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M` qdl _l hl cê [ h�Fr e_` �al o�To[ kpal oj [ qes` �D_r ^[ qel k�ek�Dr ol m̀

https://www.canva.com/


BH@PTDR��

Ikqol _r ^qel k�ql �Ik^hr pel k�ÃIkq̀ co[ qel kÃ�[ k_�Meco[ qel k

T@ALD�OE�BONTDNTS

BH@PTDR��
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Pol à ppel k[ h�C` s` hl mj ` kq�[ k_�Bl kqekr l r p�L` [ okekc�



Ikqol_r^qelk�ql�Ik^hrpelkÃ
Ikq`co[qelkÃ�[k_�Meco[qelk

BH@PTDR��

Ikqol_r^qelk�C`s`hlm`_�]vÂ�K[jeh[�Wl_g[Ã�N[q[he[�Torpxgltpg[
D_r^[qelk�@c`k^v�alo�C`s`hlmj`kq�[k_�Ikkls[qelk�ê�ICD@�klqçaloç
molaeq�SmÀ�x�lÀlÀ

Ikqol_r^qelk�[k_�O]f`^qes`p

Nlt[_[vpÃ�^ljjrkeqe`p�[o`�kl�hlkc`o�^rhqro[hhv�dljlc`k`lrpÃ�]rq
d[s`�]`^lj`�je^ol^lpjp�la�_es`opeqvÃ�o`ah`^qekc�qd`�s[oe`_�^rhqro[hÃ
hekcrepqe^Ã�[k_�pl^elç`^lklje^�][^gcolrk_pÀ�Ik�qdep�^lkq`uqÃ�qd`o`�ep
[�co`[q�k``_�ql�tlog�lk�_es`opeqvÃ�ek^hrpelk�[k_�pl^e[h�ekq`co[qelk
teqd�Vl^[qelk[h�D_r^[qelk�[k_�To[ekekc�¯VDT°�`_r^[qlopÃ�pl^e[h
tlog`op�[k_�[hh�qdlp`�tdl�prmmloq�`u^hr_`_�m`lmh`�[p�VDT
`_r^[qlop�[o`�q[pg`_�teqd�alpq`oekc�ek^hrpes`�[k_�ekq`co[qes`
h`[okekc�`kseolkj`kqp�qd[q�^[q`o�ql�_es`op`�h`[ok`o�k``_pÀ
Tdep�^d[mq`o�`umhlo`p�qd`�^lk^`mqp�la�ek^hrpelkÃ�ekq`co[qelkÃ�[k_
jeco[qelkÃ�decdhecdqekc�qd`eo�peckeae^[k^`�ek�qd`�VDT�^lkq`uq�[k_
molse_ekc�ekpecdqp�[k_�pqo[q`ce`p�alo�`_r^[qlop�ql�^o`[q`�`nreq[]h`
[k_�prmmloqes`�q`[^dekc�qllhp�[k_�ql�[__o`pp�qd`p`�^d[hh`kc`p
`aa`^qes`hvÀ



Ik�����Ã�ek^hrpelk�t[p�mo`p`kq`_�[p�[�moljepekc�k`t�m`_[clce^[h
[mmol[^d�[q�qd`�Wloh_�Blka`o`k^`�lk�Sm`^e[h�N``_p�D_r^[qelk�ek
S[h[j[k^[�¯UNDSBO�����°�[k_�qd[q�t[p�lk`�la�qd`�aeopq�_`aekeqelk�la
ek^hrpelkÀ�Td`o`�[o`�_eaa`o`kq�_`aekeqelkp�la�ek^hrpelk�]rq�]v
^lj]ekekc�qd`j�t`�aek_�qd[q�ek^hrpes`�`_r^[qelk�ep�[k�[mmol[^d�ql
`_r^[qelk�[k_�h`[okekc�qd[q�`kpro`p�qd[q�[hh�m`lmh`�d[s`�`nr[h
[^^`pp�ql�nr[heqv�`_r^[qelk�ek�^lhh[]lo[qes`�`kseolkj`kqÃ�o`c[o_h`pp
la�[]eheqvÃ�_ep[]eheqvÃ�][^gcolrk_�lo�m`oplk[h�^eo^rjpq[k^`pÀ

Elo�VDT�`_r^[qlopÃ�ek^hrpes`�`_r^[qelk�j`[kp�_`peckekc�^rooe^rh[
[k_�h`[okekc�`kseolkj`kqp�qd[q�[o`�[^^`ppe]h`�[k_�[^^ljjl_[qekc
alo�ek_ese_r[hp�teqd�_es`op`�k``_pÃ�pr^d�[p�h`[ok`op�teqd�_ep[]eheqe`pÃ
h[kcr[c`�][ooe`opÃ�j`kq[h�^lk_eqelk�lo�^rhqro[h�_eaa`o`k^`p�¯J[o_ek`x
¦�N[qese_[_Ã�����°À�Ik^hrpelk�`kpro`p�qd[q�[hh�h`[ok`op�a``h�s[hr`_
[k_�d[s`�qd`�prmmloq�qd`v�k``_�ql�[^de`s`�qd`eo�arhh�mlq`kqe[hÀ�Tdep
ek^hr_`p�moljlqekc�[�^rhqro`�la�o`pm`^qÃ�a[eok`ppÃ[k_�^lhh[]lo[qelk
teqdek�qd`�^h[ppollj�[k_�]`vlk_�¯Eo`eo`�¦�B`p[oÃ�����°À

Ik^hrpes`�`_r^[qelk

BH@PTDR��

Uk_`opq[k_ekc�K`v�Blk^`mqp



BH@PTDR��

Ukheg`�ek^hrpelkÃ�tde^d�ep�ollq`_�ek�pvpq`je^�^d[kc`Ã�ekq`co[qelk
ekslhs`p�[__ekc�pm`^eae^�prmmloqp�ql�d`hm�m`lmh`�[_[mq�ql�`uepqekc
pqor^qro`pÀ�Ikq`co[qelk�al^rp`p�lk�d`hmekc�h`[ok`op�aolj�_es`op`
][^gcolrk_pÃ�`pm`^e[hhv�ejjeco[kqpÃ�[_[mq�`aa`^qes`hv�[k_�^lkqoe]rq`
ql�qd`�k`t�`_r^[qelk[h�[k_�pl^e[h�`kseolkj`kq�¯Oj[klsem�¦
L[kch`vÃ�����°À�VDT�`_r^[qlop�d[s`�[�drc`�ejm[^q�lk�qd`
`aa`^qes`k`pp�la�ekq`co[qelk�[jlkc�`u^hr_`_�m`lmh`À�Tdep�ek^hr_`p
alpq`oekc�[�p`kp`�la�]`hlkcekcÃ�]reh_ekc�^olppç^rhqro[h�rk_`opq[k_ekc
[k_�[__o`ppekc�pvpq`je^�][ooe`op�ql�m[oqe^em[qelkÃ�]`vlk_�hekcrepqe^Ã
p^dlh[olo�q`^dke^[h�qo[ekekcÀIkq`co[qelk�^[k�]`�[�pq`m�qlt[o_
ek^hrpelkÃ�eq�oepgp�j[ocek[hex[qelk�ea�`u^hr_`_�m`lmh`�[o`�klq
c`krek`hv�`kc[c`_�lo�s[hr`_�¯LlrcdÃ�A[o]`h`qÃ�Nf`oeÃ�����°À�Sl�ek�[
VDT�p`qqekcÃ�ekq`co[qelk�j[v�ek^hr_`�molse_ekc�^rpqljex`_�prmmloq
alo�`u^hr_`_�m`lmh`�ql�]oe_c`�^rhqro`�[k_�gklth`_c`�c[mpÃ
`k^lro[cekc�m``o�j`kqloekcÃ�`kc[cekc�hl^[h�pq[g`dlh_`op�ql�^o`[q`
ekq`okpdem�[k_�fl]�lmmloqrkeqe`p�alo�_es`op`�h`[ok`opÀ

Meco[qelk�ekqol_r^`p�k`t�_vk[je^p�ql�sl^[qelk[h�`_r^[qelk�[k_
qo[ekekc�¯VDT°�pvpq`jpÃ�[p�ek_ese_r[hp�aolj�_es`op`�^lrkqoe`p�[k_
_eaa`o`kq�^rhqro`p�^lkqoe]rq`�rkenr`�m`opm`^qes`pÃ�pgehhpÃ�[k_
^d[hh`kc`p�ql�`_r^[qelk[h�`kseolkj`kqpÀ�Elo�`_r^[qlopÃ�o`^lckexekc
qd`�ejm[^q�la�jeco[qelk�j`[kp�rk_`opq[k_ekc�qd`�pm`^eae^�k``_p�la
jeco[kq�h`[ok`opÃ�ek^hr_ekc�h[kcr[c`�[^nrepeqelkÃ�^o`_`kqe[h
o`^lckeqelkÃ�^rhqro[h�[_[mq[qelk�¯To[k�¦�Nvh[k_Ã�����°À�Mlo`ls`oÃ
`_r^[qlop�^[k�d[ok`pp�qdep�_es`opeqv�ql�`kd[k^`�qd`�h`[okekc
`um`oe`k^`�alo�`s`ovlk`�ekslhs`_À�Ik�lo_`o�ql�_l�qdepÃ�qd`v�pdlrh_
gklt�pm`^e[h�qllhp�[k_�t[vp�ql�ekq`co[q`�ejjeco[kqp�ekql�qd`�hl^[h
^ljjrkeqvÀ
Elo�VDT�

Ik^hrpes`�`_r^[qelk�

D_r^[qelk�alo�jeco[qelk



BH@PTDR��

Djeco[qelk�mh[vp�[�g`v�olh`�ek�pd[mekc�^lkq`jmlo[ov�jeco[qelk�ahltp
ek�Drolm`À�Td`�ao``�jls`j`kq�la�m`lmh`�teqdek�qd`�Drolm`[k�Ukelk
d[p�`k[]h`_�j[kv�ql�p``g�]`qq`o�hesekc�[k_�tlogekc�^lk_eqelkpÀ�@q
qd`�p[j`�qej`Ã�jeco[kqp�aolj�lrqpe_`�Drolm`�[o`�[ooesekc�ek�p`[o^d
la�k`t�`^lklje^�lmmloqrkeqe`pÀ�Blkahe^qpÃ�pr^d�[p�^eseh�t[opÃ�[o`
h`[_ekc�ql�j[ppes`�o`arc``�ahltpÃ�tdeh`�^hej[q`�^d[kc`�ep�]`^ljekc
[k�ek^o`[pekchv�ejmloq[kq�jeco[qelk�a[^qloÃ�`pm`^e[hhv�ek�o`celkp�pr^d
[p�@aoe^[�[k_�qd`�Me__h`�D[pq�¯V[k�Mlh�¦�C`�V[hgÃ�����°À�Ik�qd`�a[^`
la�qd`p`�^d[hh`kc`pÃ�pgehharh�pl^e[h�[k_�^rhqro[h�ekq`co[qelk�j`[pro`p
[o`�s`ov�ejmloq[kqÀ�@p�`^lklje`p�p``g�[�jlo`�pgehh`_�[k_�ah`ue]h`
tlogalo^`Ã�sl^[qelk[h�`_r^[qelk�[k_�qo[ekekc�¯VDT°�pvpq`jp�[o`
ek^o`[pekchv�o`^lckex`_�alo�qd`eo�olh`�ek�`nremmekc�h`[ok`op�alo�[
s[oe`qv�la�ek_rpqoe`pÀ�Meco[qelk�d[p�mh[v`_�[�^or^e[h�olh`�ek�`kd[k^ekc
h[]lo�j[og`q�coltqdÃ�teqd�j[kv�^lrkqoe`p�]`k`aeqekc�aolj�jeco[kqp
tdl�aehh�`pp`kqe[h�pgehh�pdloq[c`pÀ�Hlt`s`oÃ�ql�`kpro`�qd`�pr^^`pp�la
qd`p`�h`[ok`opÃ�eq�ep�seq[h�ql�q[^gh`�pvpq`je^�ek`nreqe`p�[k_�^rhqes[q`
`kseolkj`kqp�qd[q�`jmlt`o�qd`j�¯Td`�Blkqoe]rqelk�la�Meco[qelk�ql
R`celk[h�C`s`hlmj`kqÃ�����°À

Wdv�ek^hrpelkÃ�ekq`co[qelkÃ�[k_�jeco[qelk�j[qq`o
ek�VDT



BH@PTDR��

Ikq`co[qekc�pl^e[hhv�`u^hr_`_�m`lmh`�[k_�ejjeco[kqpÃ�_`s`hlmekc
p`kpeqeseqv�[k_�o`pmlkpes`k`pp�ql�_es`opeqv�[k_�jrhqe^rhqro[hepj�ep
^or^e[h�ql_[v�ek�[�chl][hepekc�tloh_À�Weqd�qd`�ek^o`[pekc�krj]`o�la
ekq`o^rhqro[h�^lkq[^qpÃ�]lqd�ek�mola`ppelk[h�[k_�pl^e[h�hea`Ã�qd`�[]eheqv�ql
rk_`opq[k_�[k_�[^^`mq�^rhqro[h�_eaa`o`k^`p�]`^lj`p�`pp`kqe[hÀ
Poljlqekc�lm`kk`pp�ql�lqd`o�m`opm`^qes`p�pqo`kcqd`kp�pl^e[h�]lk_pÃ
o`_r^`p�mo`fr_e^`�[k_�alpq`op�d[ojlkelrp�^llm`o[qelk�ek�_es`op`
^ljjrkeqe`pÀ�S`kpeqeseqv�ql�_es`opeqv�[hpl�d`hmp�ql�^o`[q`�jlo`
ek^hrpes`�`kseolkj`kqp�td`o`�`s`ovlk`Ã�o`c[o_h`pp�la�][^gcolrk_�lo
^rhqro[h�e_`kqeqvÃ�^[k�a``h�[^^`mq`_�[k_�s[hr`_À�Tdep�gek_�la�[mmol[^d
klq�lkhv�]reh_p�pl^e[h�^[meq[h�]rq�[hpl�pqejrh[q`p�ekkls[qelkÃ�`koe^dekc
^ljjrkeqe`p�teqd�k`t�e_`[p�[k_�`um`oe`k^`pÀ�Sl�eq�ep�ejmloq[kq�qd[q
VDT�`_r^[qlop�d[s`�[^^`pp�ql�rmçqlç_[q`�`_r^[qelk[h�[e_p�pl�qd`v
[o`�[]h`�ql�`jmhlv�pqo[q`ce`p�qd[q�q[g`�ekql�[^^lrkq�^rhqro[h�_es`opeqv
[k_�ek_ese_r[h�k``_pÀ�

Iq�ep�^or^e[h�ql�_`s`hlm�^rhqro[h�^ljm`q`k^`�]v�h`[okekc�[]lrq�qd`
s[hr`pÃ�^ljjrke^[qelk�pqvh`p�[k_�h`[okekc�mo`a`o`k^`p�la�h`[ok`opÃ
tde^d�`k[]h`p�qd`j�ql�^o`[q`�[�o`pm`^qarh�[k_�o`pmlkpes`
[qjlpmd`o`À�@_[mqekc�q`[^dekc�j`qdl_pÃ�pr^d�[p�[mmhvekc�qd`
moek^emh`p�la�Ukes`op[h�C`peck�alo�L`[okekc�¯UCL°Ã�prmmloqp�qd`
[s[eh[]eheqv�la�h`[okekc�j[q`oe[hp�[k_�`kc[c`p�_es`op`�colrmpÀ
Srmmloqekc�qd`�[^nrepeqelk�la�h[kcr[c`�^ljm`q`k^`�qdolrcd
^lhh[]lo[qelk�teqd�hekcrepqpÃ�qd`�rp`�la�]ehekcr[h�o`plro^`p�ep�[hpl�[k
ejmloq[kq�[pm`^qÀ�

Wdv�ek^hrpelkÃ�ekq`co[qelkÃ�[k_�jeco[qelk�j[qq`o
ek�VDT

Srjj[ov�[k_�R`ah`^qelk

Ik�Bljjrkeqe`p�ql_[v�o`ah`^q�coltekc�^rhqro[hÃ�hekcrepqe^Ã�[k_�pl^elç
`^lklje^�_es`opeqvÃ�^o`[qekc�[�mo`ppekc�k``_�ql�al^rp�lk�ek^hrpelkÃ
ekq`co[qelkÃ�[k_�jeco[qelk�ek�Vl^[qelk[h�D_r^[qelk�[k_�To[ekekc�¯VDT°À
Ik^hrpes`�`_r^[qelk�`kpro`p�`nr[h�[^^`pp�ql�nr[heqv�h`[okekc�alo�[hhÃ
[^^ljjl_[qekc�_es`op`�k``_p�[k_�alpq`oekc�o`pm`^q�[k_
^lhh[]lo[qelkÀ�Ikq`co[qelkÃ�tdeh`�molse_ekc�pm`^eae^�prmmloq�alo
[_[mq[qelkÃ�ep�[�pq`m�qlt[o_�ek^hrpelk�]rq�o`nreo`p�c`krek`
`kc[c`j`kq�ql�[sle_�j[ocek[hex[qelkÀ�Meco[qelk�]oekcp�rkenr`
^d[hh`kc`p�[k_�lmmloqrkeqe`pÃ�k`^`ppeq[qekc�pqo[q`ce`p�heg`�^rhqro[h
^ljm`q`k^`Ã�q[ehlo`_�q`[^dekc�j`qdl_pÃ�h[kcr[c`�prmmloqÃ�[k_
h`s`o[cekc�q`^dklhlcvÀ�Av�alpq`oekc�_es`opeqv�[k_�jrhqe^rhqro[hepjÃ
VDT�`_r^[qlop�mh[v�[�meslq[h�olh`�ek�]reh_ekc�ek^hrpes`�^ljjrkeqe`pÃ
o`_r^ekc�mo`fr_e^`Ã�[k_�`jmlt`oekc�h`[ok`op�ql�pr^^``_�pl^e[hhv
[k_�`^lklje^[hhvÀ



BH@PTDR��

�À�Koep^dh`oÃ�MÀÃ�Plt`hhÃ�JÀ�JÀ�WÀÃ�¦�PeqçT̀ kB[q`Ã�IÀ�MÀ�¯����°À�Wd[q�ep
j`[kq�]v�ek^hrpelkË�Ok�qd`�`aa`^qp�la�_eaa`o`kq�_`aekeqelkp�lk
[qqeqr_`p�qlt[o_�ek^hrpes`�`_r^[qelkÀ�Drolm`[k�Jlrok[h�la�Sm`^e[h
N``_p�D_r^[qelkÃ���¯�°Ã����ê���À
dqqmpÂ��_leÀloc���À�������������À����À�������
�À��UNDSBOÀ�¯����°À�Td`�S[h[j[k^[�Sq[q`j`kq�[k_�Eo[j`tlog�alo
@^qelk�lk�Sm`^e[h�N``_p�D_r^[qelkÀ�S[h[j[k^[Ã�Sm[ekÀ�P[oepÃ
Eo[k^`Â�UNDSBOÀ
�À�Eo`eo`Ã�SÀÃ�¦�Bup[oÃ�MÀ�¯����°À�Ik^hrpes`�e_`[hp�ek^hrpes`
mo[^qe^`pÂ�dlt�a[o�ep�[�_o`[j�aolj�o`[heqvË�Ees`�^ljm[o[qes`�^[p`
pqr_e`pÀ�Drolm`[k�Jlrok[h�la�Sm`^e[h�N``_p�D_r^[qelkÃ���¯�°Ã����ê
���À�dqqmpÂ��_leÀloc���À������������������������
�À�A`ok[_çB[s`olÃ�OÀÃ�Néoe[�Lh`slq�B[hs`qÃ�¦�Ikq`^dlm`k�¯EeojÀ
¯����°À�N`t�P`_[clce^[h�Bd[hh`kc`p�ek�qd`���pq�B`kqrov�Â
Blkqoe]rqelkp�la�R`p`[o^d�ek�D_r^[qelkÀ�Ikq`^dlm`kÀ
dqqmpÂ��_leÀloc���À�����ekq`^dlm`kÀ�����
�À�SemlpÃ�YÀÃ�A[qqepqeÃ�AÀÃ�¦�FoejjÃ�KÀ�¯����°À�@^de`sekc
qo[kpaloj[qes`�prpq[ek[]eheqv�h`[okekcÂ�`kc[cekc�d`[_Ã�d[k_p�[k_
d`[oqÀ�Ikq`ok[qelk[h�Jlrok[h�la�Srpq[ek[]eheqv�ek�Hecd`o�D_r^[qelkÃ��¯�°Ã
��ê��À
dqqmpÂ��tttÀ`j`o[h_À^lj�ekpecdq�^lkq`kq�_le���À������������������
�����arhh�d�qjh
�À�J[o_ek`xÃ�MÀ�JÀÃ�¦�N[qese_[_Ã�LÀ�RÀ�¯����°À�Td`�@_s[kq[c`p�[k_
Bd[hh`kc`p�la�Ik^hrpes`�D_r^[qelkÂ�Sqoesekc�alo�Dnreqv�ek�qd`
^h[ppolljÀ�Sd[kh[u�Ikq`ok[qelk[h�Jlrok[h�la�D_r^[qelkÃ���¯�°Ã���ê��À
dqqmpÂ��_leÀloc���À������`_r^[qelkÀs��e�À����
�À�Oj[klsemÃ�VÀÃ�¦�L[kch`vÃ@À�¯����°À�@ppejeh[qelkÃ�Ikq`co[qelk�lo
Ik^hrpelkË�@�Ce[h`^qe^[h�P`opm`^qes`�lk�qd`�Ooc[kex[qelk[h�Sl^e[hex[qelk�la
Meco[kqpÀ�Jlrok[h�la�M[k[c`j`kq�IknreovÃ���¯�°Ã���ç��À
dqqmpÂ��flrok[hpÀp[c`mr]À^lj�_le���À����������������������
�À�LlrcdÃ�OÀÃ�A[o]`h`qÃ�VÀ�[k_�Nf`oeÃ�SÀ�¯����°�Ik^hrpelk�[k_
`u^hrpelk�ek�drj[keq[oe[k�[^qelkÂ�aek_ekcp�aolj�[�qdo``çv`[o�pqr_vÀ
HPF�o`mloqÀ�Llk_lkÂ�OCI�tttÀl_eÀloc�`k�mr]he^[qelkp�ek^hrpelkç
[k_ç`u^hrpelkçekçdrj[keq[oe[kç[^qelkç�aek_ekcpçaoljç[çqdo``çv`[oç
pqr_v
�À�To[kÃ�LÀÃ�¦�Nvh[k_Ã�BÀ�¯����°À�Ikq`ok[qelk[h�Vl^[qelk[h�D_r^[qelk
[k_�To[ekekc�ç�qd`�Meco[qelk�[k_�L`[okekc�jeuÀ�@rpqo[he[k�Jlrok[h�la
@_rhq�L`[okekcÃ���¯�°Ã��ê��À
dqqmÂ��_olÀ_`[gekÀ`_rÀ[r�`p`os�CUÂ���������qo[kç
ekq`ok[qelk[hsl^[qelk[hç�����Àm_a
��À�Td`�^lkqoe]rqelk�la�jeco[qelk�ql�o`celk[h�_`s`hlmj`kqÀ�¯����°À
Ik�ODBC�o`celk[h�_`s`hlmj`kq�pqr_e`pÀ

