd_j jd[ j`_hlhlm f_j_ q hpp o [ ag� ch[ljp^ p_`m[ aY _a jY o[ bgpp^
`[e`[a[lj_jhi[ Yb jd[ j[aj f_j_ n ogj hl `[_phj^ _ vlhj[ _ZYglj Yb f_j_ ha _i_hp_op[ _lf
Zgaj o[ e_`jhjhYl[f hljY j`_hlhlm _lf j[ajhlm a[ja s xl Y`f[` jY cYlj`Yp m[l[`_pha_jhYl Yb
jd[ j`_hlhlm f_j_ _lf jY _iYhf Yi[`p[_`lhlm n jd[ j`_hlhlm f_j_ hja[pb Z _^ o[ e_`jhjhYl[f
hljY j`_hlhlm _lf i_phf_jhYl a[ja s X[i[`_p j[aj e`YjY cYpa d_i[ o[[l e`YeYa[f �a[[ ����
bY` _ `[c[lj `[ih[q � �

	 |d[ ����� ��� WP _ee`Y_cd hliYpi[a gahlm _pp jd[ _i_hp_op[ f_j_ bY` j`_hlhlm
_lf _pp jd[ f_j_ _m_hl bY` j[ajhlm s |dha [lag`[a jd_j jd[ j`_hlhlm ha _a cYZep[j[
_a eYaaho p[ q hjd jd[ _i_hp_op[ f_j_ s zYq[i[` n hj q hpp e`Yfgc[ _l YejhZ hajhc
ih[q Yb e[`bY`Z _lc[ ahlc[ jd[`[ ha jYj_p Yi[`p_e o[jq[[l jd[ j`_hlhlm _lf j[aj
f_j_ qdhcd ha gl`[_phajhc s |dha j[cdlhwg[ ha lYj _o p[ jY f[j[cj _l _pmY`hjdZ
q hjd eYY` m[l[`_pha_jhYl _o hphj^s

	 VRS�� ���WT�QWSP Z[jdYfa hliYpi[ {[[ehlm e_`j Yb jd[ f_j_ bY` j`_hl hlm _lf
gahlm jd[ `[aj bY` j[ajhlm s |d[`[ _`[ a[i[`_p i_`h_lja �

� �S �TSUQ Q�V�PW�U�� agmm[aj j[ajhlm q hjd _ vr[f b`_cjhYl Yb jd[ f_j_ s
|d[ [ajhZ _j[ e`Yfgc[f ha e[aahZ hajhc hl jd_j jd[`[ ha aj`hcjp^ lY Yi[`p_e
o[jq[[l jd[ j`_hlhlm _lf j[aj f_j_ n qdhcd _m_hl ha gl`[_phajhc s

� |d[ ����� SP� SUQ Z[jdYf agmm[aja j`_hl hlm q hjd _pp jd[ f_j_ [rc[ej
Yl[ hj[Z n _lf j[ajhlm q hjd jd_j hj[Z s |dha q hpp o [ ZY`[ `[e`[a[lj_jhi[
jd_l jd[ dYpfYgj n ogj jd[ Z [j`hc q hpp ag�[` b`YZ dhmd i_`h_lc[ fg[ jY
jd[ cd_lc[ Yb a[p[cjhlm _l [_a^ Y` fh� cg pj j[aj hj[Z s

� RSQ�QWSP hliYpi[a `[e [_j[fp^ m[l[`_jhlm j`_hlhlm _lf j[aj a[ja o^ `_lk
fYZ e_`jhjhYla Yb jd[ _i_hp_op[ f_j_ s |dha _ppYq a _ ehcjg`[ jY o [ oghpj
ge Yb _i[`_m[ e [`bY`Z_lc[ _lf jd[ cYlvf[lc[ hlj[`i_pa bY` jd[ Z [j`hca
ga[f s |d[ e`Yop[Z q hjd jd ha j[cdlhwg[ ha jd_j hj c_l `[wgh`[ _l hlY`fhk
l_j[ _ZYglj Yb jhZ [ n ahlc[ jd[^ ga[ _pp jd[ f_j_ _lf _l [ljh`[ j`_hlhlm
c^cp[ bY` [_cd j[aj s

	 R������WP� Z[jdYfa hliYpi[ m[l[`_jhlm _ j`_hl hlm a[j _lf _ j[aj a[j o^ `[k
a_Zephlm jd[ [ljh`[ f_j_ a[j _j `_lfYZ s |dha mhi[a j`_hlhlm _lf j[aj a[ja
qdhcd _`[ Yb _`ohj`_`^ ah�[ _lf Z _^ cYlj_hl lY n Yl[ n Y` ZY`[ jd_l Yl[ hlk
aj_lc[ Yb _ mhi[l f_j_ hj[Z s �_`h_lja hlcpgf[ jd[ oYYjaj`_e _lf jd[ u _c{
{lhb[ ��\� s |d[a[ _`[ cd[_e[` jd_l jd[ p[_i[ Yl[ Ygj j[cdl hwg[ q hjd `Yj_jhYl n
_lf _ee[_` jY e`Yihf[ o[jj[` [``Y` `_j[ [ajhZ _j[a jd_l jd[ p[_i[ _pp hl _lf
dYpfYgj j[cdlhwg[a s |d[^ _`[ [ae [ch_pp^ ga[bgp qd[l Ylp^ aZ _pp f_j_ a[ja _`[
_i_hp_op[ s

xj d_a o [[l agmm[aj[f jd_j bY` phZ hj[f _ZYglja Yb j[aj f_j_ n _l gloh_a[f [ajhZ _j[
Yb e[`bY`Z _lc[ Z _^ o[ Yoj_hl[f o^ j_{hlm jd[ _i[`_m[ Yb jd[ p[_i[ _pp hl _lf p[_i[
Yl[ Ygj [ajhZ _j[a ���� Yl jd[ o_aha jd_j jd[ jd[ [``Y` Z[_ag`[ bY` jd[ jqY e`YjYcYpa
cYli[`m[ _j hlvlhj[ f_j_ s

� O� O 
��Q �T� WPW�QR�QWSP O �lYjd[` hZeY`j_lj haag[ ha jd_j Yb dYq j[ajhlm ha
Y`m_lha[f s � dhpaj hj ha e[`b[cjp^ b[_aho p[ bY` _l hlfhihfg_p m`Yge jY f[vl[ _lf e[`bY`Z
_ j[aj n jd[`[ _`[ _ lgZo[` Yb _pj[`l_jhi[a �

	 
��QWP� 
 �P WPT�� �PT�PQ  ST
 � �r_Zep[a hlcpgf[ jd[ j[ajhlm Yb S�QW�
V�� V��R�VQ�R R�VS�PWQWSP �
�Q�� bY` ga[ hl jd[ �X c[laga ��� n ��� _lf jd[
����| j[aja Yb ��V� R�VS�PWQWSP _pmY`hjdZ a o^ jd[ �X � `Z^ ���� s |d[ hlk
iYpi[Z [lj Yb f[i[pYe[`a _j qY`{adYea _lf Ye[l b[[fo_c{ ep_^[f _l hZeY`j_lj
`Yp[ hl [lcYg`_mhlm jd[ hZe`Yi[Z[lj Yb jd[ j[cdlYpYm^s
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	 �S ��� SR�QW�� Q��QWP�
� � j[aj Yb W���� R�� W�QR�QWSP Yb Z [fhc_p hZ _m[ a[ja q_a `[eY`j[f hl ���� s