��À�V[k�MlhÃ�BÀÃ�¦C`�V[hgÃ�HÀ�¯����°À�Meco[qelk�[k_�ejjeco[kqp�ek
Drolm`Â�[�depqloe^[h�[k_�_`jlco[mde^�m`opm`^qes`À��Ik�IMISBOD
o`p`[o^d�p`oe`p�¯mmÀ���ê��°À
dqqmpÂ��hekgÀpmoekc`oÀ^lj�^d[mq`o���À��������ç�ç���ç�����ç���

R`a`o`k^`p

https://doi.org/10.1080/08856257.2019.1580837
https://doi.org/10.1080/0885625032000120224
https://doi.org/10.5772/intechopen.72341
https://www.emerald.com/insight/content/doi/10.1108/14676370810842193/full/html
https://www.emerald.com/insight/content/doi/10.1108/14676370810842193/full/html
https://www.emerald.com/insight/content/doi/10.1108/14676370810842193/full/html
https://doi.org/10.34293/education.v12i2.7182
https://journals.sagepub.com/doi/10.1177/10564926211063777
http://www.odi.org/en/publications/
https://link.springer.com/chapter/10.1007/978-3-319-21674-4_3


Plhe^e`p�[k_�Eo[j`tlogp
ek�Vl^[qelk[h�D_r^[qelk
[k_�To[ekekc�Svpq`jp

BH@PTDR��

C`s`hlm`_�]vÂ�C`]lo[�Do^lhe
TUBDP�ê�Te]`o�Uj]oe[�Blj`qq�D_r^[qelk�Polco[jj`

Ikqol_r^qelk�[k_�O]f`^qes`p

IkTd`�Drolm`[k�Ukelk�d[p�^lkpepq`kqhv�moeloeqex`_�`_r^[qelk�[k_
qo[ekekc�[p�^lok`opqlk`p�alo�alpq`oekc�pl^e[h�^ld`pelkÃ�`^lklje^
coltqdÃ�[k_�m`oplk[h�_`s`hlmj`kqÀ
Ik�hek`�teqd�g`v�mlhe^e`p�pr^d�[p�qd`�Drolm`[k�Pehh[o�la�Sl^e[h�RecdqpÃ
qd`o`�ep�[�m[oqe^rh[o�`jmd[pep�lk�`kproekc�`nreq[]h`�[^^`pp�ql
`_r^[qelk�[k_�qo[ekekc�alo�jeco[kqp�[k_�lqd`o�srhk`o[]h`�colrmpÀ
Vl^[qelk[h�D_r^[qelk�[k_�To[ekekc�¯VDT°�pvpq`jp�mh[v�[�^or^e[h�olh`
ek�qdep�`k_`[sloÃ�[p�qd`v�[o`�rkenr`hv�mlpeqelk`_�ql�[__o`pp�pgehh
c[mpÃ�a[^eheq[q`�h[]lo�j[og`q�ekq`co[qelkÃ�[k_�moljlq`�hea`hlkc
h`[okekcÀ�Hlt`s`oÃ�qd`�_es`opeqv�ek�VDT�pqor^qro`p�[k_�[mmol[^d`p
[^olpp�Drolm`[k�^lrkqoe`p�mo`p`kqp�]lqd�lmmloqrkeqe`p�[k_
^d[hh`kc`p�alo�d[ojlkexekc�prmmloq�j`^d[kepjpÀ

Tdep�^d[mq`o�[ejp�ql�`umhlo`�qd`�[heckj`kq�la�k[qelk[h�VDT
ao[j`tlogp�teqd�qd`�]ol[_`o�l]f`^qes`p�la�Drolm`[k�`_r^[qelk
mlhe^e`pÃ�tdeh`�e_`kqeavekc�]`pq�mo[^qe^`p�[k_�pqo[q`ce`p�ql�`kd[k^`
qd`�ek^hrpeseqv�[k_�`aa`^qes`k`pp�la�VDT�pvpq`jpÃ�m[oqe^rh[ohv�alo
jeco[kqpÀ

https://employment-social-affairs.ec.europa.eu/policies-and-activities/european-pillar-social-rights-building-fairer-and-more-inclusive-european-union_en


BH@PTDR��

Os`o�qd`�m[pq�aes`�v`[opÃ�Drolm`�d[p�t`h^lj`_�j[kv�vlrkc
jeco[kqpÀ�Tdep�d[p�^o`[q`_�^d[hh`kc`p�ek�d`hmekc�qd`j�[k_�qd`eo
a[jehe`p�p`qqh`�[k_�qdoes`À�D_r^[qelk�[k_�qo[ekekc�[o`�`pp`kqe[h�alo
qd`eo�pr^^`pparh�ekq`co[qelkÃ�[p�qd`v�lm`k�_llop�ql�qd`�h[]lo�j[og`qÀ

Vl^[qelk[h�D_r^[qelk�[k_�To[ekekc�¯VDT°�ep�m[oqe^rh[ohv�`aa`^qes`�ek
d`hmekc�vlrkc�m`lmh`�qo[kpeqelk�aolj�p^dllh�ql�tlogÃ�`pm`^e[hhv�alo
_ep[_s[kq[c`_�vlrqdÀ�Hlt`s`oÃ�VDT�pvpq`jp�d[s`�laq`k�]``k�rp`_
ek^lkpepq`kqhv�alo�jeco[kqpÃ�[k_�j[kv�a[^`�][ooe`op�heg`�hejeq`_
o`plro^`pÃ�h[kcr[c`�_eaa`o`k^`pÃ�[k_�h[^g�la�[t[o`k`pp�[]lrq
[s[eh[]h`�lmmloqrkeqe`pÀ

Td`�g`v�j`pp[c`�ep�qd[q�]reh_ekc�ek^hrpes`�[k_�ah`ue]h`�VDT�pvpq`jp
]`k`aeqp�`s`ovlk`�ê�klq�lkhv�jeco[kqp�]rq�[hpl�lqd`o�_ep[_s[kq[c`_
pqr_`kqp�ê�]v�^o`[qekc�pqolkc`oÃ�jlo`�[_[mq[]h`�`_r^[qelk�[k_
qo[ekekc�pvpq`jpÀ

Ik�qdep�^lkq`uqÃ�pek^`�����Ã�qd`�Drolm`[k�Bljjeppelk�d[p�prmmloq`_
DU�M`j]`o�Sq[q`p�ek�qd`eo�`aaloqp�ql�ekq`co[q`�jeco[kqp�ek�qd`eo
`_r^[qelk�[k_�qo[ekekc�pvpq`jpÃ�aolj�`[ohv�^deh_dll_�`_r^[qelk�[k_
^[o`�ql�decd`o�`_r^[qelkÀ�Td`�Bljjeppelk�o`^lckex`p�qd[q�pqr_`kqp
teqd�[�o`arc``�lo�jeco[kq�][^gcolrk_�laq`k�a[^`�_eaae^rhqe`p�ek
[_frpqekc�ql�[�k`t�h`[okekc�`kseolkj`kqÀ�Ok�qd`�lqd`o�d[k_Ã
`_r^[qelk�[k_�qo[ekekc�mo[^qeqelk`op�^[k�co`[qhv�]`k`aeq�aolj
cre_[k^`�[k_�pd[oekc�]`pq�mo[^qe^`p�ql�`aa`^qes`hv�j``q�qd`�h`[okekc
k``_p�la�pqr_`kqp�ek�_es`op`�[k_�jrhqehekcr[h�^h[ppolljpÀ�

Td`lo`qe^[h�A[^gcolrk_

D_r^[qelk�alo�jeco[qelk



Ik�qdep�^lkq`uqÃ�pek^`�����Ã�qd`�Drolm`[k�Bljjeppelk�d[p�prmmloq`_
DU�M`j]`o�Sq[q`p�ek�qd`eo�`aaloqp�ql�ekq`co[q`�jeco[kqp�ek�qd`eo
`_r^[qelk�[k_�qo[ekekc�pvpq`jpÃ�aolj�`[ohv�^deh_dll_�`_r^[qelk�[k_
^[o`�ql�decd`o�`_r^[qelkÀ�Td`�Bljjeppelk�o`^lckex`p�qd[q�pqr_`kqp
teqd�[�o`arc``�lo�jeco[kq�][^gcolrk_�laq`k�a[^`�_eaae^rhqe`p�ek
[_frpqekc�ql�[�k`t�h`[okekc�`kseolkj`kqÀ�Ok�qd`�lqd`o�d[k_Ã
`_r^[qelk�[k_�qo[ekekc�mo[^qeqelk`op�^[k�co`[qhv�]`k`aeq�aolj
cre_[k^`�[k_�pd[oekc�]`pq�mo[^qe^`p�ql�`aa`^qes`hv�j``q�qd`�h`[okekc
k``_p�la�pqr_`kqp�ek�_es`op`�[k_�jrhqehekcr[h�^h[ppolljpÀ�

BH@PTDR��

Os`o�qd`�m[pq�aes`�v`[opÃ�Drolm`�d[p�t`h^lj`_�j[kv�vlrkc
jeco[kqpÀ�Tdep�d[p�^o`[q`_�^d[hh`kc`p�ek�d`hmekc�qd`j�[k_�qd`eo
a[jehe`p�p`qqh`�[k_�qdoes`À�D_r^[qelk�[k_�qo[ekekc�[o`�`pp`kqe[h�alo
qd`eo�pr^^`pparh�ekq`co[qelkÃ�[p�qd`v�lm`k�_llop�ql�qd`�h[]lo�j[og`qÀ

Vl^[qelk[h�D_r^[qelk�[k_�To[ekekc�¯VDT°�ep�m[oqe^rh[ohv�`aa`^qes`�ek
d`hmekc�vlrkc�m`lmh`�qo[kpeqelk�aolj�p^dllh�ql�tlogÃ�`pm`^e[hhv�alo
_ep[_s[kq[c`_�vlrqdÀ�Hlt`s`oÃ�VDT�pvpq`jp�d[s`�laq`k�]``k�rp`_
ek^lkpepq`kqhv�alo�jeco[kqpÃ�[k_�j[kv�a[^`�][ooe`op�heg`�hejeq`_
o`plro^`pÃ�h[kcr[c`�_eaa`o`k^`pÃ�[k_�h[^g�la�[t[o`k`pp�[]lrq
[s[eh[]h`�lmmloqrkeqe`pÀ

Td`�g`v�j`pp[c`�ep�qd[q�]reh_ekc�ek^hrpes`�[k_�ah`ue]h`�VDT�pvpq`jp
]`k`aeqp�`s`ovlk`�ê�klq�lkhv�jeco[kqp�]rq�[hpl�lqd`o�_ep[_s[kq[c`_
pqr_`kqp�ê�]v�^o`[qekc�pqolkc`oÃ�jlo`�[_[mq[]h`�`_r^[qelk�[k_
qo[ekekc�pvpq`jpÀ

Td`lo`qe^[h�A[^gcolrk_



BH@PTDR��

Ik�Nls`j]`o�����Ã�qd`�Bljjeppelk�mo`p`kq`_�qd`�@^qelk�Ph[k�lk
Ikq`co[qelk�[k_�Ik^hrpelk�����ç����Ã�[ej`_�[q�moljlqekc�ek^hrpelk
qdolrcd�[�^ljmo`d`kpes`�[mmol[^d�ekslhsekc�jeco[kq�[k_�hl^[h
^ljjrkeqe`pÃ�`jmhlv`opÃ�^eseh�pl^e`qv�Ã[k_�[hh�h`s`hp�la�cls`okj`kqÀ
Td`�mh[k�pqo`pp`p�qd`�ejmloq[k^`�la�molse_ekc�q[oc`q`_�prmmloq
qdolrcdlrq�qd`�ekq`co[qelk�mol^`ppÀ

Wdeh`�k[qelk[h�cls`okj`kqp�d[s`�moej[ov�o`pmlkpe]eheqv�alo
_`peckekc�[k_�ejmh`j`kqekc�pl^e[h�mlhe^e`pÃ�qd`�DU�mh[vp�[�g`v�olh`
ek�[ppepqekc�M`j]`o�Sq[q`p�]v�molse_ekc�ark_ekcÃ�_`s`hlmekc
cre_`hek`p�[k_�`k^lro[cekc�o`h`s[kq�m[oqk`opdempÀ�@�g`v�al^rp�la
qd`�mh[k�ep�ek^hrpes`�`_r^[qelk�[k_�qo[ekekcÃ�o[kcekc�aolj�`[ohv
^deh_dll_�ql�decd`o�`_r^[qelkÃ�teqd�[k�`jmd[pep�lk�a[pq`o
o`^lckeqelk�la�nr[heae^[qelkp�[k_�h[kcr[c`�h`[okekcÃ�prmmloq`_�]v�DU
ark_ekcÀ

Td`lo`qe^[h�A[^gcolrk_

https://home-affairs.ec.europa.eu/policies/migration-and-asylum/legal-migration-resettlement-and-integration/integration/action-plan-integration-and-inclusion_en
https://home-affairs.ec.europa.eu/policies/migration-and-asylum/legal-migration-resettlement-and-integration/integration/action-plan-integration-and-inclusion_en
https://home-affairs.ec.europa.eu/policies/migration-and-asylum/legal-migration-resettlement-and-integration/integration/action-plan-integration-and-inclusion_en


Poljlq`�qd`�`u^d[kc`�la�]`pq�mo[^qe^`p�qdolrcd�DUçark_`_
molco[jp�pr^d�[p�Do[pjrp#�[k_�qd`�Drolm`[k�Sl^e[h�Erk_�¯DSE°
P[oqe^em[q`�ek�ekeqe[qes`p�heg`�qd`�Drolm`[k�@hhe[k^`�alo
@mmo`kqe^`pdemp�¯D@a@°�ql�`kd[k^`�^llm`o[qelk�lk
[mmo`kqe^`pdemp�[k_�tlogç][p`_�h`[okekcÀ

BH@PTDR��

@heckekc�k[qelk[h�Vl^[qelk[h�D_r^[qelk�[k_�To[ekekc�¯VDT°
ao[j`tlogp�teqd�]ol[_`o�Drolm`[k�VDT�mlhe^e`p�o`nreo`p�[�pqo[q`ce^
[mmol[^d�qd[q�]oe_c`p�k[qelk[h�moeloeqe`p�teqd�qd`�pd[o`_�cl[hp
lrqhek`_�ek�Drolm`[k�mlhe^v�ekeqe[qes`pÀ�H`o`�[o`�g`v�pq`mp�[k_
pqo[q`ce`p�ql�[^de`s`�qdep�[heckj`kqÂ

Sqo[q`ce`p�ql�[heck�qo[ekekc�molco[jp�teqd
Drolm`[k�VDT�mlhe^e`p

����À�@_lmq�DU�Plhe^v�Eo[j`tlogp�[k_�Fre_`hek`p

@heckekc�Ikq`co[q`�g`v�DU�o`^ljj`k_[qelkp�pr^d�[p�qd`
Drolm`[k�Sgehhp�@c`k_[Ã�Blm`kd[c`k�Pol^`ppÃ�[k_�Blrk^eh
R`^ljj`k_[qelk�lk�VDT�alo�Srpq[ek[]h`�Bljm`qeqes`k`ppÃ
Sl^e[h�E[eok`ppÃ�[k_�R`pehe`k^`�ekql�k[qelk[h�pqo[q`ce`pÀ

�À�Dpq[]hepd�BolppçAlo_`o�Blhh[]lo[qelk

�À�Dkd[k^`�Sq[g`dlh_`o�Dkc[c`j`kq

Blhh[]lo[q`�teqd�`jmhlv`opÃ�`_r^[qelk[h�ekpqeqrqelkpÃ�[k_�pl^e[h
m[oqk`op�ql�`kpro`�k[qelk[h�ao[j`tlogp�o`ah`^q�]lqd�h[]lro
j[og`q�k``_p�[k_�DU�l]f`^qes`p
Elpq`o�jeco[kqçal^rp`_�ekeqe[qes`p�]v�tlogekc�teqd�NFOp�[k_
^ljjrkeqv�loc[kex[qelkp�ql�_`s`hlm�ek^hrpes`�[k_�q[ehlo`_
qo[ekekc�molco[jpÀ

https://employment-social-affairs.ec.europa.eu/policies-and-activities/skills-and-qualifications/european-skills-agenda_en
https://www.cedefop.europa.eu/files/celex_32020h120201_en_txt.pdf
https://www.cedefop.europa.eu/files/celex_32020h120201_en_txt.pdf
https://www.cedefop.europa.eu/files/celex_32020h120201_en_txt.pdf
https://www.cedefop.europa.eu/files/celex_32020h120201_en_txt.pdf


Sejmheav�qd`�o`^lckeqelk�la�nr[heae^[qelkp�[k_�moelo�h`[okekc
qdolrcd�qllhp�heg`�qd`�Drolm`[k�Qr[heae^[qelkp�Eo[j`tlog¯DQE°
[k_�Drolm[ppÀ�Tdolrcd�qd`p`�qllhp�VDT�molse_`op�^[k�j[g`
k[qelk[h�nr[heae^[qelkp�`[pe`o�ql�rk_`opq[k_�[k_�jlo`
^ljm[o[]h`À�Iq�[hpl�p``gp�ql�prmmloq�^olppç]lo_`o�jl]eheqv�la
h`[ok`op�[k_�tlog`opÃ�ek^hr_ekc�jeco[kqpÃ�moljlqekc�hea`hlkc
h`[okekc�[k_�mola`ppelk[h�_`s`hlmj`kq�[^olpp�Drolm`À

Dk^lro[c`�qd`�rp`�la�je^olç^o`_`kqe[hp�ql�s[he_[q`�pm`^eae^�pgehhpÃ
`pm`^e[hhv�alo�jeco[kqp�teqd�_es`op`�`_r^[qelk[h�][^gcolrk_pÀ

BH@PTDR��

����À�Ijmols`�Qr[heqv�@ppro[k^`�[k_�Mlkeqloekc�

@_lmq�qd`�Drolm`[k�Qr[heqv�@ppro[k^`�ek�Vl^[qelk[h�D_r^[qelk
[k_�To[ekekc�¯DQ@VDT°
R`crh[ohv�jlkeqlo�[k_�`s[hr[q`�qd`�lrq^lj`p�la�VDT�mlhe^e`p
rpekc�]`k^dj[ogp�aolj�qd`�DUÛp�VDT�Ml_`okex[qelk�Ik_e^[qlopÀ

�À�E[^eheq[q`�Sgehhp�R`^lckeqelk�[k_�Ml]eheqv

��À�Iks`pq�ek�T`[^d`o�[k_�To[ek`o�C`s`hlmj`kq�

Dnrem�`_r^[qlop�teqd�qd`�pgehhp�k``_`_�ql�_`hes`o�decdçnr[heqvÃ
ek^hrpes`�qo[ekekc�[heck`_�teqd�DU�moeloeqe`pÃ�pr^d�[p�ek^hrpelk�[k_
_es`opeqvÃ�_eceq[hex[qelk�[k_�prpq[ek[]eheqvÀ
C`s`hlm�^lkqekrlrp�mola`ppelk[h�_`s`hlmj`kq�molco[jp�alo�VDT
qo[ek`op�ek�hek`�teqd�DU�pq[k_[o_pÀ

��À�T[oc`q�Meco[kqp�[k_�Vrhk`o[]h`�Folrmp�

Bo`[q`�q[ehlo`_�m[qdt[vp�qd[q�[__o`pp�qd`�rkenr`�^d[hh`kc`p
a[^`_�]v�jeco[kqpÃ�ek^hr_ekc�h[kcr[c`�][ooe`opÃ�^rhqro[h
ekq`co[qelkÃ�[k_�pgehhp�[pp`ppj`kqÀ
Ik^lomlo[q`�DUçark_`_�molf`^qp�ql�prmmloq�qd`�ek^hrpelk�la
jeco[kqp�ek�VDT�molco[jpÀ

https://europass.europa.eu/en/europass-digital-tools/european-qualifications-framework
https://europass.europa.eu/en
https://employment-social-affairs.ec.europa.eu/policies-and-activities/skills-and-qualifications/working-together/eqavet-european-quality-assurance-vocational-education-and-training_en
https://employment-social-affairs.ec.europa.eu/policies-and-activities/skills-and-qualifications/working-together/eqavet-european-quality-assurance-vocational-education-and-training_en
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VDT�h`[_`op�mh[v�[�^oeqe^[h�olh`�ek�_`s`hlmekc�pqo[q`ce`p�ql�`kpro`
qd[q�[hh�pqr_`kqpÃ�o`c[o_h`pp�la�qd`eo�][^gcolrk_p�lo�[]eheqe`pÃ�d[s`
[^^`pp�ql�nr[heqv�`_r^[qelkÀ�Td`p`�ek^hrpes`�pqo[q`ce`p�pdlrh_
`jmd[pex`�mlhe^v�_`s`hlmj`kqÃ�^ljjrkeqv�ekslhs`j`kqÃ�[k_
mo[^qe^[h�ejmh`j`kq[qelk�ql�ejmols`�ek^hrpelk�pqo[q`ce`p�ek�p^dllhp
[k_�lqd`o�`_r^[qelk[h�p`qqekcpÀ

Td`�alhhltekc�moek^emh`p�o`mo`p`kq�o`h`s[kq�`h`j`kqp�alo�mh[kkekc
[k_�ejmh`j`kqekc�ek^hrpes`�pqo[q`ce`p�ek�`_r^[qelk[h�p`qqekcpÂ

@_sl^[q`�alo�ek^hrpes`�mlhe^e`p�ek�`_r^[qelk[h
p`qqekcp

I_`kqeavekc�A[ooe`op�ql�Ik^hrpelk

Iq�ep�`pp`kqe[h�ql�[pp`pp�`uepqekc�^d[hh`kc`p�`s`k�]`alo`�moljlqekc
^rhqro[h�ek^hrpelk�ek�`_r^[qelk�p`qqekcpÀ�A[ooe`op�ql�ek^hrpes`
`_r^[qelk�^[k�]`�mdvpe^[hÃ�heg`�ek[^^`ppe]h`�a[^eheqe`pÃ�lo�pvpq`je^Ã
pr^d�[p�]e[p`_�^rooe^rh[�lo�mlhe^e`pÀ�VDT�h`[_`op�jrpq�qdlolrcdhv
`s[hr[q`�qd`p`�l]pq[^h`p�ql�_`s`hlm�q[oc`q`_Ã�`aa`^qes`�plhrqelkpÀ

F[qd`oekc�Ikmrq�aolj�qd`�Bljjrkeqv

Bljjrkeqv�ekslhs`j`kq�ep�seq[h�alo�^o`[qekc�ek^hrpes`�h`[okekc
`kseolkj`kqpÀ�Dkc[cekc�pqr_`kqpÃ�m[o`kqpÃ�q`[^d`opÃ�[k_�lqd`o
pq[g`dlh_`op�molse_`p�s[hr[]h`�ekpecdqp�ekql�qd`eo�k``_p�[k_
`um`oe`k^`pÀ�Tllhp�heg`�pros`vpÃ�al^rp�colrmpÃ�qltk�d[hh�j``qekcpÃ
[k_�_es`opeqv�^ljjeqq``p�alpq`o�^lhh[]lo[qelk�[k_�d`hm�pd[m`
ek^hrpes`�pqo[q`ce`pÀ
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Plhe^v�[k_�Brooe^rhrj�C`s`hlmj`kq

Iq�Ik^hrpes`�`_r^[qelk�pq[oqp�teqd�^h`[o�mlhe^e`p�[k_�`nreq[]h`
^rooe^rh[À�Plhe^e`p�pdlrh_�_`aek`�qd`�ekpqeqrqelkÛp�^ljjeqj`kq�ql
ek^hrpeseqvÃ�ek^hr_ekc�[kqeç_ep^oejek[qelk�j`[pro`pÃ�[^^ljjl_[qelkp
alo�_ep[]eheqe`pÃ�[k_�prmmloq�alo�j[ocek[hex`_�colrmpÀ�Brooe^rh[
pdlrh_�ekq`co[q`�_es`op`�m`opm`^qes`p�[k_�moljlq`�^oeqe^[h�qdekgekc
[k_�^rhqro[h�^ljm`q`k^`

Pola`ppelk[h�C`s`hlmj`kq�[k_�To[ekekc

D_r^[qlop�k``_�qo[ekekc�ql�^o`[q`�ek^hrpes`�`kseolkj`kqpÀ
Pola`ppelk[h�_`s`hlmj`kq�molco[jp�pdlrh_�[__o`pp�^rhqro[h
^ljm`q`k^`Ã�_eaa`o`kqe[q`_�ekpqor^qelkÃ�[k_�ek^hrpes`�q`[^dekc
j`qdl_pÀ�Okclekc�o`plro^`p�[k_�prmmloq�`kpro`�`_r^[qlop�o`j[ek
ekaloj`_�[]lrq�]`pq�mo[^qe^`p�[k_�`j`ocekc�qo`k_pÀ
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Bò [ qekc�Sr mml oqes` �Sqor ^qr ò p

Sr pq[ ek[ ] h̀ �ek^hr peseqv�ò nr eò p�_` _ê [ q̀ _�pqor ^qr ò p�heg` �ek^hr pel k
^l l o_ek[ ql opÃ�_es` opeqv�l aaê ` opÃ�[ k_�ò pl r ô ` �^` kqò pÀ�P` ` o
j ` kql oekcÃ�ek^hr pes` �` uqo[ ^r ooê r h[ o�[ ^qeseqè pÃ�[ k_�pm̀ ^e[ hex` _
pr mml oq�ol h̀ p�mol se_` �ò pl r ô ` p�ql �d` hm�pqr _` kqp�qdoes` À

Ij mh̀ j ` kqekc�Ik^hr pes` �Po[ ^qê ` p

Pol j l qekc�[ k�Ik^hr pes` �Br hqr ò Â�El pq̀ o�ò pm̀ ^q�[ k_�] ` hl kcekc
qdol r cd�_es` opeqv�t l ogpdl mpÃ�^r hqr o[ h�` s` kqpÃ�[ k_�ek^hr pes`
^[ j m[ eckpÀ�Sqr _` kqçh̀ _�ekeqe[ qes` p�[ k_�_es` opeqv�^hr ] p�` j ml t ` o
[ ^qes` �m[ oqê em[ qel k�ek�^ò [ qekc�` nr eq[ ] h̀ �` kseol kj ` kqp�

Okcl ekc�Ml keql oekc�[ k_�E` ` _] [ ^gÂ�R̀ cr h[ ohv�[ pp` pp�ek^hr pel k
pqo[ q̀ cè p�t eqd�ql l hp�heg` �pr os` vp�[ k_�m̀ oal oj [ k^` �j ` qoê pÀ
È ` _] [ ^g�aol j �pqr _` kqpÃ�m[ ò kqpÃ�[ k_�pq[ aa�` kpr ò p�^l kqekr l r p
ej mol s` j ` kq�[ k_�[ heckj ` kq�t eqd�^l j j r keqv�k` ` _p
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Dr ol m̀ [ k�D_r ^[ qel k�@ò [ Ûp�t l ogekc�col r mpÂ

Tl �d` hm�t eqd�qd` �ekq̀ co[ qel k�l a�ò ar c` ` p�[ k_�j eco[ kqpÃ�qd`
Bl j j eppel k�a[ ^eheq[ q̀ p�qd` �` û d[ kc` �l a�cl l _�mo[ ^qê ` p�[ j l kc�DU
M` j ] ` o�Sq[ q̀ p�qdol r cd�j r qr [ h�h̀ [ okekc�[ ^qeseqè p�^l s` oekc�_eaà ò kq
qd` j ` p�[ k_�` _r ^[ qel k[ h�h̀ s` hp�¯aol j �^deh_dl l _�ql �[ _r hq�` _r ^[ qel k°À

V[ he_[ qel k�l a�pgehhp�al o�ò ar c` ` p�[ k_�j eco[ kqp�ek�Nl ot [ vÂ�

Iq�ek^hr _` p�j ` [ pr ò p�q[ g` k�ql �pm̀ ` _�r m�qd` �j [ mmekc�[ k_�s[ he_[ qel k
l a�pgehhp�[ k_�^l j m̀ q̀ k^` p�l a�ò ar c` ` p�[ k_�l qd` o�ej j eco[ kqpÀ

S^dl l hp� Ik^hr pel kÂ�

Tdep�mol f̀ ^q�mol j l q̀ p�ek^hr pes` �` _r ^[ qel k�l a�j eco[ kq�^deh_ò kÀ�Iq�ep
] [ p` _�l k�qd` �moek^emh̀ p�l a�ek^hr pes` �` _r ^[ qel k�[ k_�t dl h̀ çp^dl l h
eksl hs` j ` kqÀ

B[ p` �Sqr _è p�l o�Du[ j mh̀ p

B[ p` �pqr _è p�l k�` _r ^[ qel k[ h�ek^hr pel k�^[ k�l aà o�ekpecdqp�[ p�t ` hh�[ p
j l _` hp�al o�p` qqekc�j l ò �ek^hr pes` �h̀ [ okekc�` kseol kj ` kqp�[ p
` u[ j mh̀ p�l a�` aà ^qes` �ql l hp�[ k_�[ mmol [ ^d` p�ek�qdep�[ ò [ À�@q�qdep
ò c[ o_Ã�qd` �al hhl t ekc�] ` pq�mo[ ^qê ` p�[ k_�^[ p` �pqr _è p�^[ k�pr mml oq
VDT�h̀ [ _` op�ql �` k^l j m[ pp�ek^hr pes` �ml hê è p�ek�qd` �` _r ^[ qel k[ h
p` qqekcpÂ
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Td` �ej ml oq[ k^` �l a�ek^hr peseqv�[ k_�ah̀ ue] eheqv�ek�VDT�pvpq̀ j p�ql
[ __ò pp�] [ ooè op�heg` �h[ kcr [ c` �[ k_�ò pl r ô ` �hej eq[ qel kpÀ

Sr j j [ ov�[ k_�R` ah̀ ^qel k

Tdep�^d[ mq̀ o�` j md[ pex` p�qd` �ol h̀ �l a�Vl ^[ qel k[ h�D_r ^[ qel k�[ k_
To[ ekekc�¯VDT°�pvpq̀ j p�ek�al pq̀ oekc�pl ^e[ h�^l d` pel k�[ k_�` ^l kl j ê
col t qd�t deh̀ �[ __ò ppekc�pgehh�c[ mp�[ k_�h[ ] l o�j [ og` q�ekq̀ co[ qel kÀ�Iq
` umhl ò p�qd` �[ heckj ` kq�l a�k[ qel k[ h�VDT�ao[ j ` t l ogp�t eqd�Dr ol m̀ [ k
` _r ^[ qel k�ml hê è pÃ�m[ oqê r h[ ohv�al o�j eco[ kqp�[ k_�sr hk` o[ ] h̀ �col r mpÀ�

K` v�decdhecdqp�ek^hr _` Â

Po[ ^qê [ h�pq̀ mp�[ k_�pqo[ q̀ cè p�ql �[ heck�qo[ ekekc�mol co[ j p�ql
Dr ol m̀ [ k�ml hê è pÃ�pr ^d�[ p�` kd[ k^ekc�^ol ppç] l o_` o
^l hh[ ] l o[ qel kÃ�[ _l mqekc�DU�ml hê v�ao[ j ` t l ogp�[ k_�cr e_` hek` pÃ
pq[ g` dl h_` o�` kc[ c` j ` kqÃ�mol à ppel k[ hpÛ�_` s` hl mj ` kqÃ�a[ ^eheq[ q̀
pgehhp�ò ^l ckeqel kpÃ�[ k_�q[ ehl o�qo[ ekekc�mol co[ j p�ql �qd` �pm̀ ^eaê
q[ oc` q�k` ` _pÀ

Poek^emh̀ p�al o�mh[ kkekc�[ k_�ej mh̀ j ` kqekc�ek^hr pes` �pqo[ q̀ cè p�ek
` _r ^[ qel k[ h�p` qqekcp

Po[ ^qê [ h�` u[ j mh̀ p�l k�` _r ^[ qel k[ h�ek^hr pel k�mol se_ekc�ekpecdqp�[ p
t ` hh�[ p�j l _` hp�al o�p` qqekc�j l ò �ek^hr pes` �h̀ [ okekc�` kseol kj ` kqp
[ p�` u[ j mh̀ p�l a�` aà ^qes` �ql l hp�[ k_�[ mmol [ ^d` p�ek�qdep�[ ò [ À
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Uk_` opq[ k_ekc�A[ ooè opÂ�Wd[ q�[ ò �pl j ` �^l j j l k�^d[ hh̀ kc` p
j eco[ kqp�a[ ^` �ek�[ ^^` ppekc�sl ^[ qel k[ h�` _r ^[ qel kÃ�[ k_�dl t �^[ k
qd` p` �] ` �[ __ò pp` _Ë

R̀ ah̀ ^qes` �Qr ` pqel kp�al o�L` [ ok` opÂ

Bl j j r keqv�Dkc[ c` j ` kqÂ�Hl t �^[ k�^l j j r keqv�eksl hs` j ` kq
` kd[ k^` �qd` �ek^hr peseqv�[ k_�` aà ^qes` k` pp�l a�VDT�mol co[ j pË

Pl hê v�@heckj ` kqÂ�Hl t �_l �DU�ml hê è p�heg` �qd` �Dr ol m̀ [ k�Sgehhp
@c` k_[ �ekahr ` k^` �k[ qel k[ h�[ mmol [ ^d` p�ql �` _r ^[ qel k�[ k_
qo[ ekekcË

Rl h̀ �l a�D_r ^[ ql opÂ�Wd[ q�pm̀ ^eaê �pgehhp�l o�qo[ ekekc�pdl r h_�VDT
` _r ^[ ql op�al ^r p�l k�ql �al pq̀ o�ek^hr pes` �h̀ [ okekc�` kseol kj ` kqpË

B[ p` �Sqr _è pÂ�R̀ ah̀ ^q�l k�l k` �l a�qd` �^[ p` �pqr _è p�mò p` kq̀ _�¯̀ ÀcÀÃ
Ukes` op[ h�C` peck�al o�L` [ okekc�l o�Sgehhp�V[ he_[ qel k�ek�Nl ot [ v°À
Wd[ q�h̀ ppl kp�^[ k�] ` �[ mmhè _�ql �vl r o�hl ^[ h�` _r ^[ qel k[ h�^l kq̀ uqË
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�À�Koep^dh̀ oÃ�MÀÃ�Pl t ` hhÃ�JÀ�JÀ�WÀÃ�¦ �PeqçT̀ k�B[ q̀ Ã�IÀ�MÀ�¯� � � � °À�Wd[ q�ep�j ` [ kq
] v�ek^hr pel kË�Ok�qd` �` aà ^qp�l a�_eaà ò kq�_` aekeqel kp�l k�[ qqeqr _` p�ql t [ o_
ek^hr pes` �` _r ^[ qel kÀ�Dr ol m̀ [ k�Jl r ok[ h�l a�Sm̀ ^e[ h�N` ` _p�D_r ^[ qel kÃ�� � �̄ °Ã
� � � ê� � � À�dqqmpÂ��_l eÀl oc�� � À� � � � �� � � � � � � � À� � � � À� � � � � � �

R` à ò k^` p

� À�UNDSBOÀ�¯� � � � °À�Td` �S[ h[ j [ k^[ �Sq[ q̀ j ` kq�[ k_�Eo[ j ` t l og�al o�@̂ qel k
l k�Sm̀ ^e[ h�N` ` _p�D_r ^[ qel kÀ�S[ h[ j [ k^[ Ã�Sm[ ekÀ�P[ oepÃ�Eo[ k^` Â�UNDSBOÀ

� À�Eò eò Ã�SÀÃ�¦ �Bup[ oÃ�MÀ�¯� � � � °À�Ik^hr pes` �e_` [ hp�ek^hr pes` �mo[ ^qê ` pÂ�dl t �a[ o�ep�[
_ò [ j �aol j �ò [ heqvË�Ees` �^l j m[ o[ qes` �^[ p` �pqr _è pÀ�Dr ol m̀ [ k�Jl r ok[ h�l a�Sm̀ ^e[ h
N` ` _p�D_r ^[ qel kÃ�� � �̄ °Ã�� � �ê� � � À�dqqmpÂ��_l eÀl oc�� � À� � � � �� � � � � � � � � � � � � � � � � � �

� À�A` ok[ _çB[ s` ol Ã�OÀÃ�Néoe[ �Lh̀ sl q�B[ hs` qÃ�¦ �Ikq̀ ^dl m̀ k�¯Eeoj À�¯� � � � °À�N` t
P` _[ cl cê [ h�Bd[ hh̀ kc` p�ek�qd` �� � pq�B` kqr ov�Â�Bl kqoe] r qel kp�l a�R̀ p` [ ô d�ek
D_r ^[ qel kÀ�Ikq̀ ^dl m̀ k�dqqmpÂ��_l eÀl oc�� � À� � � � �ekq̀ ^dl m̀ kÀ� � � � �

� À�Seml pÃ�YÀÃ�A[ qqepqeÃ�AÀÃ�¦ �Foej j Ã�KÀ�¯� � � � °À�@̂ dè sekc�qo[ kpal oj [ qes`
pr pq[ ek[ ] eheqv�h̀ [ okekcÂ�` kc[ cekc�d` [ _Ã�d[ k_p�[ k_�d` [ oqÀ�Ikq̀ ok[ qel k[ h�Jl r ok[ h�l a
Sr pq[ ek[ ] eheqv�ek�Hecd` o�D_r ^[ qel kÃ�� �̄ °Ã�� � ê� � À
dqqmpÂ��t t t À̀ j ` o[ h_À̂l j �ekpecdq�^l kq̀ kq�_l e�� � À� � � � �� � � � � � � � � � � � � � � � � �ar hh�d
qj h

� À�J[ o_ek` xÃ�MÀ�JÀÃ�¦ �N[ qese_[ _Ã�LÀ�RÀ�¯� � � � °À�Td` �@_s[ kq[ c` p�[ k_�Bd[ hh̀ kc` p�l a
Ik^hr pes` �D_r ^[ qel kÂ�Sqoesekc�al o�Dnr eqv�ek�qd` �^h[ ppol l j À�Sd[ kh[ u�Ikq̀ ok[ qel k[ h
Jl r ok[ h�l a�D_r ^[ qel kÃ�� � �̄ °Ã�� � ê� � À�dqqmpÂ��_l eÀl oc�� � À� � � � � �` _r ^[ qel kÀs� � e� À� � � �

� À�Oj [ kl semÃ�VÀÃ�¦ �L[ kch̀ vÃ�@À�¯� � � � °À�@ppej eh[ qel kÃ�Ikq̀ c
o[ qel k�l o�Ik^hr pel kË�@�Ce[ h̀ ^qê [ h�P` opm̀ ^qes` �l k�qd` �Ooc[ kex[ qel k[ h
Sl ^e[ hex[ qel k�l a�Meco[ kqpÀ�Jl r ok[ h�l a�M[ k[ c` j ` kq�Iknr eovÃ�� � �̄ °Ã�� � ç� � À
dqqmpÂ��fl r ok[ hpÀp[ c` mr ] À̂l j �_l e�� � À� � � � �� � � � � � � � � � � � � � � � �

� À�Ll r cdÃ�OÀÃ�A[ o] ` h̀ qÃ�VÀ�[ k_�Nf` oeÃ�SÀ�¯� � � � °�Ik^hr pel k�[ k_�` u^hr pel k�ek
dr j [ keq[ oe[ k�[ ^qel kÂ�aek_ekcp�aol j �[ �qdò ` çv` [ o�pqr _vÀ�HPF�ò ml oqÀ�Ll k_l kÂ�OCI
t t t Àl _eÀl oc�` k�mr ] hê [ qel kp�ek^hr pel kç[ k_ç̀ û hr pel kçekçdr j [ keq[ oe[ kç[ ^qel kç
aek_ekcpçaol j ç[ çqdò ` çv` [ oçpqr _v

� À�To[ kÃ�LÀÃ�¦ �Nvh[ k_Ã�BÀ�¯� � � � °À�Ikq̀ ok[ qel k[ h�Vl ^[ qel k[ h�D_r ^[ qel k�[ k_�To[ ekekc
ç�qd` �Meco[ qel k�[ k_�L` [ okekc�j euÀ�@r pqo[ he[ k�Jl r ok[ h�l a�@_r hq�L` [ okekcÃ�� � �̄ °Ã�� ê
� �À�dqqmÂ��_ol À_` [ gekÀ̀_r À[ r �` p` os�CUÂ� � � � � � � � �qo[ kçekq̀ ok[ qel k[ hsl ^[ qel k[ hç
� � � �Àm_a