� [j`hca bY` f[vlhlm `[mhaj`_jhYl _ccg`_c^ q[`[ _m`[[f n _lf �� e_h`a Yb
hZ _m[ a[j q[`[ e`Yihf[f jY �� ahj[a bY` e`Y c[aahlm o^ �� j[cdlhwg[a n jd[
`[agpja Yb qdhcd q[`[ cYpp_j[f o^ _ c[lj`_p ahj[ s � dhpaj aYZ [ Z[jdYfa
m_i[ pYq[` Z [fh_l [``Y`a jd_l Yjd[`a n jd[ Z [jdYfa q[`[ lYj `[wg h`[f jY
e`Yfgc[ cYi_`h_lc[ Z _j`hc[a _lf aY q[`[ lYj _op[ jY e`[fhcj jd[h` Yql
_ccg`_c^s |d[ aZ _pp lgZo[` Yb f_j_ a[ja g a[f fhf lYj Z _{[ hj eYaahop[
jY f[j[`Z hl[ jd[ ZYaj aghj_op[ Z[jdYfa bY` _ mhi[l j_a{ s

� � j[aj Yb R�P�� W���� �����PQ�QWSP j[cdlhwg[a ���� q_a e [`bY`Z [f
Yl _ a[j Yb `_lm[ _lf `[�[cjhYl hZ _m[a s �Yg` m`Ygea cYZe_`[f jd[h`
_pmY`hjdZ a Yl _ a[j Yb \] j`_hlhlm hZ _m[a _lf �] �Z_lg_p� m`Yglf j`gjd
j[aj hZ _m[a b`YZ jqY ac_ll[`a s |d[ f_j_ _lf acY`hlm cYf[ d_i[ o[[l
Z_f[ _i_hp_op[ �\]� s

� � a[`h[a Yb j[aja Yl �Q�R�S ��QV� WP� q_a c_``h[f Ygj hliYpihlm ��
m`Ygea ���� _lf ahZ hp_` j^e[a Yb j[aja d_i[ o[[l Y`m_lha[f bY` m`_edk
hca `[cYmlhjhYl s xl [_cd c_a[ jd[ f[i[pYe[`a _`[ e`[a[lj[f q hjd _ a[j Yb
hZ _m[a _lf mhi[l _ c[`j_hl _ZYglj Yb jhZ [ jY e`Y c[aa jd[ f_j_ q hjd jd[h`
_pmY`hjdZ a s

	 � �S��T VS���QWQW�� j[aja _`[ `gl o^ f[i[pYe[`a f[ZYlaj`_jhlm jd[h` Yql
j[cdlhwg[a s |d[^ Z_^ ga[ cYZZYlp^ _i_hp_op[ j[cdl hwg[a _a jd[h` o_a[phl[ n
Y` `[hZep[Z [lj_jhYla Yb _ aj_j[ Yb jd[ _`j _pmY`hjdZ s |d[ p_j[` Z _^ o[ wghj[
e`Yop[Z _jhc n _a hj ha d_`f jY [lag`[ jd_j jd[ hZep[Z [lj_jhYla _`[ cY``[cj _lf
jd ha Z _^ f[j`_cj b`YZ jd[ c`[fho hphj^ Yb jd[ j[aja s yl[ aYpgjhYl ha jY Z _{[
_i_hp_op[ Ye [l aYg`c[ i[`ahYla Yb cYf[ agcd _a jd[ }_``Yl _lf � p[[j Yejhc_p
�Yq cYf[ �\ �� _lf jd[ |x�� aYbjq_`[ e_c{_m[ �\��

XYZ[ Yjd[` [r_Zep[a _`[ phaj[f Yl jd[ ����[j q[oahj[ �\\� s
� pjdYgmd e[`bY`Z _lc[ Z [j`hca _lf e`YjY cYpa c_l o[ _m`[[f n jd[^ Z _^ d_i[ _

q hf[ `_lm[ Yb hlj[`e`[j_jhYla qdhcd Z [_la jd_j hj ha i[`^ [_a^ jY m[l[`_j[ `[ag pja
jd_j _`[ lYj fh`[cjp^ cYZe_`_op[ s �Y` [r_Zep[ _ccg`_c^ Z _^ o[ f[vl[f _a _oaYpgj[
Y` `[p_jhi[ n e`[chahYl hl j[`Z a Yb jd[ lgZo[` Yb aj_lf_`f f[ih_jhYla Y` e [`c[lj_m[
cYlvf[lc[ hlj[`i_pa s yl[ aYpgjhYl ha jY e`[e_`[ _ aYbjq_`[ e_c{_m[ jd_j _gjYZ _jhc_pp^
_lf You [cjhi[p^ c_pcg p_j[ jd[ Z[j`hca _lf e`[e_`[a jd[ `[wgh`[f j_op[a _lf epYja s |dha
qYgpf hlcpgf[ jd[ j_a{ ae [chv c_jhYl n f_j_ a[j q hjd _llYj_jhYl Y` m`Yglf j`gjd n jd[
j[aj Z [j`hc acY`hlm cYf[ _lf o_a[phl[ _pmY`hjdZ s Xgcd _ e_c{_m[ c_l jd[l o[ Z _f[
_i_hp_op[ Yl jd[ hlj[`l[j _a hl �\]� s

� O � ��SRWQ�� WV � ��W�P �RWPVW���� O �[ jg`l Yg` _jj[ljhYl lYq jY jd[ `Yp[
jd_j aj_jhajhc_p Z [jdYfYpYm^ c_l ep_^ hl _pmY`hjdZ f[ahml s xl jdha vl_p a[cjhYl q[
fhacgaa _ae [cja Yb mYYf _pmY`hjdZ hc f[ahml hlcpgfhlm glf[`aj_lfhlm Yb jd[ aj_jhajhc_p
e`Ye [`jh[a Yb f_j_ _lf cYZZYl _pmY`hjdZ hc Ye [`_jhYla s �[ adYq dYq jd[ Z [jdYf Yb
[``Y` e`Ye_m_jhYl c_l o[ ga[f jY _aa[aa jd[ aj_ohphj^ Yb hZ _m[ e`Y c[aahlm _pmY`hjdZ a n
_lf dYq {lYq p[fm[ Yb jd[ Y`hm hl a Yb jd[ Z [jdYf Yb p[_aj awg_`[a c_l p[_f jY [i_pg_jhYl
j[cdlhwg[a _lf ZYfhv c_jhYla qdhcd `[ag pj hl o[jj[` _pmY`hjdZ a s �_Z hph_`hj^ q hjd jd[
cYZZYl bY`Z a Yb jd[ [wg_jhYla ga[f hl cYZegj[` ihahYl Ybj[l _ppYq a jd[ aj_jhajhc_p
_aagZejhYla `[m_`fhlm jd[ f_j_ jY o [ f[fgc[f � s �lYq p[fm[ Yb jd[ _f[wg_c^ Yb jd[a[
_aagZejhYla d_a _ fh`[cj _lf o[l[vch_p [�[cj Yl _pmY`hjdZ hc [�[cjhi[l[aa s Xgcc[aabgp
_aagZejhYla hl Yl[ _pmY`hjdZ q hpp m[l[`_pp^ o[ Yb g a[ hl Yjd[` _pmY`hjdZ a n _ppYq hlm
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`_ehf _pmY`hjdZ hc f[i[pYeZ[lj bY` l[q e`Yop[Z a s
� ON O �RS� �RQ
 S � �S�� SP ����� �RWQ���QWV �� �R�QWSP� O xl ahZep[ hZ k

_m[ e`Y c[aahlm n jd[ `[wgh`[Z[lja Yb _l hZ _m[ _pmY`hjdZ Z_^ o[ eg`[p^ jY [ld_lc[
jd[ hZ _m[ bY` ih[q hlm s zYq[i[` n jd[ _hZ Yb hZ _m[ Ye[`_jhYla bY` hZ _m[ _l_p^aha _lf
cYZegj[` ihahYl ha jY e`Yfgc[ _l hZ _m[ jd_j Z_{[ c[`j_hl hlbY`Z_jhYl [rephchj hl jd[
`[agpjhlm hZ _m[ jY _aahaj hl _gjYZ_j[f f_j_ [rj`_cjhYl s �[l[`_pp^n vl_p aj_m[a Yb jd[
_pmY`hjdZ `[ag pj hl dhmd i_pg[a Yi[` b[_jg`[a Yb hlj[`[aj qdhcd _`[ jd[l jd`[adYpf[f
jY f[vl[ _ a[j Yb b[_jg`[a Y` `[mhYla s �[_ihlm _ahf[ jd[ f[vlhjhYl Yb jd[ b[_jg`[ n Yl[
c`hj[`h_ qdhcd f[j[`Z hl[a _ mYYf b[_jg`[ f[j[cjhYl _pmY`hjdZ ha hja o [d_ihYg` hl jd[
e`[a[lc[ Yb lYha[ s xl e_`jhcg p_` n jd_j jd[ `[agpjhlm hZ _m[ mhi[a `[agpja jd_j `[_pp^ c_l
o[ hlj[`e`[j[f eg`[p^ Yl jd[ o_aha Yb jd[ Ygjegj i_pg[a s |dha [lag`[a jd_j _ dhmd
i_pg[ ha ph{[p^ jY o [ m[lghl[ _lf lYj u gaj _ cYla[wg[lc[ Yb e`Ye_m_j[f lYha[ s ylp^
aj_o p[ j[cdlhwg[a c_l bY`Z jd[ o_aha Yb jd[ ga[bgp oghpf hlm opYc{a bY` hZ _m[ _l_p^aha
_pmY`hjdZ a s

xj ha jd[`[bY`[ ga[bgp jY [r_Z hl[ jd[ e`Ye[`jh[a Yb aYZ [ cYZZYl hZ _m[ Ye[`_jhYla
gahlm [``Y` e`Ye_m_jhYl s �YppYq hlm jd[ m[l[`_p _ee`Y_cd bY` [``Y` e`Ye_m_jhYl n qdhcd
_aagZ [a [``Y` fhaj`hogjhYla qdhcd _`[ q[pp cd_`_cj[`ha[f o^ i_`h_lc[a qdhcd _`[ aZ_pp
hl cYZe_`haYl jY jd[ j^ehc_p `_lm[ Yb phl[_`hj^ Yb jd[ e`Y c[aahlm bglcjhYla n q[ `[c_pp
jd_j �

�� � �� � � �� � �� ��
qd[`[ �� ha jd[ cYi_`h_lc[ Yl jd[ Z [_ag`[f i_pg[a _lf �� ha _ i[cjY` Yb f[`hi_jhi[a �

�� � � � �
�� � �

� �
�� � �

� �
�� � �

�����

_lf �� � �� � ha jd[ i_`h_lc[ Yl jd[ cYZegj[f Z [_ag`[ s xb q[ _eep^ jdha jY hZ _m[
e`Y c[aahlm Ye[`_jhYla n _lf _aagZ [ jd_j hZ _m[a d_i[ glhbY`Z hlf[e[lf[lj `_lfYZ
lYha[ n jd[l q[ c_l ahZephb^ jdha [re`[aahYl jY �

�� �	
 �� � � �
� �

�� � � �	

� ��

��

|d_j ha n jd[ cYlj`hogjhYl jY jd[ Ygjegj b`YZ [_cd i_`h_lc[ hliYpi[f hl jd[ c_pcg p_jhYl
ha _ff[f hl wg_f`_jg`[ _lf q[hmdj[f q hjd jd[ phl[_`ha[f _ee`YrhZ _jhYl jY bglcjhYl
aj_o hphj^s �eep^hlm jdha _l_p^aha jY _ a[j Yb cYZZYl hZ _m[ Ye[`_jhYla bY` hlegj hZ _m[
� n Ygjegj hZ _m[ � _lf Ygjegj hZ _m[ i_`h_lc[ �� � s q[ m[j jd[ bYppYq hlm `[ag pja �

t`Yc[aa �_pcgp_jhYl |d[Y`[jhc_p � ``Y`
�ffhjhYl � � �� � �� �� � �

�
�� � �

��
� hi hahYl � � ���� �� � � � ��� �� � � �� � ��� ��

� gpjhephc_jhYl � � �� � �� �� � � � �� �
�� � � �� �

��
Xwg_`[k`YYj � � � ��� � �� � � � ����
�Ym_`hjdZ � � ��� ��� � �� � � � ��� ��

tYp^lYZ h_p |[`Z � � � � �� � � ��� ��� ��
�
��

|_op[ � s � ``Y` t`Ye_m_jhYl hl xZ_m[ t`Y c[aahlm ye[`_jhYla s
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�Yjhc[ jd_j bY` Ylp^ Yl[ Yb jd[ Ye[`_jY`a �_ffhjhYl � ha jd[ Ygjegj i_`h_lc[ hlf[k
e [lf[lj Yb jd[ hZ _m[ f_j_ s |dha _pmY`hjdZ e`[a[`i[a gl hbY`Z `_lfYZ lYha[ hl jd[
Ygjegj hZ _m[ s � _l^ Yb jd[ i[`^ cYZZYl hZ _m[ _`hjdZ [jhc Ye [`_jhYla n Z Yaj lYj_op^
Zgpjhephc_jhYl _lf fhihahYl n e`Yfgc[ _ `[ag pj qdhcd ha T�Q� T�� �PT�PQ s |dha Z [_la
jd_j [_cd Ygjegj ehr[p q hpp d_i[ fh�[`[lj lYha[ cd_`_cj[`hajhca s XY jd[ lYha[ p[i[p hl
Yl[ e_`j Yb jd[ hZ _m[ q hpp o [ fh�[`[lj b`YZ jd_j hl _lYjd[` e_`j Yb jd[ hZ _m[ n _ck
cY`fhlm jY jd[ hZ _m[ cYlj[lj s |dha cYZephc_j[a jd[ e`Yc[aa Yb hlj[`e`[j_jhYl ahlc[ hj
Z _{[a hj Zgcd d_`f[` jY a[j _ jd`[adYpf qdhcd d_a _l^ aj_jhajhc_p Z [_lhlm s

yl jd[ qdYp[ n Z Y`[ cYZephc_j[f bglcjhYla q hpp `[ag pj hl ZY`[ cYZephc_j[f lYha[
cd_`_cj[`hajhca _lf jdha mhi[a _lYjd[` jd[Y`[jhc_p Z Yjhi_jhYl bY` }Yq^[` ~a cYlu [cjg`[ s
zYq[i[` n jdha ha lYj _pq_^a jd[ c_a[ s �Y` [r_Zep[ � Xwg_`[k`YYj Yb XgZ Yb Xwg_`[a �

� � �� �� � � ��
�� � � � �� �

�� � � �� �
��� �� � � ��

|dha c_pcgp_jhYl cYlj_hla a[i[`_p _`hjdZ [jhc cYZeYl[lja qdhcd q[ d_i[ _p`[_f^
adYql jY o[ glaj_op[ s �[j hl jd[ c_a[ Yb [wg_p i_`h_lc[a

�
�� �

�
�� jdha `[fgc[a jY jd[

aj_o p[ bY`Z �

�� � �
�
�

Xgcd `[agpja mhi[ ga jd[ ZYjhi_jhYl jY cYljhlg[ hli[ajhm_jhlm aYedhajhc_j[f _ee`Y_cd[a
jY f_j_ _l_p^aha s

� O� O � WP��R � W�Q�R� O �Y` phl[_` v pj[`a q[ hlj`Yfgc[ jd[ ae_jh_p agoac`hej bY` jd[
hlegj _lf Ygjegj hZ _m[a � _lf � �

�	
 � �
� ��

�	� �
��
qd[`[

��
_`[ jd[ phl[_` cYk[� ch[lja s � ``Y` e`Ye_m_jhYl mhi[a �

�� �	
 � �
�

�
�� �	� �
��

��

�Y` glhbY`Z [``Y`a jdha c_l o[ `[q`hjj[l _a �
�� �	
 �

�
� �
�

�
��

�� � �
�
�

XY jd_j bY` [r_Zep[ _ ahZep[ v pj[` q hjd �

�
� �� �

�
]
�
��

|dha qYgpf mhi[ �
�� � � �

�
�

|dga phl[_` v pj[`a e`Yfgc[ Ygjegja jd_j d_i[ glhbY`Z [``Y`a s zYq[i[` n qdhpaj
jd[a[ [``Y`a d_i[ jd[ f[ah`_o p[ e`Ye [`j^ Yb o[hlm glhbY`Z n jd[^ _`[ lY pYlm[` hlf[k
e [lf[lj n glph{[ jdYa[ b`YZ hZ _m[ _`hjdZ[jhc s |dha ha o [c_ga[ jd[ a_Z [ f_j_ ha ga[f
a[i[`_p jhZ [a hl jd[ c_pcgp_jhYl Yb jd[ Ygjegj hZ _m[ ehr[pa s XY c_`[ Zgaj o[ j_{[l
qd[l _eep^hlm bg`jd[` e`Y c[aahlm s

xb bg`jd[` phl[_` v pj[`hlm aj_m[a _`[ ga[f n jd[ e`hlchep[ Yb age [`eYahjhYl Z [_la
jd_j _pp jd[ Ye [`_jhYla c_l o[ `[ep_c[f o^ _ cYZohl[f phl[_` v pj[` _lf jd[ Y`hm hl_p
f[`hi_jhYl ajhpp dYpfa s
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� O� O �S� WP WP� ����� �� �R�QWSP� O � pmY`hjdZ f[ahml d_a cYli[ljhYl_pp^ e`Yk
m`[aa[f o^ f[i[pYehlm _lf _eep^hlm _ lgZo[` Yb f_j_ Z _lhegp_jhYl e`Y c[aa[a jd_j
_jj[Zej jY [rj`_cj aYZ [ a[j Yb i_pg[a b`YZ _l hZ _m[ s |d[ �[lj`_p � hZ hj |d[Y`[Z
adYq a jd_j _a Zgpjhep[ lYha^ e`Y c[aa[a _`[ cYZohl[f n jd[^ q hpp j[lf jYq_`fa _ �_gak
ah_l fhaj`hogjhYl s � dhpaj jdha Z _^ o[ aY hl jd[ phZ hjhlm c_a[ n Yl[ c_llYj `[p^ Yl jdha
qd[l f[_phlm q hjd aZ_pp lgZo[`a Yb eYY`p^ o[d_i[f fhaj`hogjhYla s |dha ha [ae[ch_pp^
aY hl lYlkphl[_` e`Y c[aa[a agcd _a hZ _m[ e`Y c[aahlm aj[ea ahlc[ [i[l i[`^ aZ _pp f[ih_k
jhYla b`YZ jd[ �_gaah_l fhaj`hogjhYl Yl jd[ hlegj f_j_ c_l d_i[ c_j_aj`Yedhc [�[cja
Yl _pmY`hjdZ e[`bY`Z_lc[ _lf jdga Yl jd[ Ygjegj f_j_ s � a Z Yfgp[a _`[ cd_hl[f
jYm[jd[` n jd[^ e`Yfgc[ _ a[j Yb e_`jh_p `[agpja qdhcd Z_^ o[cYZ [ ZY`[ _lf ZY`[
lYlkphl[_` _lf d_i[ hlc`[_ahlmp^ lYlkglhbY`Z [``Y` e`Ye [`jh[a _a Yl[ ZYi[a fYql jd[
cd_hl s |d[ vl_p Ygjegj Yb agcd _ a^aj[Z ha ph{[p^ jY o [ f_j_ jd_j ha b`_mhp[ n b`_mk
Z [lj[f _lf glaj_o p[ s |d[ cYZohl[f [�[cja Yb f_j_ f[e [lf[lj c_pcgp_jhYla _lf pY c_p
cY``[p_jhYla c_l Z [_l jd_j jd[ `[agpja Yb b[_jg`[ f[j[cjhYl _pmY`hjdZ a Ybj[l ihag_pp^
`[a[Zop[ Z _mmYja awgh`Z hlm _oYgj Yl jd[ ac`[[l s X_^hlm n jd_j jd[ `[agpja d_i[ �mYl[
jY Z _mmYja� qYgpf lYj o [ _ o_f _l_pYm^s

J(I) K(I) L(I)

non−uniform errors really non−uniform maggots

��� � � ��� � ���������� �� ������ �� ���� �� �������� ��� ������

�l _pj[`l_jhi[ _ee`Y_cd jY _pmY`hjdZ hc f[i[pYeZ [lj qYgpf o[ jY j`^ jY Z _hlj_hl
jd[ fhaj`hogjhYl Yb [``Y`a agcd jd_j jd[^ _`[ Yb aYZ[ {lYql _lf Z _l_m[_op[ bY`Z s
�l [r_Zep[ Z hmdj o[ glhbY`Z [``Y`a s

F(I) H(I)G(I)

uniform errors uniform errors uniform errors

��� � � �� � � ���������� �� ������ ������ � ������ ��� ������

�fm[ f[j[cjhYl ha _l [r_Zep[ Yb Yl[ agcd e`Y c[aahlm cd_hl qdhcd cYZe`ha[a _
a[wg[lc[ Yb e`Yc[aahlm aj[ea �

	 _ cYliYpgjhYl q hjd _ phl[_` lYha[ v pj[` � � �_gaah_l
	 _ c_pcgp_jhYl Yb ae_jh_p f[`hi_jhi[a �	 �

�
 qhjd pY c_p fh�[`[lc[a � � �k �n ] n ��
	 _ c_pcgp_jhYl Yb [fm[ aj`[lmjd � � �� �	 � � �
 �

|dha ha bY ppYq[f o^ _ jd`[adYpfhlm _lf e[_{ vlfhlm aj_m[ s |dha vl_p aj_m[ q hpp o [
`[ph_op[ e`Yihf[f jd_j q[ d_i[ aj_o hphj^ _bj[` jd[ v`aj jd`[[ hZ _m[ e`Y c[aahlm aj[ea s
�`YZ Yg` _l_p^aha Yb jd[ o_ahc [p[Z [lja n v pj[`hlm _lf agZ Yb awg_`[a _ee[_` jY o [
aj_o p[ _lf Yl[ c_l cYlcpgf[ jd_j [fm[ f[j[cjhYl ha _ aj_op[ Ye [`_jhYl s

|d[ �_ll^ [fm[ f[j[cjY` �\�� bYppYq a jdha a[wg[lc[a Yb aj[e a s |d[ agcc[aa _lf
q hf[ ga[ Yb jdha Ye [`_jY` ha Ybj[l jdYgmd jY o[ fg[ jY jd[ _eephc_jhYl Yb YejhZ _phj^
c`hj[`h_ hl hja f[ahml s xl `[_phj^ jd[ �_gaah_l aZYYjdhlm ga[f ha agokYejhZ _p _lf jd[
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agcc[aa Yb jd[ Ye[`_jY` Z _^ d_i[ ZY`[ jY fY q hjd jd[ [``Y` e`[a[`ihlm e`Ye[`jh[a Yb
jd[ cYlajhjg[lj aj[ea s

zYq[i[` n hj adYgpf lYq o[ cp[_` jd_j agcd aj_ohphj^ Z _^ lYj o[ [rdho hj[f o^ Yjd[`
hZ _m[ [rj`_cjhYl Ye[`_jhYla s Xgcd _`mgZ [lja Z _^ [rep_hl qd^ hj d_a e`Yi[l fh� cgpj
jY f[ahml `[ph_op[ cY`l[` f[j[cjY`a s

� O� O � �� W�U� �W���W�SST O �[ jg`l lYq jY jd[ e`Yop[Z Yb hlj[`e`[j_jhYl Yb
f_j_ gahlm _ ZYf[p s �[ aj_`j q hjd aYZ [ o_ahc f[vlhjhYla Yb e`Yo_ohphj^

	 � �� � e`Yo_ohphj^ Yb [i[lj � s
	 � ��� � e`Yo_ohphj^ Yb ahZgpj_l[Yga [i[lja � _lf } s
	 � �� �� � e`Yo_ohphj^ Yb [i[lj � mhi[l [i[lj } s
	 � �� ��

�
� � e`Yo_ohphj^ Yb [i[lj � mhi[l [i[lja } _lf � s

|d[ o_ahc bYglf_jhYl Yb e`Yo_ohphj^ jd[Y`^ bYppYq a b`YZ jd[ bYppYq hlm hljghjhi[ f[vlhk
jhYl Yb cYlfhjhYl_p e`Yo_ohphj^s

� ��
�
� � � � �� �� �� �� �

xl jdha f[vlhjhYl [i[lja � _lf � _`[ ahZgpj_l[Yga _lf d_i[ lY �[rephchj� j[ZeY`_p
Y`f[` q[ c_l q`hj[ �

� ��
�
� � � � ��

�
� � � � �� �� �� �� �

|dha p[_fa ga jY _ cYZZYl bY`Z Yb ��
�� 
��SR�� n jd[ [wg_jhYl �

� �� �� � � � �� �� �� �� �
� �� �

qdhcd _ppYq a ga jY cYZegj[ jd[ e`Yo_ohphj^ Yb Yl[ [i[lj hl j[`Z a Yb Yoa[`i_jhYla Yb
_lYjd[` _lf {lYq p[fm[ Yb u Yhlj fhaj`hogjhYla s �[ c_l [rj[lf jd[ u Yhlj e`Yo_ohphj^
[wg_jhYl jY jd`[[ Y` ZY`[ [i[lja �

� ��
�
�
�
� � � � �� ��

�
� �� ��

�
� �

� ��
�
�
�
� � � � �� ��

�
� �� �� �� �� �� �

�Y` � [i[lja q hjd e`Yo_ohphjh[a cYZegj[f _aagZ hlm _ e_`jhcg p_` hlj[`e`[j_jhYl Yb jd[
f_j_ �bY` [r_Zep[ _ ZYf[p � � �

� �� �
�
� � �

� � ���� �� �� �� � �

� �� � �� � �
� � ���� �

� �� �� � �� � ���� �
� � ������� �� �� �� �� �

� �� W�U� �W���W�SST aj_jhajhca hliYpi[a jd[ hf[ljhvc_jhYl Yb jd[ ZYf[p � qdhcd
Z _rhZ ha[a agcd _ e`Yo_ohphj^s xl jd[ _oa[lc[ Yb _l^ Yjd[` hlbY`Z _jhYl jd[ e`hY`
e`Yo_ohphj^ � �� � ha _aagZ [f jY o[ cYlaj_lj bY` _pp � s

xl jd[ c_a[ qd[`[ [_cd Yoa[`i[f [i[lj ha hlf[e [lf[lj Yb _pp Yjd[`a q[ c_l q`hj[ �

� �	 �� � � � �� � �� �� �� � �� �� �� � �� � ���� �� �� �

� p[_`p^ jdha ha _ ZY`[ e`_cjhc_p f[vlhjhYl Yb u Yhlj e`Yo_ohphj^s zYq[i[` n hj fY[a _aagZ [
f_j_ hlf[e[lf[lc[ s t`Yo_ohphj^ hlf[e [lf[lc[ ha agcd _l hZeY`j_lj cYlc[ej hj ha qY`jd
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f[vlhlm c_`[bg pp^s xb {lYq p[fm[ Yb jd[ e`Yo_ohphj^ Yb Yl[ i_`h_op[ � _ppYq a ga jY m_hl
{lYq p[fm[ _oYgj _lYjd[` [i[lj � jd[l jd[a[ i_`h_op[a _`[ PSQ hlf[e [lf[lj s

xb q[ f[vl[ jd[ i_`h_jhYl Yb jd[ Yoa[`i[f Z[_ag`[Z [lja � � _oYgj jd[ m[l[`_jhlm
bglcjhYl �_j �� � qhjd aYZ [ `_lfYZ [``Y` n jd[ e`Yo_ohphj^ �

� �� � �� � �
� � �����

�
�
�
�� �

qhpp o [ [wg hi_p[lj jY � �� � ��
�
�� � s � a a[p[cjhYl Yb f_j_ eYhlj � � _gjYZ _jhc_pp^ ae [chk

v[a �� jdha p_jj[` j[`Z c_l a_b[p^ o [ f`Yee[f s �dYYahlm �_gaah_l `_lfYZ [``Y`a q hjd
_ aj_lf_`f f[ih_jhYl Yb