� � À�Td` �^l kqoe] r qel k�l a�j eco[ qel k�ql �ò cel k[ h�_` s` hl mj ` kqÀ� �̄ � � � °À�Ik�ODBC
ò cel k[ h�_` s` hl mj ` kq�pqr _è pÀ

� � À�V[ k�Ml hÃ�BÀÃ�¦ �C` �V[ hgÃ�HÀ�¯� � � � °À�Meco[ qel k�[ k_�ej j eco[ kqp�ek�Dr ol m̀ Â�[
depql oê [ h�[ k_�_` j l co[ mdê �m̀ opm̀ ^qes` À�Ik�IMISBOD�ò p` [ ô d�p` oè p�¯mmÀ�� �ê
� � °À�dqqmpÂ��hekgÀpmoekc` oÀ̂l j �^d[ mq̀ o�� � À� � � � �� � � ç� ç� � � ç� � � � � ç� � �



C` peckekc�Ik^hr pes`
To[ ekekc�Pol co[ j p
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C` s` hl m̀ _�] vÂ��Hr j ` o[ �S[ fe_
M` [ qd�P[ oqk` opdem

Ikqol _r ^qel k�[ k_�O] f` ^qes` p

Td` �^ò [ qel k�l a�ek^hr pes` �qo[ ekekc�mol co[ j p�d[ p�] ` ^l j ` �kl q�fr pq�[
cl [ hÃ�] r q�[ �k` ^` ppeqv�[ p�Dr ol m̀ [ k�pl ^è qv�ep�] ` ^l j ekc�ek^ò [ pekchv
_es` op` À�Ik�qdep�^d[ mq̀ o�t ` �t ehh�` umhl ò �qd` �_` s` hl mj ` kq�l a�qd`
qo[ ekekc�mol co[ j p�qd[ q�^[ q̀ o�ql �[ hh�h̀ [ ok` opÃ�t eqd�[ �m[ oqê r h[ o�al ^r p�l k
pr mml oqekc�qdl p` �aol j �j eco[ kq] [ ^gcol r k_pÀ�W` �t ehh�[ hpl
^l kpe_` oqd` �ar k_[ j ` kq[ h�moek^emh̀ p�l a�ek^hr pes` �` _r ^[ qel kÃ�pqo[ q̀ cè p
al o�[ __ò ppekc�qd` �j r hqea[ ^` q̀ _�k` ` _p�l a�_es` op` �h̀ [ ok` opÃ�[ k_
j ` qdl _pal o�^ò [ qekcÃ�ej mh̀ j ` kqekcÃ�[ k_�` s[ hr [ qekc�` aà ^qes` ek^hr pes`
qo[ ekekc�mol co[ j pÀ�Tdep�^d[ mq̀ o�[ ej p�ql �d` hm�` _r ^[ ql op�[ k_�qo[ ek` op
r k_` opq[ k_�ek^hr pes` �` _r ^[ qel k�moek^emh̀ p�[ k_�mol se_` �mo[ ^qê [ h
pqo[ q̀ cè p�al o�j ` ` qekc�qd` �_es` op` �k` ` _p�l a�h̀ [ ok` opÀ�Iq�^l s` op�dl t
ql �_` s` hl m�ek^hr pes` �^l kq̀ kq�[ k_�q̀ [ ^dekc�j [ q̀ oe[ hpÃ�ej mh̀ j ` kq
` aà ^qes` �q̀ [ ^dekc�pqo[ q̀ cè pÃ�[ k_�` s[ hr [ q̀ �ek^hr pes` �mol co[ j pÀ�Av
qd` �` k_Ã�ò [ _` op�t ehh�] ` �` nr emm̀ _�ql �^ò [ q̀ �ej m[ ^qar h�h̀ [ okekc
` um̀ oè k^` p�qd[ q�al pq̀ o�ek^hr pel k�[ k_�pr ^^` pp�al o�[ hh�h̀ [ ok` op�ek
Dr ol m̀ Ûp�Vl ^[ qel k[ h�D_r ^[ qel k�[ k_�To[ ekekc�¯VDT°�pvpq̀ j pÀ



Ik^hr pes` �` _r ^[ qel k�ep�] [ p` _�l k�j [ kv�ej ml oq[ kq�e_` [ p�aol j �` um̀ oqp
t dl �pqr _v�dl t �m̀ l mh̀ �h̀ [ okÀ�Td` p` �e_` [ p�d` hm�r p�r k_` opq[ k_�t dv
eqÖp�ej ml oq[ kq�ql �ek^hr _` �` s` ovl k` �ek�l r o�^h[ ppol l j p�[ k_�dl t �t ` �^[ k
_l �eq�t ` hhÀ
Vvcl qpgv� �̄ � � � °�q[ r cdq�r p�qd[ q�h̀ [ okekc�d[ mm̀ kp�] ` pq�t d` k�t `
ekq̀ o[ ^q�t eqd�l qd` opÀ�H` �] ` hè s` _�qd[ q�t ` �h̀ [ ok�] v�q[ hgekc�[ k_
t l ogekc�t eqd�m̀ l mh̀ �[ ol r k_�r pÃ�` pm̀ ^e[ hhv�qdl p` �t dl �gkl t �[ �] eq
j l ò �qd[ k�t ` �_l À�Tdep�e_` [ �pr mml oqp�col r m�t l og�[ k_�m̀ ` o�qr ql oekc
ek�^h[ ppol l j pÀ�F[ o_k` o� �̄ � � � °�pdl t ` _�qd[ q�m̀ l mh̀ �[ ò �^h̀ s` o�ek
_eaà ò kq�t [ vpÃ�kl q�fr pq�l k` À�H` �p[ e_�qd` ò �[ ò �j [ kv�qvm̀ p�l a
ekq̀ hhec` k^` Ã�heg` �] ` ekc�cl l _�t eqd�t l o_pÃ�kr j ] ` opÃ�j r pê Ã�l o
r k_` opq[ k_ekc�l qd` opÀ�Tdep�j ` [ kp�q̀ [ ^d` op�pdl r h_�r p` �_eaà ò kq
t [ vp�ql �q̀ [ ^d�[ k_�h̀ q�pqr _` kqp�pdl t �t d[ q�qd` vÖs` �h̀ [ ok` _�ek�s[ oel r p
t [ vpÀ

@̂ ^l o_ekc�ql �Rl p` �[ k_�M` v` o� �̄ � � � °�^r pql j epekc
h̀ ppl kp�qd[ q�t l og�al o�` s` ovl k` Ã�kl �j [ qq̀ o�dl t
qd` v�h̀ [ ok�] ` pq�ep�ej ml oq[ kqÀ�Td` v�^[ hh�eq�Ukes` op[ h
C` peck�al o�L` [ okekcÀ�Iq�ep�[ ] l r q�_` peckekc�[ k_
_` hes` oekc�^r ooê r hr j �[ ^^l o_ekc�ql �` [ ^d�pqr _` kqÛp
k` ` _pÃ�ekq̀ ò pqpÃ�[ k_�pgehhp�h̀ s` hÀ�Tdep�j ecdq�j ` [ k
r pekc�mê qr ò pÃ�se_` l pÃ�[ k_�d[ k_pçl k�[ ^qeseqè pÃ�kl q
fr pq�] l l gpÀ�Aol kà k] ò kk` o� �̄ � � � °�ò j ek_` _�r p
qd[ q�[ �m̀ opl kÖp�a[ j ehvÃ�p^dl l hÃ�[ k_�^l j j r keqv�[ hh
mh[ v�[ �m[ oq�ek�qd` eo�h̀ [ okekcÀ�H` �p[ e_�t ` �k` ` _�ql
qdekg�[ ] l r q�[ hh�qd` p` �m[ oqp�l a�[ �pqr _` kqÖp�heà �ql
r k_` opq[ k_�dl t �qd` v�h̀ [ ok�] ` pqÀ�Tdep�j ` [ kp
t l ogekc�t eqd�a[ j ehè p�[ k_�^l j j r keqè p�ql �pr mml oq
pqr _` kqpÖ�h̀ [ okekcÀ
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Td` l ò qê [ h�] [ ^gcol r k_



Oqd` o�ò p` [ ô d` op�] r eh_ekc�l k�Vvcl qpgvÖp�t l og�d[ s` �pdl t k�dl t
ej ml oq[ kq�^r hqr ò �ep�ek�h̀ [ okekc�¯L[ kql haÃ�� � � � °À@̂ ^l o_ekc�ql �qd` j Ã
l r o�^r hqr o[ h] [ ^gcol r k_�pd[ m̀ p�dl t �t ` �qdekg�[ k_�h̀ [ okÀ�Tdep�j ` [ kp
q̀ [ ^d` op�pdl r h_�ò pm̀ ^q�[ k_�r p` �pqr _` kqpÖ�^r hqr o[ h�gkl t h̀ _c` �ek
qd` eo�h̀ ppl kpÀ
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Td` �Sr pq[ ek[ ] h̀ �C` s` hl mj ` kq�F l [ hp�¯SCFp°�] r eh_�l k�qd` �` [ ohè o
Mehh̀ kker j �C` s` hl mj ` kq�F l [ hp�¯MCFp°�[ k_�[ ej �ql �` kpr ò �ek^hr pes`
[ k_�` nr eq[ ] h̀ �` _r ^[ qel k�al o�[ hhÀ�SCF�� �^[ hhp�al o�^l r kqoè p�ql �mol se_`
nr [ heqv�` _r ^[ qel k�[ k_�mol j l q̀ �heà hl kc�h̀ [ okekc�l mml oqr keqè pÀ�Td`
D_r ^[ qel k�� � � � �Eo[ j ` t l og�al o�@̂ qel k�d[ p�] ` ` k�[ _l mq̀ _�chl ] [ hhv�ql
pr mml oq�mol cò pp�ql t [ o_p�[ ^dè sekc�SCF�� Ã�` j md[ pepekc�qd` �k` ` _
ql �[ __ò pp�[ hh�al oj p�l a�` û hr pel k�[ k_�j [ ocek[ hep[ qel kÃ�m[ oqê r h[ ohv�ek
q̀ oj p�l a�[ ^^` ppÃ�m[ oqê em[ qel kÃ�[ k_�h̀ [ okekc�l r q̂ l j ` pÀ�P` q̀ opÃ� �̄ � � � °

@hh�qd` p` �e_` [ p�ql c` qd` o�d` hm�q̀ [ ^d` op�^ò [ q̀ �^h[ ppol l j p�t d` ò
` s` ovl k` �^[ k�h̀ [ ok�t ` hhÃ�ò c[ o_h̀ pp�l a�qd` eo�] [ ^gcol r k_�l o�[ ] eheqè pÀ
Td` v�pdl t �r p�qd[ q�ek^hr pes` �` _r ^[ qel k�epkÖq�fr pq�[ ] l r q�d[ sekc
` s` ovl k` �ek�qd` �p[ j ` �ol l j Ã�] r q�[ ] l r q�s[ hr ekc�` [ ^d�m̀ opl kÖp�r kenr `
t [ vp�l a�h̀ [ okekc�[ k_�qdekgekcÀ



Ik^hr pes` �` _r ^[ qel k�ep�] r ehq�r ml k�qd` �ar k_[ j ` kq[ h�] ` hè a�qd[ q�[ hh
h̀ [ ok` opÃ�ò c[ o_h̀ pp�l a�qd` eo�] [ ^gcol r k_Ã�[ ] eheqè pÃ�l o�^eô r j pq[ k^` pÃ
pdl r h_�d[ s` �` nr [ h�l mml oqr keqè p�ql �h̀ [ okÃ�m[ oqê em[ q̀ Ã�[ k_�pr ^^` ` _�ek
` _r ^[ qel k[ h�p` qqekcp�¯UNDSBOÃ�� � � � °À�To[ _eqel k[ h�` _r ^[ qel k[ h
[ mmol [ ^d` p�l aq̀ k�a[ hh�pdl oq�t d` k�t l ogekc�t eqd�col t k�mol à ppel k[ hp
t dl �] oekc�oê d�heà �` um̀ oè k^` pÃ�_es` op` �m̀ opm̀ ^qes` pÃ�[ k_�pm̀ ^eaê
h̀ [ okekc�k` ` _pÀ�R̀ ^l ckepekc�qd` p` �r kenr ` �^d[ o[ ^q̀ oepqê p�^[ k
qo[ kpal oj �qo[ ekekc�aol j �[ �j r k_[ k` �ò nr eò j ` kq�ql �[ �ml t ` oar h�ql l h
al o�m̀ opl k[ h�[ k_�l oc[ kex[ qel k[ h�col t qdÀ�Td` p` �moek^emh̀ p�cr e_`
` _r ^[ ql op�ek�^ò [ qekc�h̀ [ okekc�` kseol kj ` kqp�qd[ q�kl q�l khv
[ ^^l j j l _[ q̀ �_es` opeqv�] r q�[ ^qes` hv�h̀ s` o[ c` �eq�[ p�[ �pqò kcqd�ek�qd`
` _r ^[ qel k[ h�mol ^` ppÀ�Av�[ _d` oekc�ql �qd` p` �moek^emh̀ pÃ�qo[ ek` op�^[ k
^ò [ q̀ �j l ò �` nr eq[ ] h̀ Ã�ò pml kpes` Ã�[ k_�` aà ^qes` �h̀ [ okekc
` um̀ oè k^` p�al o�[ hh�pqr _` kqpÀ

@_r hq�h̀ [ ok` op�[ ò �p` haç_eò ^q̀ _�[ k_�j l qes[ q̀ _�] v�^h̀ [ oÃ�q[ kce] h̀
] ` k` aeqp�¯Ces` opel Ã�� � � � °À�Td` v�` kc[ c` �j l ò �_` ` mhv�t d` k�qo[ ekekc
mol co[ j p�pdl t �_eò ^q�s[ hr ` �ql �qd` eo�t l og�[ k_�m̀ opl k[ h�col t qdÀ�Td`
g` v�ep�j [ gekc�qd` �h̀ [ okekc�mol ^` pp�à ` h�ò h̀ s[ kq�[ k_�mr oml p` ar hÃ�t eqd
ekeqe[ h�pq[ c` p�_` peck` _�ql �] ` �pej mh̀ �[ k_�ekseqekcÀ
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Poek^emh̀ p�l a�Ik^hr pes` �D_r ^[ qel k

Pò sel r p� heà � ` um̀ oè k^` p� peckeaê [ kqhv� pd[ m̀
dl t � [ _r hqp� h̀ [ okÀ� Wdeh̀ � qdep� ^[ k� [ ^^` h̀ o[ q̀
r k_` opq[ k_ekcÃ� eq� [ hpl � ] oekcp� ml q̀ kqe[ h� ] e[ p` pÀ
Daà ^qes` � qo[ ekekc� [ ^gkl t h̀ _c` p� qd` p`
` um̀ oè k^` pÃ� ek^l oml o[ qekc� j ` qdl _p� ql � d` hm
h̀ [ ok` op� ^oeqê [ hhv� ` u[ j ek` � qd` eo� ` uepqekc
m̀ opm̀ ^qes` p� ¯Ces` opel Ã� � � � � °À� F l [ hçp` qqekc
] ` ^l j ` p� ^or ^e[ hÃ� t eqd� pr mml oqes` � ql l hp� [ k_
ekal oj [ qel k�qd[ q�^l kk` ^q� h̀ [ okekc�ql � ò [ hçt l oh_
l r q̂ l j ` pÀ



Po[ ^qê [ heqv�ep�m[ o[ j l r kq�al o�[ _r hq�h̀ [ ok` opÀ�Td` v�co[ seq[ q̀ �ql t [ o_p
mol ] h̀ j çpl hsekc�[ mmol [ ^d` p�[ k_�qo[ ekekc�qd[ q�^[ k�] ` �ej j ` _e[ q̀ hv
[ mmhè _�ek�qd` eo�t l og�` kseol kj ` kq�¯Ces` opel Ã�� � � � °À�Tdep�j ` [ kp�r pekc
ekq̀ o[ ^qes` �j ` qdl _p�heg` �^[ p` �pqr _è pÃ�pej r h[ qel kpÃ�[ k_�ò ah̀ ^qes`
` ù ô ep` p�qd[ q�[ hhl t �h̀ [ ok` op�ql �^l kk` ^q�k` t �gkl t h̀ _c` �t eqd�qd` eo
` uepqekc�pgehhp�[ k_�` um̀ oè k^` À�Td` �h̀ [ okekc�pdl r h_�à ` h�heg` �[ �ql l h�al o
ej mol s` j ` kqÃ�kl q�fr pq�[ k�[ ^[ _` j ê �` ù ô ep` À

@_r hq�h̀ [ okekc�qdoes` p�l k�s[ oè qvÃ�j ` kql opdemÃ�[ k_�m̀ opl k[ h�[ c` k^v
¯Ces` opel Ã�� � � � °À�Ceaà ò kq�m̀ l mh̀ �h̀ [ ok�_eaà ò kqhv�ç�pl j ` �qdol r cd
ò [ _ekcÃ�l qd` op�qdol r cd�d[ k_pçl k�[ ^qeseqè p�l o�col r m�_ep^r ppel kpÀ
Rl h̀ �j l _` hp�[ k_�j ` kql op�^[ k�ekpmeò �[ k_�cr e_` �h̀ [ ok` opÃ�t deh̀
mol se_ekc�j r hqemh̀ �h̀ [ okekc�j l _[ heqè p�` kpr ò p�] ol [ _` o�` kc[ c` j ` kqÀ
Ml pq�ej ml oq[ kqhvÃ�[ _r hqp�k` ` _�ql �à ` h�qd` v�d[ s` �^l kqol h�l s` o�qd` eo
h̀ [ okekc�fl r ok` vÃ�t eqd�l mml oqr keqè p�al o�p` haç_eò ^q̀ _�` umhl o[ qel k�[ k_
m̀ opl k[ h�^l kqoe] r qel k�ql �qd` �h̀ [ okekc�mol ^` pp
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Poek^emh̀ p�l a�Ik^hr pes` �D_r ^[ qel k



Tl �[ ^^l j j l _[ q̀ �qd` �_es` op` �h̀ [ okekc�k` ` _p�mò p` kq�ek�ek^hr pes`
^h[ ppol l j pÃ�eqÖp�ej ml oq[ kq�ql �` j mhl v�[ �s[ oè qv�l a�m̀ _[ cl cê [ h
[ mmol [ ^d` pÀ�Td` p` �pqo[ q̀ cè p�pdl r h_�] ` �ah̀ ue] h̀ Ã�ò pml kpes` Ã�[ k_
_` peck` _�ql �` kc[ c` �h̀ [ ok` op�t eqd�_eaà ò kq�] [ ^gcol r k_pÃ�h̀ [ okekc
pqvh̀ pÃ�[ k_�[ ] eheqè pÀ�Sl j ` �` aà ^qes` �[ mmol [ ^d` p�ek^hr _` �Ukes` op[ h
C` peck�al o�L` [ okekc�¯UCL°Ã�_eaà ò kqe[ q̀ _�ekpqor ^qel kÃ�^r hqr o[ hhv
ò pml kpes` �q̀ [ ^dekcÃ�mol f̀ ^qç] [ p` _�h̀ [ okekcÃ�^l l m̀ o[ qes` �h̀ [ okekcÃ
q̀ ^dkl hl cvç̀ kd[ k^` _�h̀ [ okekcÃ�[ k_�` um̀ oè kqe[ h�h̀ [ okekc

Ukes` op[ h�C` peck�al o�L` [ okekc�¯UCL°�al ^r p` p�l k�mol se_ekc
j r hqemh̀ �m[ qdt [ vp�al o�h̀ [ okekcÃ�` kpr oekc�[ hh�mr mehp�^[ k�[ ^^` pp�qd`
^r ooê r hr j �qdol r cd�_eaà ò kq�j ` qdl _p�l a�r k_` opq[ k_ekc�^l kq̀ kqÃ
` umò ppekc�gkl t h̀ _c` Ã�[ k_�j [ ekq[ ekekc�` kc[ c` j ` kqÀ�Tdep
ò p` [ ô dç] [ ^g` _�ao[ j ` t l ogÃ�[ p�l r qhek` _�] v�B@ST� �̄ � � � °Ãd` hmp
^ò [ q̀ �ah̀ ue] h̀ �h̀ [ okekc�` kseol kj ` kqp�qd[ q�[ ^^l j j l _[ q̀ �_es` op`
k` ` _pÀ
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Ik^hr pes` �P` _[ cl cê [ h�@mmol [ ^d` p

Br hqr o[ hhv�ò pml kpes` �q̀ [ ^dekc�ekq̀ co[ q̀ p�mr mehpÖ�_es` op` �^r hqr o[ h
] [ ^gcol r k_p�[ k_�` um̀ oè k^` p�ekql �qd` �h̀ [ okekc�mol ^` ppÃ�j [ gekc
` _r ^[ qel k�j l ò �j ` [ kekcar h�[ k_�ò h̀ s[ kq�ql �qd` eo�hes` pÀ�@̂ ^l o_ekc
ql �F [ v� �̄ � � � °Ã�qdep�[ mmol [ ^d�d` hmp�mr mehp�^l kk` ^q�t eqd�qd`
j [ q̀ oe[ h�t dehpq�s[ he_[ qekc�qd` eo�^r hqr o[ h�e_` kqeqè p�[ k_�` um̀ oè k^` p
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Ik^hr pes` �P` _[ cl cê [ h�@mmol [ ^d` p