�
� mhi[a �

� �� � �� � � � ���� �
� �� � � � ��

�
�� ���

�
�
��

�

qd[`[ � � ha _ lY`Z _ph�_jhYl cYlaj_lj s |dha Z _^ o[ ga[f _a jd[ o_aha bY` jd[ Z _rhZgZ
ph{[phdYYf qdhcd ha f[`hi[f b`YZ jd[ u Yhlj e`Yo_ohphj^ �

� �	
�
� � � ���� �� � �� ��� �� �

�[ c_l lYq cYlaj`gcj jd[ Z _rhZgZ ph{[phdYYf bglcjhYl �

��� �� �	 �� �� � �
�

��� �� �� � �� ��

agcd jd_j �

� �	 �� � � ��� � ��� �
� �� � � � ��

�
�� ���

�
�
��

�

qdhcd p[_fa jY jd[ � � f[vlhjhYl Yb pYm ph{[phdYYf �

��� �	 �� � � � �
�
�
�

�� � � � ��
�
�� ���

�
�� � ��� 	


|dha [re`[aahYl c_l o[ Z _rhZ h�[f _a _ bglcjhYl Yb jd[ e_`_Z [j[`a � _lf jdha e`Y c[aa
ha m[l[`_pp^ {lYql _a _ p[_aj awg_`[a vj s |d[ hZeY`j_lc[ Yb jdha jY Z _cdhl[ ihahYl ha
jd_j jd[ Z_u Y`hj^ Yb _pp _pmY`hjdZ a c_l o[ j`_c[f o_c{ jY jdha ahlmp[ [ajhZ _jhYl j[cdk
lhwg[ s xl e_`jhcgp_` n _l^ aYpgjhYl Yb a[ja Yb phl[_` [wg_jhYla o^ Z_j`hr hli[`a[ n Z _l^
l[g`_p l[jqY`{ j`_hl hlm _pmY`hjdZ a n _lf m[l[`_pp^ ZYaj YejhZ _phj^ c`hj[`h_ s zYq[i[` n
jd[`[ _`[ a[i[`_p {[^ b_hphlma Yb agcd _l _ee`Y_cd qd[l ga[f _a jd[ o_aha bY` Z_cdhl[
ihahYl _pmY`hjdZ a s xj ha o_a[f Yl jd[ _aagZejhYla Yb hlf[e [lf[lj Z [_ag`[Z[lja _lf
�_gaah_l [``Y`a s |dha c_l o`[_{ fYql hl _ lgZo[` Yb q_^a �

	 lYlk�_gaah_l f_j_
	 lYlkhlf[e[lf[lc[ hl jd[ Z [_ag`[Z[lj e_`_Z [j[` ae_c[
	 lYlkphl[_`hj^ hl jd[ Z [_ag`[Z [lj e_`_Z[j[` ae_c[

� gcd [�Y`j ha fh`[cj[f n aYZ [jhZ [a gl{lYq hlmp^n hljY Yi[`cYZ hlm jd[a[ phZ hj_jhYla s
� d_j bYppYq a o[pYq _`[ ahZep[ agmm[ajhYla bY` hli[ajhm_jhi[ e pYja qdhcd c_l o[ m[l[`k
_j[f jY j[aj jd[ _f[wg_c^ Yb jd[a[ _aagZejhYla _lf agmm[ajhYla bY` ZYfhvc_jhYla jY
jd[ o_ahc _ee`Y_cd adYgpf eYY`p^ cYlbY`Z hlm f_j_ o[ hf[ljhv[f s

� O� ON O �SP���U��W�P �RRSR� O � d[`[_a p[_aj awg_`[a hZephchjp^ _aagZ [a _ �_gak
ah_l fhaj`hogjhYl hl jd[ Z [_ag`[Z[lj i_`h_o p[ n Z _cdhl[ ihahYl ha bg pp Yb f_j_ bY` qdhcd
jd ha c_llYj o[ _aagZ [f s |d[`[ _`[ jqY bY`Z a Yb jd[ e`Yop[Z �
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��� � � �� � ���� ������������� � �������� ���� ��� ��������

	 |d[ [``Y` fhaj`hogjhYl Z _^ o[ `[p_jhi[p^ cYZe_cj ogj o_fp^ a{[q[f
	 |d[`[ Z _^ o[ Ygjph[`a c_ga[f o^ f_j_ �cYlj_Z hl_jhYl� s

yl[ j[cdlhwg[ bY` cYehlm q hjd jd[ v`aj e`Yop[Z ha jY j`_labY`Z jd[ f_j_ jY `[ZYi[
a{[q hlm s |dha c_l o[ fYl[ hb q[ d_i[ _ `[p_jhYladhe o[jq[[l jd[ Z [_ag`[Z[lj _lf
hja aj_lf_`f f[ih_jhYl �

�	 � � �� �
q[ c_l a[[{ _ bglcjhYl � qdhcd q hpp m hi[ ga �

� � �	 � � ��� 	

� ahlm [``Y` e`Ye_m_jhYl �

� � �	� � �	 �� ��� � � �� � �� ��� � ��� 	

|d_j ha n hlj[m`_j[ jd[ `[che`Y c_p Yb jd[ [``Y` f[e [lf[lc[ �

� � � ��� 	
� �� � ��
|d[ j[cdlhwg[ c_l o[ cYlahf[`[f _a _eep^hlm jd[ hli[`a[ Yb [``Y` e`Ye_m_jhYl hl Y`f[`
jY qY`{ o_c{ jY _ glhbY`Z fhaj`hogjhYl s

xb q[ j_{[ aj[`[Y f_j_ _a _l [r_Zep[ n q[ d_i[ f[ejd 	 `[p_j[f jY b[_jg`[ pY c_jhYla
hl jd[ p[bj � 
 _lf `hmdj � � hZ _m[a aY �

	 �
� �

�� 
 � � � �
� ``Y`a hl eYahjhYl � � ��

� � � 	 � _`[ jd[`[bY`[ o_fp^ a{[q[f s �jj[Zejhlm _ p[_aj Z [_l
awg_`[f aYpgjhYl q hjd jd[a[ Z [_ag`[a fh`[cjp^ �[m bY` ZYf[p pY c_jhYl � ha glaj_op[ fg[
jY p_`m[ [``Y`a bY` p_`m[ 	 s zYq[i[` n [``Y`a hl TW���RWQ
 ���V� � � ��

� � � �� � �	 � _`[
glhbY`Z _lf c_l o[ ga[f bY` vjjhlm s

� O� O� O � ���WP� � WQ� �UQ�W�R� O � a fhacgaa[f [_`ph[` glf[` jd[ e [`bY`Z_lc[ Yb
f[j[cjhYl _pmY`hjdZ a n jd[`[ ha _ j`_f[ Y� o[jq[[l j`g[ _lf b_pa[ f[j[cjhYl n agcd jd_j
bY` _l^ `[_aYl_op[ p[i[p Yb `[ph_ohphj^ �j`g[ f[j[cjhYl `_j[� jd[`[ q hpp _pq_^a o[ aYZ [
`_j[ Yb b_pa[ ahml_p s |dha q hpp Z _lhb[aj hja[pb _a Ygjph[`a hl jd[ f_j_ s XY _l^ _pmY`hjdZ
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e`Y c[aahlm b[_jg`[a q hpp d_i[ jY f[_p q hjd Ygjph[`a s |dha e`Yop[Z c_l o[ `[cYml ha[f hl
_l^ e`_cjhc_p e`Yop[Z o^ ahZep^ e`Yfgchlm _ dhajYm`_Z Yb jd[ `[ahfg_pa b`YZ vjj[f
i_pg[a s � d_j jY fY _oYgj agcd Ygjph[`a Ylc[ jd[ e`Yop[Z d_a o [[l hf[ljhv[f ha _
bglf_Z [lj_p `[a[_`cd haag[ s

|d[ _`[_ Yb �SU�Q �Q�QW�QWV� Y�[`a _ lgZo[` Yb j[cdlhwg[a qdhcd c_l d[pe �\�� s
|d[ ahZep[aj hliYpi[a phZ hjhlm jd[ cYlj`hogjhYl Yb _l^ f_j_ eYhlj jY jd[ jYj_p p[_aj
Z [_l awg_`[ �

� ��� �� � � �
� �

�� � �� � � � ��
�
�� ���

�
�� �

� �] �

|d[ cdYhc[ Yb � s] �\
�
� _a jd[ phZ hj Yl jd[ cYlj`hogjhYl ha _ee`Yr hZ _j[ _lf Z _^ o[

_f_ej[f jY jd[ e`Yop[Z s
|dha j[cdlhwg[ ha lYj e_`jhcg p_`p^ mYYf bY` Z [jdYfa qdhcd ga[ f[`hi_jhi[a fg`hlm

YejhZ ha_jhYl n _a hj hlj`Yfgc[a fhacYljhlghjh[a jd_j Z _^ p[_f jY pY c_p Z hlhZ _ s �l
_pj[`l_jhi[ hliYpi[a `[e p_chlm jd[ �_gaah_l q hjd _ cYljhlgYga fhaj`hogjhYl q hjd pYlm
j_hpa s |d[ ZYaj cYZZYl Yb jd[a[ ha jd[ fYgop[ ahf[f [reYl[ljh_p qdhcd ha _f[wg_j[
bY` ZYaj _eephc_jhYla �

� ��� �� � � �
�

� �� � � � ��
�
�� ��

�
�

�

� Y`[ cYZep[r j[cdlhwg[a qdhcd _jj[Zej jY ZYf[p aphmdjp^ ZY`[ `[_phajhc fhaj`hogjhYla
c_l o[ bYglf hl jd[ phj[`_jg`[ s yl[ [r_Zep[ ha jd[ �_gc^ fhaj`hogjhYl �

� �� � �� � � �
� �

�� � � � �� ��� ���
�� ��

aY jd_j Yg` pYm e`Yo_ohphj^ ha lYq �

� ��� �� � � �
�

��� �� �
�� � � � ��

�
�� ���

�
�
��

�

|d[a[ _`[ cYljhlgYga n aY q[ c_l ga[ f[`hi_jhi[ Z [jdYfa bY` YejhZ ha_jhYl s zYq[i[` n
jd[ e`hc[ q[ e_^ ha jd_j n glph{[ aj_lf_`f p[_aj awg_`[a n agcd cYaj bglcjhYla c_l `_`[p^
�Y` e [`d_ea l[i[`� o[ YejhZ ha[f o^ TWR�VQ aYpgjhYl aY q[ d_i[ jY ga[ WQ�R�QW�� j[cdk
lhwg[a qdhcd j[lf jY o[ apYq[` _lf c_l _paY `[agpj hl pY c_p `_jd[` jd_l mpYo_p YejhZ _ s
xlj[`[ajhlmp^n _ phl{ o[jq[[l jd[ dhmd p^ `Yogaj j[cdlhwg[ Yb jd[ zYgmd j`_labY`Z _lf
Z _rhZgZ ph{[phdYYf d_a o [[l adYql hl �\�� _lf jdha e`Yihf[a Yl[ Z [jdYf Yb pY c_jhlm
mpYo_p Z hlhZ _ gahlm _ `Yogaj aj_jhajhc s

� O� O� O � SP��PT�� �PT�PQ � ���UR�� �PQ� O �lf[` e`_cjhc_p ch`cgZ aj_lc[a jd[
f_j_ f[phi[`[f jY _l _pmY`hjdZ Z_^ o[ cY``[p_j[f s �Y``[p_jhYl e`Yfgc[a a^aj[Z_jhc
cd_lm[a hl Yl[ e_`_Z [j[` fg[ jY cd_lm[a hl _lYjd[` s |dha c_l o[ ihag_pha[f o^
e`Yfgchlm _ ac_jj[`kepYj Yb jd[ jqY i_`h_op[a � ��

� � � s xl m[l[`_p bY` _l^ jqY i_`h_o p[a
jY o [ glkcY``[p_j[f {lYq p[fm[ Yb Yl[ Zgaj mhi[ lY hlbY`Z _jhYl `[m_`fhlm jd[ Yjd[` s xl
j[`Z a Yb jd[ ac_jj[` epYj jdha Z [_la jd_j jd[ aj`gcjg`[ a[[l Zgaj o[ [ljh`[p^ ZYf[p_op[
hl j[`Z a Yb jd[ Ygj[`ke`Yfgcj Yb jd[ jqY Z _`mhl_p fhaj`hogjhYla �

� ��
� � � � � �� � � � �� �
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jd_j ha n f[cYZeYa_op[ s �[ Z_^ q had jY e`[e`Y c[aa jd[ f_j_ jY `[ZYi[ jd[a[ cY``[p_k
jhYla gahlm �RWPVW��� �S�� SP�PQ �P��
�W� hl Y`f[` jY cYlbY`Z jY jd[ _aagZejhYl
Yb hlf[e [lf[lc[ s

�[ c_l f[vl[ jd[ cY``[p_jhYl Z _j`hr �

� � �
�

�� � � �� � � �� � � �� �

qd[`[ � � ha _l hlfhihfg_p Z [_ag`[Z [lj i[cjY` b`YZ _ f_j_ a[j _lf �� ha jd[ Z [_l
i[cjY` bY` jd_j a[j s

�9¯ 053@3198 �; ¯ 50696.4

��� � � �� � ���� ���� ��� ������� ���� �������������

xj c_l o[ adYql jd_j Y`jdYmYl_p �phl[_`p^ hlf[e [lf[lj� _r[a cY``[aeYlf jY jd[
[hm[li[cjY`a �� Yb jd[ Z _j`hr � s XY jd[ aYpgjhYl Yb jd[ [hm[li[cjY` [wg_jhYl �

��� � �� ��

f[vl[a jd[ _r[a Yb _ cYkY`fhl_j[ a^aj[Z �� qdhcd f[cY``[p_j[a jd[ f_j_ s |d[ Z [jdYf
{lYql _a Xhlmg p_` �_pg[ �[cYZeYahjhYl �X�� � _ee`Yr hZ _j[a _ Z _j`hr o^ _ a[j Yb
Y`jdYmYl_p i[cjY`a _lf ahlmgp_` i_pg[a n _lf hj c_l o[ adYql jd_j jd[ ahlmg p_` i[cjY`a
a_jhab^ jd[ [hm[li[cjY` [wg_jhYl q hjd �

�� � �
� ��

� O� O� O �T�PQW�
 WP� �SP� �WP��R �SRR���QWSP� O � dhpaj e`hlche_p cYZeYl[lj _l_pk
^aha qY`{a o^ `Yj_jhlm jd[ _r[a Yb jd[ ae_c[ jY _phml _pYlm jd[ _r[a Yb Z _u Y` i_`h_lc[
Yb jd[ f_j_ n jdha Z _^ lYj l[c[aa_`hp^ f[kcY``[p_j[ jd[ f_j_ s xl e_`jhcg p_` hb jd[`[ _`[
lYlkphl[_` `[p_jhYladhe a q hjdhl jd[ f_j_ lY _ZYglj Yb `Yj_jhYl q hpp _cd h[i[ jdha s

|d[`[ [r haj j[cdlhwg[a bY` f[cY``[p_jhlm lYlkphl[_` `[p_jhYladhea s |d[a[ hlcpgf[
oYjjp[l[c{ l[g`_p l[jqY`{a �\�� n {[`l[p t�� �\�� n _lf ageeY`j i[cjY` Z _cdhl[a �\�� n
ogj jd[a[ Z [jdYfa _`[ Ybj[l wghj[ fh� cgpj jY ga[ s
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� O �SPV �U�WSP� O
� ON O � W�SRSU� 
��QWP� W� ����W�� O �lp[aa _pmY`hjdZ a _`[ [i_pg_j[f hl _ Z _lk

l[` jd_j c_l o[ ga[f jY e`[fhcj jd[ c_e_ohphj h[a Yb _ j[cdlhwg[ Yl _l _`ohj`_`^ f_j_ a[j n
hj ha glph{[p^ jY o [ agcc[aabg pp^ `[hZep[Z [lj[f _lf ga[f s |d[ agou [cj c_llYj _fi_lc[
q hjdYgj _ ach[ljhvc Z [jdYfYpYm^n qdhcd hj q hpp lYj d_i[ q hjdYgj _l _c{lYq p[fm[f a^ak
j[Z bY` [i_pg_jhYl n cd_`_cj[`ha_jhYl _lf jd[ _ohphj^ jY `[hZep[Z [lj �Y` _j p[_aj ad_`[ �
_pmY`hjdZ a s �[ Z _hlj_hl jd_j _pmY`hjdZ a qdhcd c_llYj o [ j[aj[f q hpp P���R o [ ga[f
hl _lm[` s � hmY`Yga _ee`Y_cd[a jY j[ajhlm [r haj n _lf q[ d_i[ phaj[f d[`[ aYZ [ Yb jd[
Z _hl [i_pg_jhYl c`hj[`h_ bY` cYZZYl m`Ygea Yb _pmY`hjdZ n ogj jd[ Z _hl Yoaj_cp[ Z_^
o[ p_`m[p^ ea^cdYpYmhc_p s

� O� O � ��SRWQ�� WV � ��W�P �RWPVW���� �RSTUV� ��QQ�R � ��SRWQ�� � O �[
d_i[ adYql jd_j jd[ e`Ye [`jh[a Yb cYZZYl hZ _m[ Ye[`_jY` _`[ lYj _pp jd[ a_Z [ _lf
jd_j aYZ [ _`[ ZY`[ aj_op[ _lf jdga a_b[` jY ga[ jd_l Yjd[`a s |d[ _aagZejhYla glf[`k
p^hlm Z _rhZgZ ph{[phdYYf d_i[ o[[l mhi[l _lf aYZ[ j[cdlhwg[a e`[a[lj[f bY` [lag`k
hlm jd_j jd[ f_j_ jY o [ e`Y c[aa[f q hpp cYlbY`Z jY jd[ cYlaj`_hlja hZeYa[f o^ jd[a[
_aagZejhYla s �Yogaj Xj_jhajhca q hpp e`Yo_op^ o [ l[[f[f bY` _pp e`_cjhc_p e`Yop[Z a n
jdYgmd cYi_`h_lc[a c_l ajhpp o [ cYZegj[f s � ``Y` e`Ye_m_jhYl c_l o[ ga[f jY _aa[aa
jd[ [�[cja Yb lYha[ _lf mghf[ jd[ f[ahml Yb aj_op[ _pmY`hjdZ a s � Ylj[k�_`pY j[cdlhwg[a
c_l o[ ga[f qd[l _pp Yjd[` Z [jdYfa _`[ glag hj_op[ s

� [ahml Z[jdYfYpYmh[a agcd _a jd[a[ Z _{[ [rephchj jd[ _aagZejhYla [Zo[ff[f hl _l
_pmY`hjdZ _lf jd[`[bY`[ mY jY jd[ d[_`j Yb e`Yop[Z a _`hahlm fg[ jY }Yq^[` ~a cYlu [cjg`[ s
�rephchj [i_pg_jhYl Yb [_cd _pmY`hjdZ hc _aagZejhYl mhi[a ga _j p[_aj jd[ eYaaho hphj^ Yb
cYlj`Ypphlm jd[a[ [�[cja s yl jd[ Yjd[` d_lf q[ d_i[ _paY f[ZYlaj`_j[f jd_j e`Yop[Z a
Yb _pmY`hjdZ hc aj_o hphj^ c_l mhi[ `ha[ jY _ffhjhYl_p aYg`c[a Yb gl`[ph_ohphj^s xl jd[a[
c_a[a e [`d_ea Ylp^ ahZep[ j[cdlhwg[a Y` i[`^ c_`bgpp^ f[ahml[f _pmY`hjdZ a q hpp _ppYq
ga jY _iYhf jd[ glf[ah`_op[ cYla[wg[lc[a Yb }Yq^[` ~a cYlu [cjg`[ s xb jd ha ha jd[ c_a[
jd[l n cYlj`_`^ jY jd[ eYegp_` j`[lf n `[a[_`cd[`a adYgpf _iYhf glfg[ aYedhajhc_jhYl hl
_pmY`hjdZ a gljhp hj ha q_``[lj[f o^ jd[ cd_`_cj[`hajhca Yb jd[ f_j_ s

�V�PS� ��T����PQ� O |d[ _gjdY`a q had jY jd_l{ �Yaa }[i[`hfm[ _j �YpY`_fY
Xj_j[ �lhi[`ahj^n � [ihl }Yq^[` _j jd[ �lhi[`ahj^ Yb XYgjd � pY`hf_ n z[l`h{ �d`haj[la[l
_j �|z n �f`h_l � p_`{ _j jd[ �lhi[`ahj^ Yb � aa[r n �Ypbm_lm �Y[`ajl[` _j jd[ xlajhjgj[
bY` tdYjYm`_ZZ[j`^ hl }Yll n �Yo[`j z_`_phc{ _j jd[ �lhi[`ahj^ Yb �_adhlmjYl _lf
�Yl_jdYl tdhpphea _j � xX| bY` jd[h` cYlj`hogjhYla jY jd[ _`[_ _lf qdYa[ qY`{ d_a
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hlae h`[f jdha `[ih[q s |d[ ageeY`j Yb jd[ xlbY`Z _jhYl XYch[j^ |[cdlYpYmh[a e`Ym`_ZZ[
Yb jd[ �g`Ye[_l �YZZ haahYl ha m`_j[bg pp^ _c{lYq p[fm[f glf[` jd[ t��� e`Yu [cj
�t[`bY`Z _lc[ �d_`_cj[`ha_jhYl Yb �YZegj[` � hahYl |[cdlhwg[a� xX|k ����k �� ��� s
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