Dum̀ oè kqe[ h�h̀ [ okekc�[ p�_` p̂ oe] ` _�] v�Kl h] � �̄ � � � °Ã�mol se_` p
d[ k_pçl k�l mml oqr keqè p�qdol r cd�t l og�mh[ ^` j ` kqpÃ�pej r h[ qel kpÃ
[ k_�mo[ ^qê [ h�[ mmhê [ qel kp�qd[ q�[ hhl t �mr mehp�ql �_eò ^qhv�` kc[ c` �t eqd
[ k_�[ mmhv�qd` eo�gkl t h̀ _c` �ek�j ` [ kekcar h�^l kq̀ uqpÀ

Bl l m̀ o[ qes` �h̀ [ okekc�pqo[ q̀ cè p�mol j l q̀ �^l hh[ ] l o[ qel k�] ` qt ` ` k
mr mehp�l a�_eaà ò kq�] [ ^gcol r k_p�[ k_�[ ] eheqv�h̀ s` hp�qdol r cd�col r m
mol f̀ ^qp�[ k_�m̀ ` o�qr ql oekcÀ�Jl dkpl k�¦ �Jl dkpl k� �̄ � � � °
_` j l kpqo[ q̀ �dl t �qdep�[ mmol [ ^d�d` hmp�mr mehp�h̀ [ ok�aol j �` [ ^d
l qd` o�t dehpq�_` s` hl mekc�ej ml oq[ kq�pl ^e[ h�[ k_�[ ^[ _` j ê �pgehhpÀ

T` ^dkl hl cvç̀ kd[ k^` _�h̀ [ okekc�h̀ s` o[ c` p�_eceq[ h�ql l hp�[ k_
mh[ qal oj p�ql �^ò [ q̀ �m̀ opl k[ hep̀ _�h̀ [ okekc�` um̀ oè k^` p�qd[ q�^[ k
[ _[ mq�ql �_eaà ò kq�mr meh�k` ` _p�[ k_�mò à ò k^` pÀ�Td` �ODBC� �̄ � � � °
decdhecdqp�dl t �q̀ ^dkl hl cv�^[ k�j [ g` �h̀ [ okekc�j l ò �[ ^^` ppe] h̀
[ k_�` kc[ cekc�al o�_es` op̀ �h̀ [ ok` opÀ



Dkpr ò �[ ^^` ppe] eheqvÂ�M[ g` �pr ò �_eceq[ h�j [ q̀ oe[ hp�[ ò �^l j m[ qe] h̀
t eqd�[ ppepqes` �q̀ ^dkl hl cè p�[ k_�al hhl t �t ` ] �[ ^^` ppe] eheqv
cr e_` hek` p

Bò [ qekc�ek^hr pes` �qo[ ekekc�j [ q̀ oe[ hp�ep�^or ^e[ h�al o�` kpr oekc�qd[ q�[ hh
h̀ [ ok` op�^[ k�[ ^^` pp�[ k_�` kc[ c` �t eqd�qd` �^l kq̀ kqÀ�H` ò �[ ò �pl j `
g` v�^l kpe_` o[ qel kpÂ

BH@PTDR� �

Up` �^h̀ [ oÃ�pej mh̀ �h[ kcr [ c` Â�@sl e_�f[ ocl k�[ k_�^l j mh̀ u�p` kq̀ k^`
pqor ^qr ò pÀ�Tdep�] ` k` aeqp�kl q�l khv�h[ kcr [ c` �h̀ [ ok` op�] r q�[ hpl
k[ qes` �pm̀ [ g` op�t eqd�s[ ovekc�heq̀ o[ ^v�h̀ s` hpÀ

C` s` hl mekc�Ik^hr pes` �To[ ekekc�M[ q̀ oe[ hp

Pol se_` �j r hqemh̀ �al oj [ qpÂ�Oaà o�j [ q̀ oe[ hp�ek�s[ oel r p�al oj [ qp
¯̀ ÀcÀÃ�q̀ uqÃ�[ r _el Ã�se_` l °�ql �^[ q̀ o�ql �_eaà ò kq�h̀ [ okekc�mò à ò k^` p
[ k_�k` ` _pÀ

Ik^hr _` �_es` op` �ò mò p` kq[ qel kpÂ�Up` �ej [ c` pÃ�` u[ j mh̀ pÃ�[ k_
^[ p` �pqr _è p�qd[ q�ò ah̀ ^q�_es` op` �^r hqr ò p�[ k_�` um̀ oè k^` pÀ

Oaà o�qo[ kph[ qel kp�l o�chl pp[ oè pÂ�Pol se_` �g` v�q̀ oj p�l o
pr j j [ oè p�ek�j r hqemh̀ �h[ kcr [ c` p�t d` ò �ml ppe] h̀ À

Up` �^r hqr o[ hhv�p` kpeqes` �^l kq̀ kqÂ�A` �j ek_ar h�l a�^r hqr o[ h
_eaà ò k^` p�[ k_�[ sl e_�^l kq̀ kq�qd[ q�j ecdq�] ` �l aà kpes` �l o
[ hè k[ qekc�ql �^` oq[ ek�col r mpÀ

Pol se_` �[ __eqel k[ h�ò pl r ô ` pÂ�Oaà o�pr mmh̀ j ` kq[ ov�j [ q̀ oe[ hp�al o
h̀ [ ok` op�t dl �k` ` _�` uqo[ �pr mml oq�l o�t [ kq�ql �` umhl ò �ql mê p
ar oqd` o



R̀ cr h[ o�` s[ hr [ qel k�ep�` pp` kqe[ h�ql �` kpr ò �qd[ q�ek^hr pes` �qo[ ekekc
mol co[ j j ` p�[ ò �` aà ^qes` �[ k_�^l kqekr [ hhv�ej mol sekcÀ�H` ò �[ ò �pl j `
pqo[ q̀ cè p�al o�` s[ hr [ qel kÂ
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Bl hh̀ ^q�_es` op` �à ` _] [ ^gÂ�F[ qd` o�ekmr q�aol j �h̀ [ ok` opÃ�q̀ [ ^d` opÃ
[ k_�l qd` o�pq[ g` dl h_` op�qdol r cd�pr os` vpÃ�al ^r p�col r mpÃ�[ k_
ek_ese_r [ h�ekq̀ osè t pÀ

Ds[ hr [ qekc�[ k_�Ij mol sekc�Ik^hr pes` �Pol co[ j j ` p

Up` �j r hqemh̀ �[ pp` ppj ` kq�j ` qdl _pÂ�Dj mhl v�[ �s[ oè qv�l a
[ pp` ppj ` kq�q̀ ^dkenr ` p�ql �^[ mqr ò �_eaà ò kq�[ pm̀ ^qp�l a�h̀ [ okekc
[ k_�mol co[ j j ` �` aà ^qes` k` ppÀ

@k[ hvp` �nr [ kqeq[ qes` �_[ q[ Â�Ll l g�[ q�j ` qoê p�pr ^d�[ p�h̀ [ ok` o
mol cò ppel k�o[ q̀ pÃ�[ qq̀ k_[ k^` Ã�[ k_�[ ^dè s` j ` kq�[ ^ol pp�_eaà ò kq
h̀ [ ok` o�col r mp

Bl k_r ^q�nr [ heq[ qes` �[ pp` ppj ` kqpÂ�Up` �j ` qdl _p�heg` �^h[ ppol l j
l ] p` os[ qel kp�[ k_�h̀ [ ok` o�ml oqal hel p�ql �c[ ek�_` ` m̀ o�ekpecdqp�ekql
qd` �h̀ [ okekc�mol ^` ppÀ

Iksl hs` �h̀ [ ok` op�ek�qd` �` s[ hr [ qel k�mol ^` ppÂ�Dk^l r o[ c` �h̀ [ ok` op
ql �ò ah̀ ^q�l k�qd` eo�l t k�mol cò pp�[ k_�qd` �` aà ^qes` k` pp�l a�qd`
mol co[ j j ` À

A` k^dj [ og�[ c[ ekpq�] ` pq�mo[ ^qê ` pÂ�Bl j m[ ò �vl r o�mol co[ j j `
t eqd�pr ^^` ppar h�ek^hr pes` �` _r ^[ qel k�ekeqe[ qes` p�ek�l qd` o�^l kq̀ uqpÀ

Ij mh̀ j ` kq�^l kqekr l r p�ej mol s` j ` kqÂ�Up` �` s[ hr [ qel k�aek_ekcp�ql
j [ g` �l kcl ekc�[ _fr pqj ` kqp�[ k_�ej mol s` j ` kqp�ql �qd`
mol co[ j j ` À



Iò h[ k_�d[ p�j [ _` �peckeaê [ kq�pqoe_` p�ek�ej mh̀ j ` kqekc�ek^hr pes`
` _r ^[ qel k�mo[ ^qê ` pÃ�m[ oqê r h[ ohv�al o�j eco[ kq�h̀ [ ok` opÀ�Td` �Ioepd
D_r ^[ qel k�@̂ q�l a�� � � � �` j md[ pep` p�qd` �oecdq�l a�[ hh�^deh_ò k�ql �[ k
[ mmol moe[ q̀ �` _r ^[ qel kÃ�ò c[ o_h̀ pp�l a�qd` eo�] [ ^gcol r k_�l o
^eô r j pq[ k^` p�¯F l s` okj ` kq�l a�Iò h[ k_Ã�� � � � °À
Ik�Cr ] hekÃ�qd` �Toekeqv�@̂ ^` pp�Pol co[ j j ` p�¯T@P°�[ q�Toekeqv�Bl hh̀ c`
Cr ] hek�d[ s` �] ` ` k�pr ^^` ppar h�ek�ek^ò [ pekc�[ ^^` pp�ql �decd` o
` _r ^[ qel k�al o�pqr _` kqp�aol j �r k_` oò mò p` kq̀ _�col r mpÃ�ek^hr _ekc
j eco[ kqpÀ�T@P�l aà op�[ �al r k_[ qel k�^l r op` �al o�vl r kc�[ _r hqp�[ k_
j [ qr ò �pqr _` kqpÃ�mol se_ekc�qd` j �t eqd�qd` �[ ^[ _` j ê �pgehhp�[ k_
^l kae_` k^` �k` ` _` _�ql �mol cò pp�ql �r kes` opeqv�` _r ^[ qel k�¯Toekeqv
Bl hh̀ c` �Cr ] hekÃ�� � � �°À

Td` p` �ekeqe[ qes` p�_` j l kpqo[ q̀ �dl t �ek^hr pes` �` _r ^[ qel k�moek^emh̀ p�^[ k
] ` �mr q�ekql �mo[ ^qê ` �[ q�s[ oel r p�h̀ s` hp�l a�qd` �` _r ^[ qel k�pvpq̀ j Ã�aol j
moej [ ov�p^dl l hp�ql �decd` o�` _r ^[ qel kÀ

BH@PTDR� �

B[ p` �Sqr _è p
B[ p` �Sqr _vÂ�Ik^hr pes` �D_r ^[ qel k�ek�Iò h[ k_�



Td` �Er oqd` o�D_r ^[ qel k�[ k_�To[ ekekc�¯EDT°�p` ^ql o�ek�Iò h[ k_�d[ p�] ` ` k
ej mh̀ j ` kqekc�ek^hr pes` �q̀ [ ^dekc�[ mmol [ ^d` p�ql �pr mml oq�_es` op`
h̀ [ ok` opÃ�ek^hr _ekc�j eco[ kqpÀ�Td` �EDT�Sqo[ q̀ cv�� � � � ê�� � � � �al ^r p` p
l k�j [ gekc�` _r ^[ qel k�ek^hr pes` �qdol r cd�UCLÀ�UCL�d` hmp�qo[ ek` op
^ò [ q̀ �ah̀ ue] h̀ Ã�[ ^^` ppe] h̀ �h̀ ppl kp�qd[ q�^[ q̀ o�ql �_es` op` �h̀ [ ok` op�] v
l aà oekc�^dl ê ` �[ k_�[ _[ mqekc�ql �qd` eo�k` ` _pÀ

BH@PTDR� �

B[ p` �Sqr _è p
B[ p` �Sqr _vÂ�Ik^hr pes` �T` [ ^dekc�ek�Ioepd�VDT

@�cr e_[ k^` �_l ^r j ` kq�pr mml oqp�` _r ^[ ql op�t eqd�mo[ ^qê [ h�ql l hp�[ k_
pdl t ^[ p` p�` u[ j mh̀ p�l a�pr ^^` ppar h�UCL�mo[ ^qê ` p�[ hò [ _v�ek�r p` À
Td` �[ mmol [ ^d�` k^l r o[ c` p�^l hh[ ] l o[ qel k�[ j l kc�EDT�mo[ ^qeqel k` op�ql
pd[ ò �` aà ^qes` �j ` qdl _p�[ k_�^l kqekr l r phv�ej mol s` �ek^hr pes`
q̀ [ ^dekc�[ ^ol pp�qd` �p` ^ql o�¯H` ` h[ kÃ�Tl ] ekÃ�Rv_` oÃ�¦ �qd` �@HD@C
q̀ [ j Ã�� � � � °À



Bò [ qekc�ek^hr pes` �qo[ ekekc�mol co[ j j ` p�ep�[ �^l j mh̀ u�] r q�` pp` kqe[ h
q[ pg�ek�ql _[ vÖp�_es` op` �Dr ol m̀ [ k�pl ^è qvÀ�Av�r k_` opq[ k_ekc�[ k_
[ mmhvekc�qd` �moek^emh̀ p�l a�ek^hr pes` �` _r ^[ qel kÃ�ò ^l ckepekc�[ k_
[ __ò ppekc�_es` op` �h̀ [ ok` o�k` ` _pÃ�r pekc�[ �s[ oè qv�l a�ek^hr pes`
q̀ [ ^dekc�[ mmol [ ^d` pÃ�_` s` hl mekc�[ ^^` ppe] h̀ �j [ q̀ oe[ hpÃ�[ k_�ò cr h[ ohv
` s[ hr [ qekc�[ k_�ej mol sekc�l r o�mol co[ j j ` pÃ�t ` �^[ k�^ò [ q̀ �h̀ [ okekc
` kseol kj ` kqp�qd[ q�qor hv�pr mml oq�[ hh�h̀ [ ok` opÀ
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Sr j j [ ov�[ k_�R` ah̀ ^qel k

Hl t �^[ k�vl r �[ mmhv�qd` �moek^emh̀ p�l a�ek^hr pes` �` _r ^[ qel k�ek
vl r o�pm̀ ^eaê �q̀ [ ^dekc�^l kq̀ uqË

R` ah̀ ^qel k�Qr ` pqel kp�

Wdê d�ek^hr pes` �q̀ [ ^dekc�[ mmol [ ^d` p�_l �vl r �qdekg�t l r h_�] `
j l pq�` aà ^qes` �al o�vl r o�h̀ [ ok` opÃ�[ k_�t dvË

Hl t �^l r h_�vl r �j [ g` �vl r o�^r oò kq�qo[ ekekc�j [ q̀ oe[ hp�j l ò
ek^hr pes` �[ k_�[ ^^` ppe] h̀ Ë

Wd[ q�j ` qdl _p�^l r h_�vl r �r p` �ql �` s[ hr [ q̀ �qd` �ek^hr pes` k` pp
[ k_�` aà ^qes` k` pp�l a�vl r o�qo[ ekekc�mol co[ j j ` pË
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� À�@ekp^l t Ã�MÀ�¯� � � � °À�C` s` hl mekc�ek^hr pes` �` _r ^[ qel k�pvpq̀ j pÂ�Wd[ q�[ ò
qd` �h̀ s` op�al o�^d[ kc` Ë�Jl r ok[ h�l a�D_r ^[ qel k[ h�Bd[ kc` Ã�� �̄ °Ã�� � � ç� � � À

R` à ò k^` p

� À�B@STÀ�¯� � � � °À�Ukes` op[ h�C` peck�al o�L` [ okekc�Fr e_` hek` p�s` opel k�� À� À
R̀ qoè s` _�aol j �dqqmÂ��r _hcr e_` hek` pÀ̂[ pqÀl oc

� ÀAol kà k] ò kk` oÃ�UÀ�¯� � � � °À�Td` �` ^l hl cv�l a�dr j [ k�_` s` hl mj ` kqÀ�H[ os[ o_
Ukes` opeqv�Pò ppÀ

� À�Ces` opel À�¯� � � � Ã�J[ kr [ ov°À�� �[ _r hq�h̀ [ okekc�moek^emh̀ p�al o�CDI�qo[ ekekcÀ
dqqmpÂ��_es` opel À̂l j �� ç[ _r hqçh̀ [ okekcçmoek^emh̀ pçal oç_` eçqo[ ekekc�

� À�D_r ^[ qel k�[ k_�To[ ekekc�Al [ o_p�Iò h[ k_�¯DTAI°À�¯� � � � °À�Ukes` op[ h�C` peck
al o�L` [ okekcÂ�Fr e_` hek` p�al o�Er oqd` o�D_r ^[ qel k�[ k_�To[ ekekcÀ�DTAIÀ

� À�F [ vÃ�FÀ�¯� � � � °À�Br hqr o[ hhv�ò pml kpes` �q̀ [ ^dekcÂ�Td` l ovÃ�ò p` [ ô dÃ�[ k_
mo[ ^qê ` �¯� o_�` _À°À�T̀ [ ^d` op�Bl hh̀ c` �Pò ppÀ

� À�F [ o_k` oÃ�HÀ�¯� � � � °À�Eo[ j ` p�l a�j ek_Â�Td` �qd` l ov�l a�j r hqemh̀
ekq̀ hhec` k^` pÀ�A[ pê �Al l gpÀ

� À�F �H` ` h[ kÃ�@ÀÃ�Tl ] ekÃ�TÀ�JÀÃ�Rv_` oÃ�CÀÃ�¦ �qd` �@HD@C�q̀ [ j À�¯� � � � °À�UCL�al o
EDT�mo[ ^qeqel k` opÂ�Fr e_[ k^` �al o�ej mh̀ j ` kqekc�r kes` op[ h�_` peck�al o
h̀ [ okekc�ek�Ioepd�ar oqd` o�` _r ^[ qel k�[ k_�qo[ ekekcÀ�@HD@CÀ
dqqmpÂ��t t t Àpl h[ pÀè �a�� � � � � �u� � � � � â ` � � ^�r _hçal oçà qç�mo[ ^qeqel k` opÀm_a

� À�Jl dkpl kÃ�CÀ�WÀÃ�¦ �Jl dkpl kÃ�RÀ�TÀ�¯� � � � °À�@k�` _r ^[ qel k[ h�mpv^dl hl cv
pr ^^` pp�pql ovÂ�Sl ^e[ h�ekq̀ o_` m̀ k_` k^` �qd` l ov�[ k_�^l l m̀ o[ qes` �h̀ [ okekcÀ
D_r ^[ qel k[ h�R̀ p` [ ô d` oÃ�� � �̄ °Ã�� � � ç� � � À

� � À�Kl h] Ã�CÀ�@À�¯� � � � °À�Dum̀ oè kqe[ h�h̀ [ okekcÂ�Dum̀ oè k^` �[ p�qd` �pl r ô ` �l a
h̀ [ okekc�[ k_�_` s` hl mj ` kq�¯� k_�` _À°À�P` [ opl k�D_r ^[ qel kÀ



BH@PTDR� �

� À�@ekp^l t Ã�MÀ�¯� � � � °À�C` s` hl mekc�ek^hr pes` �` _r ^[ qel k�pvpq̀ j pÂ�Wd[ q�[ ò
qd` �h̀ s` op�al o�^d[ kc` Ë�Jl r ok[ h�l a�D_r ^[ qel k[ h�Bd[ kc` Ã�� �̄ °Ã�� � � ç� � � À

R` à ò k^` p

� À�B@STÀ�¯� � � � °À�Ukes` op[ h�C` peck�al o�L` [ okekc�Fr e_` hek` p�s` opel k�� À� À
R̀ qoè s` _�aol j �dqqmÂ��r _hcr e_` hek` pÀ̂[ pqÀl oc

� ÀAol kà k] ò kk` oÃ�UÀ�¯� � � � °À�Td` �` ^l hl cv�l a�dr j [ k�_` s` hl mj ` kqÀ�H[ os[ o_
Ukes` opeqv�Pò ppÀ

� À�Ces` opel À�¯� � � � Ã�J[ kr [ ov°À�� �[ _r hq�h̀ [ okekc�moek^emh̀ p�al o�CDI�qo[ ekekcÀ
dqqmpÂ��_es` opel À̂l j �� ç[ _r hqçh̀ [ okekcçmoek^emh̀ pçal oç_` eçqo[ ekekc�

� À�D_r ^[ qel k�[ k_�To[ ekekc�Al [ o_p�Iò h[ k_�¯DTAI°À�¯� � � � °À�Ukes` op[ h�C` peck
al o�L` [ okekcÂ�Fr e_` hek` p�al o�Er oqd` o�D_r ^[ qel k�[ k_�To[ ekekcÀ�DTAIÀ

� À�F [ vÃ�FÀ�¯� � � � °À�Br hqr o[ hhv�ò pml kpes` �q̀ [ ^dekcÂ�Td` l ovÃ�ò p` [ ô dÃ�[ k_
mo[ ^qê ` �¯� o_�` _À°À�T̀ [ ^d` op�Bl hh̀ c` �Pò ppÀ

� À�F [ o_k` oÃ�HÀ�¯� � � � °À�Eo[ j ` p�l a�j ek_Â�Td` �qd` l ov�l a�j r hqemh̀
ekq̀ hhec` k^` pÀ�A[ pê �Al l gpÀ

� À�F �H` ` h[ kÃ�@ÀÃ�Tl ] ekÃ�TÀ�JÀÃ�Rv_` oÃ�CÀÃ�¦ �qd` �@HD@C�q̀ [ j À�¯� � � � °À�UCL�al o
EDT�mo[ ^qeqel k` opÂ�Fr e_[ k^` �al o�ej mh̀ j ` kqekc�r kes` op[ h�_` peck�al o
h̀ [ okekc�ek�Ioepd�ar oqd` o�` _r ^[ qel k�[ k_�qo[ ekekcÀ�@HD@CÀ
dqqmpÂ��t t t Àpl h[ pÀè �a�� � � � � �u� � � � � â ` � � ^�r _hçal oçà qç�mo[ ^qeqel k` opÀm_a

� À�Jl dkpl kÃ�CÀ�WÀÃ�¦ �Jl dkpl kÃ�RÀ�TÀ�¯� � � � °À�@k�` _r ^[ qel k[ h�mpv^dl hl cv
pr ^^` pp�pql ovÂ�Sl ^e[ h�ekq̀ o_` m̀ k_` k^` �qd` l ov�[ k_�^l l m̀ o[ qes` �h̀ [ okekcÀ
D_r ^[ qel k[ h�R̀ p` [ ô d` oÃ�� � �̄ °Ã�� � � ç� � � À

� � À�Kl h] Ã�CÀ�@À�¯� � � � °À�Dum̀ oè kqe[ h�h̀ [ okekcÂ�Dum̀ oè k^` �[ p�qd` �pl r ô ` �l a
h̀ [ okekc�[ k_�_` s` hl mj ` kq�¯� k_�` _À°À�P` [ opl k�D_r ^[ qel kÀ



T` [ ^dekc�[ k_�Sr mml oqekc
Ces` op` �L` [ ok` op

BH@PTDR� �

C` s` hl m̀ _�] vÂ��Seq[ ò kel r �Cej eqo[ Ã�Al gl h[ p�V[ ppehepÃ�Txeg[ �K[ q̀ oek[

Ikqol _r ^qel k�[ k_�l ] f` ^qes` p�

Tdep�^d[ mq̀ o�[ k[ hvp` p�^l k^` mqp�ò h[ q̀ _�ql �_es` opeqv�ek�qd` �^l kq̀ uq�l a
` _r ^[ qel k�[ k_�qd` �t [ vp�ek�t dê d�` _r ^[ ql op�^[ k�pr mml oq�_es` op`
h̀ [ ok` opÃ�t eqd�[ �ar oqd` o�al ^r p�l k�^r hqr o[ h�_es` opeqvÀ�D_r ^[ qel k[ h
[ mmol [ ^d` p�[ k_�j ` qdl _l hl cè p�qd[ q�[ __ò pp�_es` opeqv�[ k_�ek^hr pel k
[ ò �mò p` kq̀ _Ã�[ hl kc�t eqd�pr mml oqes` �[ k_�ek^hr pes` �mo[ ^qê ` p�qd[ q
` _r ^[ ql op�^[ k�r qehex` �ql �ej mol s` �qd` eo�q̀ [ ^dekcÀ�

XDNIOS�POLIS

Td` �l ] f` ^qes` p�l a�qdep�^d[ mq̀ o�[ ò Â�

Tl �r k_` opq[ k_�qd` �ej m[ ^q�l a�_es` opeqv�ek�` _r ^[ qel k�[ k_�dl t �eq
^[ k�] ` k` aeq�h̀ [ ok` op�[ k_�q̀ [ ^d` opÀ
Tl �h̀ [ ok�[ ] l r q�g` v�^l k^` mqp�qd[ q�[ ò �ò h[ q̀ _�ql �_es` opeqv�ek
` _r ^[ qel kÀ
Tl �a[ j ehe[ oep` �t eqd�j [ ek�` _r ^[ qel k[ h�[ mmol [ ^d` p�qd[ q�[ ò �r qehex` _
ek�_es` op` �h̀ [ okekc�` kseol kj ` kqp
Tl �h̀ [ ok�[ ] l r q�] ` pq�mo[ ^qê ` p�[ k_�t [ vp�l a�pr mml oqekc�_es` op`
h̀ [ ok` op�aol j �qd` eo�l t k�m̀ opm̀ ^qes` pÀ



Ces` opeqv�ek�qd` �^h[ ppol l j �ep�[ �^d[ hh̀ kc` �al o�q̀ [ ^d` opÃ�] r q�eq�[ hpl
mol se_` p�l mml oqr keqv�al o�m̀ opl k[ h�col t qdÀ�Bh[ ppol l j �^hej [ q̀ �qd[ q
al pq̀ op�j r hqê r hqr o[ hepj �[ k_�ekq̀ ô r hqr o[ h�^l kq[ ^q�^l oò h[ q̀ p�t eqd�decd` o
p̀ haçò ml oq̀ _�^r hqr o[ h�ekq̀ hhec` k^` �¯S^dt [ ox` kqd[ h�` q�[ hÀÃ�� � � � °À�@hpl Ã�] v
[ _fr pqekc�qd` �^r ooê r hr j �ql �qd` �_es` op̀ �k` ` _p�l a�qd` �pqr _` kqpÃ�qd`
q̀ [ ^d` o�^[ k�ej mol s` �qd` eo�` kc[ c` j ` kq�t eqd�qd` �h̀ [ okekc�mol ^` pp�[ k_
mol se_` �j l qes[ qel k�al o�[ k�[ ^qes` �m[ oqê em[ qel k�ek�qd` �^h[ ppol l j À
Td` ò al ò Ã�eq�ep�r k_` opql l _�qd[ q�_es` opeqv�^[ k�] ` �] ` k` aê e[ h�al o�qd`
pqr _` kqpÃ�ea�eq�ep�d[ k_h̀ _�mol m̀ ohvÀ

BH@PTDR� �

T` [ ^dekc�[ k_�Sr mml oqekc�Ces` op` �L` [ ok` op

D_r ^[ qel k�d[ p�^d[ kc` _�[ �hl q�ek�qd` �m[ pq�à t �v` [ opÀ�Ik�j l _` ok
j r hqê r hqr o[ h�pl ^è qè pÃ�t d` ò �_es` opeqv�ep�qd` �kl oj Ã�p̂ dl l hp�[ ò
[ aà ^q̀ _�ql l À�Ces` opeqv�ò à op�ql �qd` �pq[ q̀ �l a�] ` ekc�_eaà ò kqÃ�ek
^l j m[ oepl k�t eqd�l qd` o�ek_ese_r [ hpÀ�Iq�ep�[ k�ekq̀ co[ h�m[ oq�l a�qd` �dr j [ k
pm̀ ^è pÃ�[ p�t ` �[ ò �[ hh�_eaà ò kq�¯A[ kgp�` q�[ hÀÃ�� � � � °À�Ik�[ hh�^h[ ppol l j p
h̀ [ ok` op�d[ s` �_eaà ò kq�h̀ [ okekc�pqvh̀ pÃ�h̀ [ okekc�_eaaê r hqè pÃ
] [ ^gcol r k_�gkl t h̀ _c` Ã�h[ kcr [ c` �^[ m[ ^eqv�[ k_�^r hqr o[ h�] [ ^gcol r k_À
Td` ò al ò Ã�[ k�[ _[ mq[ qel k�l a�qd` �mol ^` pp̀ pÃ�pqo[ q̀ cè p�[ k_�q̀ [ ^dekc
j ` qdl _l hl cè p�ql �qd` �^r oò kq�_es` op̀ �k` ` _p�l a�pqr _` kqp�ep�k` ` _` _
¯S` qe[ t [ k�¦ �Q[ j [ oe[ dÃ�� � � � °À
R̀ p̀ [ ô d` op�decdhecdq�qd` �_ep̂ l kk` ^q�] ` qt ` ` k�qd` �^l kq̀ j ml o[ ov
_es` op̀ �^h[ ppol l j p�[ k_�qd` �l kcl ekc�r p̀ �l a�q̀ [ ^dekc�j ` qdl _l hl cè p
qd[ q�_l �kl q�[ __ò pp�qdep�_es` opeqv�¯B[ mmÃ�� � � � °

Ik�l o_` o�ql �ò pml k_�ql �qd` �k` ` _p�l a�^r hqr o[ hhv�_es` op` �h̀ [ ok` op�[ k_
pr mml oq�qd` j Ã�q̀ [ ^d` op�k` ` _�^` oq[ ek�pgehhpÃ�[ qqeqr _` p�[ k_�gkl t h̀ _c` À
Ml ò �pm̀ ^eaê [ hhvÃ�q̀ [ ^d` op�k` ` _�ql �r k_` opq[ k_�qd` �ekahr ` k^` �l a
^r hqr o[ h�] [ ^gcol r k_�l k�m̀ l mh̀ Ûp�] ` d[ sel o�[ k_�g` ` m�[ k�l m̀ k�j ek_
[ ] l r q�eqÀ�C` s` hl mekc�pgehhp�heg` �[ _[ mq[ ] eheqvÃ�^l j j r kê [ qel kÃ
ql h̀ o[ k^` Ã�ò pm̀ ^qÃ�^r hqr o[ h�p` kpeqeseqv�[ k_�[ t [ ò k` pp�ep�` pp` kqe[ hÀ



Td` �^d[ hh̀ kc` p�qd[ q�[ _r hq�` _r ^[ ql op�j [ v�a[ ^` �t deh̀ �q̀ [ ^dekc
j eco[ kq�h̀ [ ok` op�ò c[ o_�^r hqr o[ hÃ�h[ kcr [ c` �[ k_�m̀ opl k[ h�[ pm̀ ^qpÀ�Ok
[ �^r hqr o[ h�h̀ s` hÃ�` _r ^[ ql op�j [ v�` um̀ ^q�j eco[ kqp�ql �^d[ kc`
^l j mh̀ q̀ hv�ek�l o_` o�ql �[ _[ mqÃ�t deh̀ �j eco[ kq�h̀ [ ok` op�j [ v�] ` �pqò pp` _
[ k_�à [ oar h�l a�qd` �q̀ [ ^dekc�mol ^` ppÃ�l o�` s` k�pqehh�ek�[ ^^r hqr o[ qel k
pdl ^gÀ�L[ kcr [ c` �] [ ooè op�j [ v�ej m̀ _` �qd` �h̀ [ okekc�mol ^` pp�ek�j [ kv
t [ vpÃ�t deh̀ �m̀ opl k[ h�_eaà ò k^` p�[ ò �[ ht [ vp�[ �_eaaê r hqv�ek�` _r ^[ qel kÀ
@hh�qd` p` �^d[ hh̀ kc` p�j ecdq�l ] pqor ^q�qd` �mol ^` pp�l a�q̀ [ ^dekc�j eco[ kq
h̀ [ ok` opÀ�Ik�l o_` o�ql �pr mml oq�h̀ [ ok` opÃ�` _r ^[ ql op�k` ` _�ql �ò ^l ckex`
qd` eo�mò sel r p�gkl t h̀ _c` �[ k_�d[ ] eqpÃ�[ mmol [ ^d�qd` j �t eqd�ò pm̀ ^q
[ k_�r k_` opq[ k_ekcÃ�[ k_�ces` �qd` j �qd` �qej ` �qd[ q�qd` v�k` ` _Ã�t eqdl r q
al pq̀ oekc�[ �^hej [ q̀ �l a�m[ kê �¯K?ogg?ek` kÃ�� � � � °À
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Td` l ò qê [ h�A[ ^gcol r k_

T` [ ^dekc�j eco[ kq�h̀ [ ok` op�ep�[ �^d[ hh̀ kc` �al o�` _r ^[ ql opÃ�` pm̀ ^e[ hhv
t d` k�qd` v�d[ s` �kl q�] ` ` k�mol m̀ ohv�qo[ ek` _�al o�eqÀ�Iq�[ hpl �ò ah̀ ^qp�qd`
eppr ` �l a�qd` �c` k` o[ h�pl ^e[ h�ekq̀ co[ qel k�l a�ej j eco[ kqpÃ�[ p�` _r ^[ qel k�ep�[
al oj �l a�qd` eo�ekq̀ co[ qel kÀ�Td` �mol ^` pp�l a�[ ^^r hqr o[ qel k�ep�_eaaê r hqÃ�[ p�qd`
ekq̀ ô r hqr o[ h�^l kq[ ^q�^d[ kc` p�` eqd` o�l o�] l qd�col r mp�ç�qd` �ej j eco[ kqp
[ k_�qd` �ò ^` esekc�pl ^è qv�¯A` oovÃ�� � � � °À�Td` �ò ^` esekc�pl ^è qv�l aq̀ k
[ _l mqp�[ �t [ v�l a�qdekgekc�qd[ q�dl h_p�ej j eco[ kqp�[ ^^l r kq[ ] h̀ �al o�qd` eo
ekq̀ co[ qel kÃ�` um̀ ^qekc�qd` j �ql �j [ g` �qd` �^d[ kc` p�qd` v�k` ` _�ql �[ _[ mqÀ
Hl t ` s` oÃ�ekq̀ co[ qel k�ep�[ k�ekq̀ o[ ^qes` �mol ^` ppÃ�t d` ò �] l qd�col r mp
j [ g` �[ _[ mq[ qel kpÀ�Td` �dl pq�pl ^è qv�j r pq�a[ ^eheq[ q̀ �j eco[ kqpÛ
ekq̀ co[ qel kÃ�[ k_�[ _r hq�` _r ^[ qel k�ep�[ �s` ov�r p̀ ar h�j ` [ kp�ek�qdep�mol ^` ppÀ

@m[ oq�aol j �mo[ ^qê [ h�pr mml oqÃ�p` s` o[ h�j ` qdl _l hl cè p�d[ s` �] ` ` k
_` s` hl m̀ _�ql �pr mml oq�_es` op` �pqr _` kqp�ek�qd` �h̀ [ okekc�mol ^` ppÃ
peckeavekc�[ �pdeaq�ek�qd` �qo[ _eqel k[ h�` _r ^[ qel k[ h�m[ o[ _ecj Ã�t dê d�_l ` p
kl q�[ __ò pp�_es` opeqv�[ _` nr [ q̀ hvÀ



Ceaà ò kqe[ q̀ _�Ikpqor ^qel k�¯CI°
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Ukes` op[ h�C` peck�al o�L` [ okekc�¯UCL°
UCL�Ip�[ �mol ml p̀ _�ek^hr pes` �q̀ [ ^dekc�j ` qdl _l hl cv�qd[ q�d` hmp
q̀ [ ^d` op�ò [ ^d�[ hh�qd` eo�pqr _` kqpÀ�Td` �q̀ [ ^d` o�[ qq̀ j mqp�ql �mò _ê q�[ hh
qd` �ml ppe] h̀ �k` ` _p�l a�qd` �pqr _` kqp�[ k_�mh[ k�qd` �h̀ [ okekc�mol ^` pp
] [ p̀ _�l k�qdl p̀ �k` ` _pÀ�Td` �aeopq�moek^emh̀ �l a�UCL�ep�ql �p̀ ^r ò
[ ^^` ppe] eheqv�ql �qd` �h̀ [ okekc�j [ q̀ oe[ hp�al o�[ hh�pqr _` kqpÃ�] v�^l kpe_` oekc
qd` eo�pm̀ ^e[ h�k` ` _p�[ k_�mò sel r p�gkl t h̀ _c` Ã�pgehhp�[ k_�[ ] eheqè pÀ�Td`
p̀ ^l k_�moek^emh̀ �ep�qd[ q�pqr _` kqp�^[ k�m[ oqê em[ q̀ �ek�qd` �^h[ ppol l j �[ k_
mò p̀ kq�qd` eo�[ ] eheqè p�ek�j [ kv�_eaà ò kq�t [ vpÃ�[ p�l k` �t [ v�l a
` umò ppel k�^[ kkl q�] ` �pr eq[ ] h̀ �al o�[ hh�pqr _` kqpÀ�Ik�qdep�t [ v�pqr _` kqp�[ ^q
[ k_�^l kqol h�qd` eo�h̀ [ okekcÀ�Tl �pr j j [ oex` Ã�q̀ [ ^d` op�j r pq�mò p̀ kq
gkl t h̀ _c` �ek�j r hqemh̀ �t [ vp�[ k_�pqr _` kqp�^[ k�[ hpl �ò pml k_�ql �eq�ek
j r hqemh̀ �t [ vpÀ�T` ^dkl hl cv�ep�[ �r p̀ ar h�ql l h�ek�qdep�mol ^` pp�[ p�qe
a[ ^eheq[ q̀ p�[ ^^` ppe] eheqv�ql �qd` �j [ q̀ oe[ hp�¯B[ mmÃ�� � � � °À�@̂ ^l o_ekc�ql �[
j ` q[ ç[ k[ hvpep�ò p̀ [ ô dÃ�j l pq�pr os` vp�ò c[ o_ekc�UCL�aol j �� � � � �ql
� � � � �ek_ê [ q̀ _�qd[ q�qd` �ej mh̀ j ` kq[ qel k�l a�UCL�moek^emh̀ p�ek�q̀ [ ^dekc
d[ _�[ �ml peqes` �ej m[ ^q�l k�pqr _` kqp�¯@hç@x[ t ` e�` q�[ hÀÃ�� � � � °À�Td`
_ep[ _s[ kq[ c` �l a�qdep�[ mmol [ ^d�ep�qd` �decd�^l pq�l a�qd` �pm̀ ^eaê
[ ^^l j j l _[ qel kp�k` ` _` _�al o�pl j ` �pqr _` kqp�¯Rl p̀ �` q�[ hÀÃ�� � � � °À
Hl t ` s` oÃ�eq�ep�decdhecdq̀ _�qd[ q�qd` �] ` k` aeqp�a[ o�l r qt ` ecd�qdep�^l pqÀ

@kl qd` o�[ mmol [ ^d�al o�[ __ò ppekc�h̀ [ ok` oÛp�_es` opeqv�ep�Ceaà ò kqe[ q̀ _
Ikpqor ^qel k�¯CI°À�Iq�ep�_` aek` _�] v�Sqo[ _hekc�[ k_�S[ r k_` op� �̄ � � � Ã
j ` kqel k` _�ek�Fol kp` qd�` q�[ hÀÃ�� � � �°�[ p�qd` �mol ^` pp�l a�j [ q̂ dekc�qd`
h̀ [ okekc�j [ q̀ oe[ h�[ k_�l ] f̀ ^qes` p�ql �qd` �h̀ [ ok` oÛp�pm̀ ^eaê �mol aeh̀ �[ k_
k` ` _pÀ�Ik�qdep�mol ^` pp�pqr _` kqp�[ ò �mol se_` _�t eqd�_eaà ò kq�l mqel kp�ek
t dê d�qd` v�^[ k�` kc[ c` �t eqd�ekal oj [ qel kÀ�@pp` ppj ` kq�ep�[ �g` v
^l k^` mq�ek�CIÃ�[ p�q̀ [ ^d` op�k` ` _�ql �gkl t �qd` eo�pqr _` kqp�t ` hh�ek�l o_` o
ql �q[ ehl o�qd` �q̀ [ ^dekc�mol ^` pp�ql �qd` eo�k` ` _pÀ�Tdep�ek^hr _` p�al oj [ h
[ pp` ppj ` kq�[ k_�] [ pê [ hhv�[ hh�ekq̀ o[ ^qel kp�t eqd�qd` �pqr _` kqpÀ
Ikpqor ^qel k�ep�_eaà ò kqe[ q̀ _�ekql �qdò ` �h̀ s` hpÂ�^l kq̀ kq� t̄ d[ q�pqr _` kqp
h̀ [ ok°Ã�mol ^` pp�¯dl t �qd` v�h̀ [ ok°�[ k_�mol _r ^q�¯dl t �_l �qd` v
_` j l kpqo[ q̀ �t d[ q�qd` v�d[ s` �h̀ [ okq°À�Ik�[ hh�l a�qd` p` �pq̀ mp�q̀ [ ^d` op
l aà o�pr mml oq�ql �qd` eo�pqr _` kqp�[ k_�d` hm�qd` j �[ ^dè s` �qd` �h̀ [ okekc
l ] f̀ ^qes` p�ek�qd` eo�l t k�t [ v�¯Tl j hekpl kÃ�� � � � °À�Ij mh̀ j ` kqekc�CI�^[ k
] ` �pqò ppar h�al o�pl j ` �q̀ [ ^d` opÃ�t dl �a[ ^` �_eaaê r hqè p�ek�aek_ekc�qd`
` uqo[ �qej ` �k` ` _` _�al o�mh[ kkekc�h̀ ppl kpÃ�l o�t l og�ek�p^dl l hp�qd[ q�h[ ^g
ò pl r ô ` p�[ k_�[ ^^l j j l _[ qel kp�¯Tr opr k] l ` sk[ Ã�� � � � °À



Br hqr o[ hhv�R` pml kpes` �T` [ ^dekcÂ

Uqehex` p�qd` �s[ hr ` pÃ�[ qqeqr _` p�[ k_�qo[ _eqel k�l a�` qdkê �[ k_�^r hqr o[ h�col r mp
ek�l o_` o�ql �mol se_` �pqr _` kqp�qd[ q�] ` hl kc�ql �qd` p̀ �col r mp�pr eq[ ] h̀
` _r ^[ qel kÀ�Mehk` o� �̄ � � � °�r k_` ohek` p�qd` �ej ml oq[ k^` �l a�q̀ [ ^dekc
^r hqr o[ hhv�_es` op̀ �pqr _` kqp�×] l qd�t eqdek�[ k_�] ` vl k_�qd` eo�^r hqr ò ØÀ�Iq
al ^r p̀ p�l k�qd` �m̀ opl k[ h�_` s` hl mj ` kq�l a�pqr _` kqp�] v�ej mol sekc�qd` eo
gkl t h̀ _c` �[ ] l r q�qd` eo�l t k�[ k_�l qd` o�^r hqr ò pÀ�Iq�[ hpl �qoè p�ql
^d[ hh̀ kc` �^r hqr o[ hhv�] e[ p̀ _�] ` hè ap�ek�pqr _` kqpÃ�ek�l o_` o�ql �al pq̀ o
ml peqes` �[ k_�t dl h̀ pl j ` �ò h[ qel kpdempÀ�Kl qhr g�¦ �Kl g[ ^[ v[ � �̄ � � � °
j ` kqel k�qd[ q�pl j ` �q̀ [ ^d` op�[ ò �kl q�mol m̀ ohv�qo[ ek` _�ek�Br hqr o[ hhv
R̀ pml kpes` �D_r ^[ qel kÃ�t dê d�ò pr hqp�ek�qd` j �] ` hè sekc�qd[ q�eq�ep
ej ml ppe] h̀ �ql �^l j ] ek` �j r hqê r hqr o[ h�` _r ^[ qel k�t eqd�p̂ è kqeaê �^l k^` mqpÀ
Tdep�ep�l ] p̀ os` _�j l pqhv�[ j l kc�STDM�q̀ [ ^d` opÃ�t dl �decdhecdq�qd[ q�eq�ep
ej ml ppe] h̀ �ql �q̀ [ ^d�qd` eo�pr ] f̀ ^qp�t deh̀ �[ hpl �ej mh̀ j ` kqekc�qdep
[ mmol [ ^dÀ�Tdep�ek_ê [ q̀ p�qd` �k` ` _�al o�pm̀ ^e[ hex` _�qo[ ekekcÃ�ek�l o_` o�ql
d` hm�` _r ^[ ql op�ej mh̀ j ` kq�BRD�ek�qd` �^h[ ppol l j À
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Br hqr o[ hhv�R` h̀ s[ kq�D_r ^[ qel kÂ
Ip�[ k�[ mmol [ ^d�qd[ q�[ __ò pp̀ p�qd` �^r hqr o[ h�] [ ^gcol r k_�l a�pqr _` kqp
[ k_�^l kpe_` op�eq�[ �s` ov�ej ml oq[ kq�` h̀ j ` kq�l a�qd` eo�e_` kqeqv�qd[ q�[ aà ^qp
qd` eo�h̀ [ okekcÀ�Iq�r qehex` p�p̀ s` o[ h�ao[ j ` t l ogpÃ�pr ^d�[ p�^r hqr o[ hhv
R̀ pml kpes` �P` _[ cl cv�[ k_�Br hqr o[ hhv�R̀ h̀ s[ kq�T` [ ^dekcÀ�Ik�l o_` o�ql
_` hes` o�[ �^r hqr o[ hhv�ò pml kpes` �[ mmol [ ^d�ql �qd` �q̀ [ ^dekc�mol ^` ppÃ
q̀ [ ^d` op�k` ` _�ql �[ ^dè s` �^r hqr o[ h�p̀ kpeqeseqvÃ�] v�c` qqekc�a[ j ehe[ o�t eqd
qd` eo�pqr _` kqpÛ�s[ hr ` pÃ�[ qqeqr _` p�[ k_�qo[ _eqel kpÀ�Td` �cl [ h�ep�[ c[ ek�ql
l aà o�pqr _` kqp�j r hqemh̀ �t [ vp�ql t [ o_p�gkl t h̀ _c` À�Ik�qdep�^l kq̀ uqÃ
` _r ^[ ql op�^[ k�[ hpl �[ _fr pq�qd` �h̀ [ okekc�j [ q̀ oe[ hp�ql �qd` �pqr _` kqÛp
^r hqr o[ h�k` ` _p�[ k_�j [ g` �pr ò �qd` v�ò ah̀ ^q�j r hqemh̀ �sl ê ` p�[ k_
m̀ opm̀ ^qes` p�¯Fol kp̀ qd�` q�[ hÀÃ�� � � �°À

Td` p̀ �[ ò �pl j ` �g` v�m̀ _[ cl cê [ h�[ mmol [ ^d` p�[ k_�ao[ j ` t l ogp�qd[ q
[ qq̀ j mq�ql �pr mml oq�^r hqr o[ hhv�_es` op̀ �h̀ [ ok` op�[ k_�q[ ^gh̀ �qd`
^d[ hh̀ kc` p�l a�_es` op̀ �` _r ^[ qel k[ h�` kseol kj ` kqpÃ�] v�r qehexekc�_es` opeqv
ql �al pq̀ o�[ �j l ò �ml peqes` Ã�` j m[ qd` qê �[ k_�ek^hr pes` �` kseol kj ` kq�ek�qd`
^h[ ppol l j À

Sr j j [ oexekc�



@�^[ p` �pqr _v�[ ej ekc�ql �eks` pqec[ q̀ �qd` �` aaê è k^v�l a�ej j eco[ kqpÛ
ekq̀ co[ qel k�qdol r cd�h[ kcr [ c` �mol co[ j j ` p�t [ p�^l k_r ^q̀ _�ek�M[ hq[ Ã
Bvmor pÃ�Dpql ke[ �[ k_�S^l qh[ k_À�Td` �aek_ekcp�ehhr j ek[ q̀ �qd` �h̀ [ ok` opÛ
k` ` _p�ò c[ o_ekc�ekq̀ co[ qel k�ml hê è pÀ�@_r hq�` _r ^[ ql op�pqò pp` _�qd`
ej ml oq[ k^` �l a�[ _[ mqekc�qd` eo�mo[ ^qê ` p�[ k_�k[ qel k[ h�ao[ j ` t l ogp�ql
qd` �k` ` _p�l a�qd` eo�^h[ ppol l j Ã�ek�l o_` o�ql �l aà o�r p` ar h�mo[ ^qê [ h
gkl t h̀ _c` �ql �qd` �h̀ [ ok` opÀ
�
Oqd` o�mo[ ^qê ` p�qd` v�j ` kqel k` _�[ ò �t l ogekc�ek�col r mp�[ k_
_ep^r ppekc�qd` eo�` um̀ oè k^` pÃ�r pekc�d[ k_pçl k�[ ^qeseqè p�[ k_�eksl hsekc
h̀ [ ok` op�ql �p` ^r ò �[ ^qes` �m[ oqê em[ qel kÀ�Td` �` _r ^[ ql o�aol j �Dpql ke[
j ` kqel k` _�qd[ q�m[ oqê em[ qel k�ek�qd` �` _r ^[ qel k�mol co[ j j ` �[ k_�qd`
h[ kcr [ c` �^l r op` �d` hmp�ej j eco[ kqp�ekq̀ co[ q̀ �[ k_�[ ^qes` hv�m[ oqê em[ q̀
ek�qd` �Dpql ke[ k�pl ^è qvÀ�Tdep�ep�] ` qq̀ o�r k_` opql l _�] v�^l kqo[ _ê qekc�eq
t eqd�qd` �ej j eco[ kqp�ek�Bvmor pÂ�qd` �k` c[ qes` �` um̀ oè k^` p�t eqd
h[ kcr [ c` �mol co[ j j ` p�g` ` m�ek_ese_r [ hp�aol j �[ ^qes` hv�` kc[ cekc�t eqd
gkl t h̀ _c` À�Tdep�r k_` ohek` p�qd` �_ep[ _s[ kq[ c` p�l a�c` k` o[ hep` _
ml hê è p�qd[ q�_l �kl q�q[ g` �ekql �^l kpe_` o[ qel k�m̀ opl k[ h�_eaà ò k^` pÀ
@kl qd` o�ej ml oq[ kq�qdekc�qd[ q�ep�ek_ê [ q̀ _�ep�qd` �` j m[ qdv�pdl t k�] v
qd` �q̀ [ ^d` oÀ�@k�` j m[ qd` qê �[ mmol [ ^d�[ k_�qd` �al pq̀ oekc�l a�[ k
ek^hr pes` �` kseol kj ` kq�t [ p�cò [ qhv�[ mmò ^e[ q̀ _�] v�h̀ [ ok` opÀ
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B[ p` �Sqr _è p�¦ �Du[ j mh̀ p�

B[ p` �pqr _è p�[ k_�nr [ heq[ qes` �ò p` [ ô d�pqr _è p�[ ò �^l kpe_` ò _�s` ov
r p` ar h�ek�^l j mò d` k_ekc�[ �md` kl j ` kl kÀ�Ik�qdep�^d[ mq̀ oÃ�pr ^d
pqr _è p�[ ò �mò p` kq̀ _Ã�[ p�eq�ep�^l kpe_` ò _�qd[ q�_es` op` �` _r ^[ ql op�[ k_
h̀ [ ok` op�^[ k�^[ mqr ò �qd` eo�l t k�k` ` _p�[ k_�_eaaê r hqè p�ek�[ �j l ò �^h̀ [ o
[ k_�[ ^^r o[ q̀ �t [ vÀ

@k�` umhl o[ ql ov�nr [ heq[ qes` �pqr _v�e_` kqeaè _�qd` �d[ o_pdemp�qd[ q�[ _r hq
j eco[ kq�h̀ [ ok` op�a[ ^` Ã�aol j �qd` �_` p^oemqel kp�l a�` _r ^[ ql opÀ�Ees`
^[ q̀ cl oè p�t ` ò �e_` kqeaè _Ã�hepq̀ _�] v�aò nr ` k^v�l a�l ^^r oò k^` Â
^r hqr o[ h�] [ ooè op�¯h[ kcr [ c` Ã�[ qqeqr _` p�ql t [ o_p�p^dl l h°Ã�a[ j ehv�[ k_�^[ ò
ò h[ q̀ _�eppr ` pÃ�j [ q̀ oe[ h�k` ` _p�¯ml s` oqv°�[ k_�` _r ^[ qel k[ h�^d[ hh̀ kc` p
¯h[ ^g�l a�[ ^^` pp�l o�pr mmhè p°À�Po[ ^qê [ h�] [ ooè opÃ�pr ^d�h[ ^g�l a�pr mmhè p
l o�[ ^^` pp�ql �p^dl l hÃ�ml s` oqv�[ k_�ekp` ^r oeqv�^[ k�dl h_�] [ ^g�pqr _` kqp
qd[ q�[ ò �] oecdqÃ�[ p�q̀ [ ^d` op�ò ml oq�¯Eò ` �` q�[ hÀÃ�� � � � °À
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B[ p` �Sqr _è p�¦ �Du[ j mh̀ p�

@�nr [ heq[ qes` �pqr _v�qd[ q�t [ p�^l k_r ^q̀ _�ek�Eekh[ k_�p` [ ô d` _�al o�t [ vp
ql �pr mml oq�j eco[ kq�h̀ [ ok` op�] v�ekq̀ osè t ekc�[ _r hq�` _r ^[ ql op�[ k_
[ _r hq�j eco[ kq�h̀ [ ok` opÀ�Oaà oekc�` k^l r o[ c` j ` kq�t [ p�^l kpe_` ò _
` pp` kqe[ h�] v�] l qd�q̀ [ ^d` op�[ k_�pqr _` kqpÃ�t dl �r k_` ohek` _�qd[ q
pr mml oq�[ k_�j l qes[ qel k�d` hm̀ _�qd` j �h̀ [ okÀ�@hpl Ã�qd` v�ek_ê [ q̀ _
t l ogekc�ek�col r mp�[ p�` �] ` k` aê e[ h�mo[ ^qê ` Ã�] ` ^[ r p` �eq�[ hhl t ` _�qd` j
ql �qdekg�[ k_�_ep^r pp�j l ò �[ ] l r q�qd` �j [ q̀ oe[ hpÀ�Sd[ oekc�` um̀ oè k^` p
] ` qt ` ` k�qd` �h̀ [ ok` op�d` hm̀ _�qd` j �h̀ [ ok�k` t �qdekcp�[ k_�r k_` opq[ k_
pl j ` �qdekcp�] ` qq̀ oÀ�H[ k_pçl k�h̀ [ okekc�[ k_�_` se[ qel k�aol j �qd`
qo[ _eqel k[ h�t [ v�l a�q̀ [ ^dekc�qd` l ò qê [ h�^l k^` mqp�ek�qd` �^h[ ppol l j
a[ ^eheq[ q̀ _�j eco[ kq�pqr _` kqpÛ�h̀ [ okekcÃ�] v�mol se_ekc�k` t �` um̀ oè k^` p
¯K?ogg?ek` kÃ�� � � � °À

@kl qd` o�t [ v�ql �pr mml oq�[ _r hq�ej j eco[ kqp�ep�qd` �ej mh̀ j ` kq[ qel k�l a
pm̀ ^e[ hex` _�h[ kcr [ c` �[ k_�` _r ^[ qel k�^l r op` p�al o�qd` eo�pm̀ ^eaê �k` ` _pÀ
@k�@r pqoe[ k�^[ p` �pqr _v�al ^r pekc�l k�ehheq̀ o[ q̀ �ej j eco[ kqp�aol j �[ hh�l s` o
qd` �t l oh_�pqò pp` p�qd` �k` ` _�al o�pm̀ ^e[ hex` _�^l r op` pÃ�[ p�j l pq
h[ kcr [ c` �^l r op` p�al o�j eco[ kqp�[ ò �_` peck` _�al o�heq̀ o[ q̀ �m̀ l mh̀ Ã�qdr p
` u^hr _ekc�pl j ` �ek_ese_r [ hp�aol j �` kol hhekc�ek�` _r ^[ qel k�ek�qd` �dl pq
^l r kqov�l o�` s` k�[ mmhvekc�al o�^eqex` kpdemÀ�Tdep�pqr _v�[ hpl �decdhecdqp
l qd` o�p` osê ` p�qd[ q�d[ s` �mol s` k�r p` ar h�ek�pr mml oqekc�ej j eco[ kq
h̀ [ ok` opÂ�pl ^e[ h�t l og` opÃ�ek�l o_` o�al o�qd` j �ql �d[ k_h̀ �pl j ` �pl ^e[ h
eppr ` p�l a�qd` �h̀ [ ok` op�qd[ q�[ ò �] ` vl k_�qd` �q̀ [ ^d` oÛp�^l kqol h�¯̀ ÀcÀ
ml s` oqv�eppr ` p°Ã�sl ^[ qel k[ h�^l r kp` hhekc�ql �[ ^nr eò �ekal oj [ qel k�[ ] l r q
mol à ppel k[ h�l mml oqr keqè pÃ�mo[ ^qê [ h�pr mml oqÃ�pr ^d�[ p�^deh_^[ ò Ã
ah̀ ue] h̀ �p^d` _r h̀ Ã�` [ pv�[ ^^` pp�` q̂ À�¯Phr qx[ o�¦ �Reqq̀ oÃ�� � � � °À

Td` p` �pqr _è p�ehhr j ek[ q̀ �qd` �p` haçò ml oq̀ _�k` ` _p�l a�_es` op` �h̀ [ ok` op
[ k_�` _r ^[ ql op�[ k_�d` hm�r k_` opq[ k_�qd` eo�_eaaê r hqè pÀ�Td` v�[ hpl
mol se_` �r p` ar h�ekal oj [ qel k�l k�dl t �^r hqr o[ hhv�_es` op` �h̀ [ ok` op�^[ k�] `
d` hm̀ _�[ k_�pr mml oq̀ _À
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Sr j j [ ov�[ k_�R` ah̀ ^qel k�

Tl �pr j j [ oex` Ã�^r hqr o[ h�_es` opeqv�ep�pl j ` qdekc�qd[ q�[ hh�` _r ^[ ql op�j r pq
_` [ h�t eqd�ek�qd` eo�mo[ ^qê ` À�Ds` k�qdl r cd�eq�ml p` p�^d[ hh̀ kc` pÃ�eq�[ hpl
l aà op�] ` k` aeqp�[ k_�l mml oqr keqè p�al o�qd` �h̀ [ ok` opÀ�Td` p` �^d[ hh̀ kc` p
j [ v�] ` �pqò ppar hÃ�] r q�qd` v�^[ k�] ` �d[ k_h̀ _�t eqd�qd` �k` ^` pp[ ov
gkl t h̀ _c` Ã�pgehhp�[ k_�[ qqeqr _` pÀ�Ik�qdep�mol ^` ppÃ�ek^hr pes` �` _r ^[ qel k[ h
[ mmol [ ^d` p�[ ò �ej ml oq[ kq�[ p�qd` �] [ pep�l a�` _r ^[ ql opÛ�mo[ ^qê ` À�Td`
Ukes` op[ h�C` peck�al o�L` [ okekc�[ hhl t p�q̀ [ ^d` op�ql �mol [ ^qes` hv�mh[ k�al o
qd` �pm̀ ^eaê �k` ` _p�l a�[ hh�qd` eo�pqr _` kqpÀ�Ceaà ò kqe[ q̀ _�Ikpqor ^qel k
[ ej p�ql �mol se_` �pqr _` kqp�t eqd�j [ kv�t [ vp�ql �ò [ ^d�gkl t h̀ _c` Ã�] v
j [ q̂ dekc�qd` �h̀ [ okekc�mol ^` pp�ql �qd` eo�h̀ [ okekc�mol aeh̀ À�Br hqr o[ hhv
R` h̀ s[ kq�D_r ^[ qel k�ò à ò k^` p�_es` opeqv�[ p�[ k�ekq̀ co[ h�m[ oq�l a�qd`
pqr _` kqÛp�h̀ [ okekc�[ k_�r qehex` p�eq�ek�qd` �h̀ [ okekc�mol ^` ppÀ�Eek[ hhvÃ
^r hqr o[ hhv�ò pml kpes` �m̀ _[ cl cv�[ ej p�ql �[ mmol [ ^d�qd` �pqr _` kq
[ ^^l o_ekc�ql �qd` eo�^r hqr o[ h�mol aeh̀ �[ k_�d` hm�qd` j �h̀ [ ok�ek�[ �t [ v�qd[ q
pr eqp�qd` j À

Po[ ^qê [ h�pr mml oq�ep�[ hpl �` pp` kqe[ hÀ�B[ p` �pqr _è p�[ k_�nr [ heq[ qes`
ò p` [ ô d�ekeqe[ qes` p�d[ s` �ek_ê [ q̀ _�qd` �mo[ ^qê ` p�qd[ q�t l og�] ` pq�al o
[ _r hq�j eco[ kq�h̀ [ ok` opÀ�Sm̀ ^e[ hex` _�qo[ ekekc�[ k_�h[ kcr [ c`
mol co[ j j ` pÃ�` k^l r o[ c` j ` kqÃ�col r m�[ ^qeseqè p�[ k_�_ep^r ppel kÃ
d[ k_pçl k�h̀ [ okekcÃ�mo[ ^qê [ h�d` hm�t eqd�` s` ov_[ v�eppr ` pÃ�[ ò �l khv
pl j ` �l a�qd` �mo[ ^qê ` p�qd[ q�` _r ^[ ql op�^[ k�ej mh̀ j ` kq�ql �pr mml oq�qd` eo
h̀ [ ok` opÀ�A` ekc�t ehhekc�ql �h̀ [ ok�[ ] l r q�qd` eo�eppr ` p�qd[ q�j ecdq�l ] pqor ^q
qd` j �aol j �m[ oqê em[ qekc�ek�` _r ^[ qel k[ h�[ k_�qo[ ekekc�mol co[ j j ` p�ep
k` ^` pp[ ovÀ�@p�t [ p�j ` kqel k` _�] v�j [ kv�` _r ^[ ql opÃ�pl j ` qej ` p�qd`
mo[ ^qê [ h�mol ] h̀ j pÃ�pr ^d�[ p�al l _�[ k_�pr mmhè p�p^[ ô eqvÃ�ek^ò [ p` _
ò pml kpe] eheqè p�[ q�dl j ` Ã�h[ kcr [ c` �[ k_�heq̀ o[ ^v�] [ ooè opÃ�^[ k�dl h_
] [ ^g�s` ov�] oecdq�m̀ l mh̀ À�Iq�ep�peckeaê [ kq�qd[ q�[ hh�^l kq[ ^qp�[ ò �] [ p` _
l k�j r qr [ h�ò pm̀ ^qÃ�^r hqr o[ h�p` kpeqeseqv�[ k_�^r hqr o[ h�[ t [ ò k` ppÃ�[ p
al pq̀ oekc�[ �^hej [ q̀ �l a�[ ^^` mq[ k^` Ã�ek^hr peseqv�[ k_�pr mml oq�ep�qd`
cò [ q̀ pq�d` hmÀ



Ce_�vl r �h̀ [ ok�pl j ` qdekc�k` t Ë�Ia�pl Ã�t d[ q�t [ p�eq�[ k_�dl t �t l r h_
vl r �[ pp` pp�eqË

Cl �vl r �qdekg�qd[ q�qd` �l ] f` ^qes` p�mò p` kq̀ _�ek�qd` �] ` cekkekc�l a
qd` �^d[ mq̀ o�t ` ò �[ ^dè s` _Ë

Wdê d�l a�qd` p` �[ mmol [ ^d` p�[ k_�] ` pq�mo[ ^qê ` p�[ ò �vl r �a[ j ehe[ o
t eqd�[ k_�l o�r p` �ek�vl r o�mo[ ^qê ` Ë

Eol j �vl r o�l t k�m̀ opl k[ h�` um̀ oè k^` Ã�t d[ q�` hp` �_l �vl r �qdekg�ep
ej ml oq[ kq�[ k_�t l r h_�[ __�ql �qdep�^d[ mq̀ oË

Wdê d�l a�qd` p` �[ mmol [ ^d` p�[ k_�] ` pq�mo[ ^qê ` p�t l r h_�vl r �heg`
ql �ej mh̀ j ` kq�ek�vl r o�mo[ ^qê ` Ë

Eol j �vl r o�m̀ opl k[ h�` um̀ oè k^` Ã�d[ s` �vl r �` k^l r kq̀ ò _
_eaaê r hqè p�[ k_�] [ ooè op�ek�ej mh̀ j ` kqekc�[ kv�l a�qd` p`
[ mmol [ ^d` pË
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R` ah̀ ^qekc�l k�qd` �^l kq̀ kq�[ k[ hvx` _�[ k_
mò p` kq̀ _
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� À�@hç@x[ t ` eÃ�@ÀÃ�S` ò k` hheÃ�EÀ�¦ �Lr k_nsepqÃ�KÀ�¯� � � � °À�Ukes` op[ h�C` peck�al o
L` [ okekc�¯UCL°Â�@�^l kq̀ kq�[ k[ hvpep�l a�m̀ ` oçò sè t ` _�fl r ok[ h�m[ m̀ op�aol j
� � � � �ql �� � � � À�Jl r ok[ h�l a�qd` �S^dl h[ opdem�l a�T̀ [ ^dekc�[ k_�L` [ okekcÃ�� � �̄ °Ã
� � ç� � À�COIÂ�� � À� � � � � �fl pl qhÀs� � e� À� � � � � À

R` à ò k^` p

� À�A` oovÃ�JÀ�WÀ�¯� � � � °À�Td` l oè p�[ k_�j l _` hp�l a�[ ^^r hqr o[ qel kÀ�Ik�SÀ�JÀ
S^dt [ oqx�¦ �JÀ�AÀ�Ukc` o�¯D_pÀ°Ã�Td` �Oual o_�d[ k_] l l g�l a�[ ^^r hqr o[ qel k�[ k_
d` [ hqdÀ�Oual o_�Ukes` opeqv�Pò ppÀ

� À�Aol t kÃ�MÀÃ�Fo[ s[ keÃ�MÀ�NÀÃ�Sh[ _` Ã�AÀÃ�¦ �JÄceÃ�LÀ�¯� � � � °À�Ikq̀ co[ qekc
Meco[ kqp�qdol r cd�@_r hq�L[ kcr [ c` �Pol co[ j j ` pÂ�@�Bl j m[ o[ qes` �B[ p`
Sqr _v�l a�El r o�Dr ol m̀ [ k�Bl r kqoè pÀ�@_s[ k^` _�S` oè p�ek�M[ k[ c` j ` kqÃ�� � � ê
� � � À�COIÂ�� � À� � � � �p� � � � ç�� � � � � � � � � � � � � � � � � �

� À�B[ mmÃ�MÀ�JÀ�¯� � � � °À�Td` �` aà ^qes` k` pp�l a�r kes` op[ h�_` peck�al o�h̀ [ okekcÂ�[
j ` q[ ç[ k[ hvpep�l a�heq̀ o[ qr ò �] ` qt ` ` k�� � � � �[ k_�� � � � À�Ikq̀ ok[ qel k[ h�Jl r ok[ h
l a�Ik^hr pes` �D_r ^[ qel kÃ�� � �̄ °Ã�� � �ê� � � À�
_l eÂ�� � À� � � � �� � � � � � � � À� � � � À� � � � � � �

� À�Eò ` Ã�JÀ�LÀÃ�Koe� Ã�KÀÃ�¦ �Kl k` ^kegÃ�JÀ�¯� � � � °À�H[ os` pqekc�d[ o_pdempÂ
D_r ^[ ql opÛ�sè t p�l k�qd` �^d[ hh̀ kc` p�l a�j eco[ kq�pqr _` kqp�[ k_�qd` eo
^l kp` nr ` k^` p�l k�` _r ^[ qel kÀ�Bdeh_ò k�[ k_�Yl r qd�S` osê ` p�R̀ sè t Ã�� � �̄ °Ã
� � � ç� � � À

� À�Fol kp` qdÃ�SÀ�LÀÃ�Mê d` h[ Ã�DÀÃ�¦ �Uct r Ã�LÀ�OÀ�¯� � � � °À�C` peckekc�al o�Ces` op`
L` [ ok` opÀ�C` peck�al o�L` [ okekcÂ�Poek^emh̀ pÃ�Pol ^` pp` pÃ�[ k_�Po[ uepÀ
dqqmpÂ��` _q̀ ^d] l l gpÀl oc�e_�_` peckekc� al o� _es` op` � h̀ [ ok` op

� À�K?ogg?ek` kÃ�KÀ�¯� � � � °À�L` [ okekcÃ�q̀ [ ^dekc�[ k_�ekq̀ co[ qel k�l a�[ _r hq
j eco[ kqp�ek�Eekh[ k_À�Jvs?pgvh?�pqr _è p�ek�` _r ^[ qel kÃ�mpv^dl hl cv�[ k_�pl ^e[ h
ò p` [ ô dÃ�� �ç� � Ã�� � � ç� � � À�dqqmÂ��r okÀae�URNÂISANÂ� � � ç� � �ç� � ç� � � � ç�

� À�Kl qhr gÃ�NÀÃ�¦ �Kl ^[ g[ v[ Ã�SÀ�¯� � � � °À�Br hqr o[ hhv�R` h̀ s[ kq�R` pml kpes`
D_r ^[ qel kÂ�Wd[ q�_l �q̀ [ ^d` op�qdekg�ek�Tr og` vË�Jl r ok[ h�l a�Dqdkê �[ k_
Br hqr o[ h�Sqr _è pÃ�� �̄ °Ã�� � ê� � � À�dqqmpÂ��t t t Àfpql oÀl oc�pq[ ] h̀ �� � � � � � � �
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R` à ò k^` p
� À�Mehk` oÃ�HÀ�RÀ�¯� � � � °À�Br hqr o[ hhv�ò pml kpes` �^h[ ppol l j �j [ k[ c` j ` kqÀ
Oual o_�R̀ p` [ ô d�Dk^v^hl m̀ _e[ �l a�D_r ^[ qel kÀ
dqqmpÂ��_l eÀl oc�� � À� � � � �[ ^ò al ò �� � � � � � � � � � � � � À� � � À� � ��

� � À�Phr qx[ oÃ�VÀ�¦ �Reqq̀ oÃ�MÀ�¯� � � � °À�L` [ okekc�ek�qd` �^l kq̀ uq�l a�j eco[ qel k�[ k_
ekq̀ co[ qel k�ê
Bd[ hh̀ kc` p�[ k_�l mqel kp�al o�[ _r hq�h̀ [ ok` opÀ�Bl r kpeh�l a�Dr ol m̀ Ã�� ç� À

� � À�Rl p` Ã�CÀ�HÀÃ�H[ pp` h] oekcÃ�TÀ�SÀÃ�Sq[ dhÃ�SÀÃ�¦ �Z[ ] [ h[ Ã�JÀ�¯� � � � °À�@ppepqes`
q̀ ^dkl hl cv�

� � À�Ukes` op[ h�C` peck�al o�L` [ okekcÂ�Tt l �pe_` p�l a�qd` �p[ j ` �^l ekÀ�H[ k_] l l g
l a�Sm̀ ^e[ h�D_r ^[ qel k�T̀ ^dkl hl cv�R̀ p` [ ô d�[ k_�Po[ ^qê ` Ã�� � Ã�� � � ç� � �À

� � À�S^dt [ ox` kqd[ hÃ�MÀÃ�S^d[ ^dk` oÃ�MÀ�KÀÃ�Jr [ kcÃ�LÀ�PÀÃ�¦ �s[ k�_` �Vefs` oÃ�EÀ�JÀ
RÀ�¯� � � � °À�R` [ mekc�qd` �] ` k` aeqp�l a�^r hqr o[ h�_es` opeqvÂ�Bh[ ppol l j �^r hqr o[ h
_es` opeqv�^hej [ q̀ �[ k_�pqr _` kqpÛ�ekq̀ ô r hqr o[ h�^l j m̀ q̀ k^` À�Dr ol m̀ [ k
Jl r ok[ h�l a�Sl ^e[ h�Ppv^dl hl cvÃ�� � �̄ °Ã�� � � ê� � � À
dqqmpÂ��_l eÀl oc�� � À� � � � �` fpmÀ� � � �

� � À�S` qe[ t [ kÃ�MÀ�@À�¦ �Q[ j [ oe[ dÃ�ZÀ�¯� � � � °À�@�mo[ ^qê [ h�cr e_` �ek�_` peckekc
^r ooê r hr j �al o�_es` op` �h̀ [ ok` opÀ�PUST@K@Â�Jr ok[ h�A[ d[ p[ �C[ k�P` k_e_eg[ kÃ
� �̄ °Ã�� � � ê� � � À�dqqmpÂ��_l eÀl oc�� � À� � � � � �mr pq[ g[ Às� e� À� � �

� � À�Tl j hekpl kÃ�BÀ�¯� � � � °À�Hl t �ql �_eaà ò kqe[ q̀ �ekpqor ^qel k�ek�[ ^[ _` j ê [ hhv
_es` op` �^h[ ppol l j p�¯� o_�` _À°À�@SBCÀ

� � À�Tr opr k] l ` sk[ Ã�NÀ�ZÀ�¯� � � � °À�V[ oel r p�` u[ j mh̀ p�l a�_eaà ò kqe[ q̀ _
ekpqor ^qel k�ek�qd` �^h[ ppol l j Ã�[ _s[ kq[ c` p�[ k_�_ep[ _s[ kq[ c` p�l a
_eaà ò kqe[ q̀ _�ekpqor ^qel kÀ�DUR@SI@N�JOURN@L�OE�@B@CDMIB�RDSD@RBHÃ
� �̄ � °Ã�� � � À�COIÂ�� � À� � � � �x` kl _l À� � � � � � � À



@pp` ppj ` kq�[ k_
Ds[ hr [ qel k�ek�Ik^hr pes`
D_r ^[ qel k
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C` s` hl m̀ _�] vÂ��M[ oe[ �N[ e[ o[ �Jr he<k

Ikqol _r ^qel k�[ k_�l ] f` ^qes` p�

@pp` ppj ` kq�[ k_�` s[ hr [ qel k�mh[ v�[ �mesl q[ h�ol h̀ �ek�ek^hr pes` �` _r ^[ qel kÃ
p` osekc�[ p�ql l hp�ql �j ` [ pr ò �h̀ [ okekc�l r q̂ l j ` pÃ�ekal oj �q̀ [ ^dekc
pqo[ q̀ cè pÃ�[ k_�` kpr ò �[ hh�h̀ [ ok` opí ò c[ o_h̀ pp�l a�qd` eo�] [ ^gcol r k_p
l o�[ ] eheqè pí [ ^dè s` �qd` eo�ar hh�ml q̀ kqe[ hÀ�Ik�[ k�ek^hr pes` �` _r ^[ qel k[ h
p` qqekcÃ�[ pp` ppj ` kqp�pdl r h_�] ` �a[ eoÃ�` nr eq[ ] h̀ Ã�[ k_�ò ah̀ ^qes` �l a
_es` op` �h̀ [ ok` opÛ�k` ` _pÀ�Tdep�^d[ mq̀ o�` umhl ò p�j ` qdl _l hl cè p�[ k_
pqo[ q̀ cè p�al o�ej mh̀ j ` kqekc�ek^hr pes` �[ pp` ppj ` kqp�[ k_�` s[ hr [ qel kp
t deh̀ �[ __ò ppekc�^d[ hh̀ kc` p�[ k_�] ` pq�mo[ ^qê ` pÀ

@pl ^e[ ^e¾k�Dj mò p[ p�BON�V@LORDS
�

Td` �l ] f` ^qes` p�l a�qdep�j l _r h̀ �[ ò Â

Tl �r k_` opq[ k_�qd` �moek^emh̀ p�[ k_�ej ml oq[ k^` �l a�ek^hr pes`
[ pp` ppj ` kq�[ k_�` s[ hr [ qel kÀ

Tl �` umhl ò �ql l hp�[ k_�j ` qdl _p�qd[ q�pr mml oq�_es` op` �h̀ [ ok` op�ek
_` j l kpqo[ qekc�qd` eo�pgehhp�[ k_�gkl t h̀ _c` À

Tl �_` s` hl m�qd` �[ ] eheqv�ql �^ò [ q̀ �[ k_�[ _[ mq�[ pp` ppj ` kqp�qd[ q
al pq̀ o�` nr eqv�[ k_�ek^hr peseqvÀ

Uk_` opq[ k_ekc�l ] f` ^qes` p�¦ �g` v�^l k^` mqp



�Eh̀ ue] eheqvÂ�Oaà oekc�s[ oel r p�al oj [ qp�al o�[ pp` ppj ` kqpÃ�pr ^d�[ p�l o[ h�
�mò p` kq[ qel kpÃ�ml oqal hel pÃ�l o�m̀ oal oj [ k^` �q[ pgpÃ�ql �pr eq�_eaà ò kq�
�h̀ [ okekc�pqvh̀ p�[ k_�mò à ò k^` pÀ

�El o�ekpq[ k^` Ã�r qehexekc�Ukes` op[ h�C` peck�al o�L` [ okekc�¯UCL°�moek^emh̀ p���
�^[ k�d` hm�^ò [ q̀ �[ pp` ppj ` kqp�qd[ q�[ ò �[ _[ mq[ ] h̀ �ql �ek_ese_r [ h�k` ` _pÃ�����
�al pq̀ oekc�[ k�ek^hr pes` �` kseol kj ` kqÀ
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Uk_` opq[ k_ekc�Ik^hr pes` �@pp` ppj ` kq

E[ eok` pp�[ k_�Dnr eqvÂ�Dkpr oekc�[ pp̀ ppj ` kqp�mol se_` �` nr [ h
l mml oqr keqè p�al o�[ hh�h̀ [ ok` op�ql �_` j l kpqo[ q̀ �qd` eo�[ ] eheqè p�t eqdl r q�] e[ p
l o�] [ ooè opÀ

Ik^hr pes` �[ pp` ppj ` kq�ò à op�ql �mo[ ^qê ` p�qd[ q�[ ^^l j j l _[ q̀ �qd`
_es` op` �k` ` _p�l a�h̀ [ ok` opÃ�` kpr oekc�qd[ q�[ pp` ppj ` kqp�[ ò �[ ^^` ppe] h̀ Ã
j ` [ kekcar hÃ�[ k_�` nr eq[ ] h̀ À�Tdep�[ mmol [ ^d�moel oeqex` pÂ

�@̂ ^` ppe] eheqvÂ�C` peckekc�[ pp` ppj ` kq�ql l hp�[ k_�j ` qdl _p�qd[ q�[ ò �
�[ ^^` ppe] h̀ �ql �pqr _` kqp�t eqd�_ep[ ] eheqè pÃ�h[ kcr [ c` �] [ ooè opÃ�l o�l qd` o�
�r kenr ` �k` ` _pÀ
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�Sr j j [ qes` �@pp` ppj ` kqpÂ

Pr oml p` Â�Tl �` s[ hr [ q̀ �h̀ [ okekc�l r q̂ l j ` p�[ q�qd` �` k_�l a�[ �r keq�l o
^l r op` À
Du[ j mh̀ pÂ�Sq[ k_[ o_ex` _�q̀ pqpÃ�aek[ h�mol f̀ ^qpÃ�l o�ò p` [ ô d�m[ m̀ opÀ
Ik^hr pes` �@mmol [ ^dÂ�@hhl t �ah̀ ue] h̀ �al oj [ qp�al o�aek[ h�pr ] j eppel kpÃ
pr ^d�[ p�se_` l p�l o�^ò [ qes` �mò p` kq[ qel kpÃ�ql �^[ q̀ o�ql �_eaà ò kq
pqò kcqdpÀ

�Ce[ ckl pqê �@pp` ppj ` kqpÂ

Pr oml p` Â�Tl �e_` kqeav�h̀ [ ok` opÖ�pqò kcqdpÃ�t ` [ gk` pp` pÃ�[ k_
pm̀ ^eaê �k` ` _p�[ q�qd` �pq[ oq�l a�[ �h̀ [ okekc�mol co[ j À
Du[ j mh̀ pÂ�Pò çq̀ pqpÃ�pr os` vpÃ�l o�pgehh�eks` kql oè pÀ
Ik^hr pes` �@mmol [ ^dÂ�Dkpr ò �_e[ ckl pqê �ql l hp�[ ò �^r hqr o[ hhv
p` kpeqes` �[ k_�aò ` �aol j �h[ kcr [ c` �] e[ p` p

�P` oal oj [ k^` çA[ p` _�@pp` ppj ` kqpÂ

Pr oml p` Â�Tl �j ` [ pr ò �[ mmhê [ qel k�[ k_�mo[ ^qê [ h�pgehhp�ek�ò [ hçt l oh_
p^` k[ oel pÀ
Du[ j mh̀ pÂ�Fol r m�mol f̀ ^qpÃ�ol h̀ çmh[ vpÃ�l o�mol ] h̀ j çpl hsekc�q[ pgpÀ
Ik^hr pes` �@mmol [ ^dÂ�Ik^l oml o[ q̀ �^l hh[ ] l o[ qes` �q[ pgp�ql
` k^l r o[ c` �m̀ ` o�pr mml oq�[ k_�_es` op` �m̀ opm̀ ^qes` pÀ

El oj [ qes` �@pp` ppj ` kqpÂ

Pr oml p` Â�Tl �mol se_` �l kcl ekc�à ` _] [ ^g�ql �h̀ [ ok` op�[ k_
` _r ^[ ql op�_r oekc�qd` �h̀ [ okekc�mol ^` ppÀ
Du[ j mh̀ pÂ�Qr exx` pÃ�m̀ ` o�ò sè t pÃ�ekç̂ h[ pp�_ep^r ppel kpÃ�[ k_
ò ah̀ ^qes` �fl r ok[ hpÀ
Ik^hr pes` �@mmol [ ^dÂ�Up` �ql l hp�heg` �co[ mdê �l oc[ kex` op�l o�sepr [ h
[ e_p�ql �pr mml oq�h̀ [ ok` op�t eqd�_es` op` �k` ` _pÀ

Tvm̀ p�l a�@pp` ppj ` kqp�ek�Ik^hr pes` �D_r ^[ qel k



Sqo[ q̀ cè p�al o�Daà ^qes` �Ik^hr pes` �@pp` ppj ` kq
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Bd[ hh̀ kc` p�ek�Ik^hr pes` �@pp` ppj ` kq

C` pmeq̀ �eqp�ej ml oq[ k^` Ã�ej mh̀ j ` kqekc�ek^hr pes` �[ pp̀ ppj ` kq�pqo[ q̀ cè p
^l j ` p�t eqd�^d[ hh̀ kc` pÃ�pr ^d�[ pÂ

@__ò ppekc�qd` p̀ �^d[ hh̀ kc` p�eksl hs` p�mol à ppel k[ h�_` s` hl mj ` kq�al o
` _r ^[ ql opÃ�eks` pqekc�ek�[ ppepqes` �q̀ ^dkl hl cè pÃ�[ k_�ò sepekc
[ pp̀ ppj ` kq�ao[ j ` t l ogp�ql �[ heck�t eqd�ek^hr pes` �moek^emh̀ pÀ

Ae[ p�ek�@pp` ppj ` kq�C` peckÂ�Sq[ k_[ o_ex` _�q̀ pqp�l aq̀ k�a[ sl o�^` oq[ ek
^r hqr o[ h�l o�hekcr epqê �col r mp

R̀ pl r ô ` �Bl kpqo[ ekqpÂ�Lej eq̀ _�[ ^^` pp�ql �[ _[ mqes` �ql l hp�[ k_
q̀ ^dkl hl cè p�al o�_es` op̀ �h̀ [ ok` opÀ

T̀ [ ^d` o�Pò m[ ò _k` ppÂ�D_r ^[ ql op�j [ v�ò nr eò �qo[ ekekc�ql �_` peck
[ k_�ej mh̀ j ` kq�ek^hr pes` �[ pp̀ ppj ` kqp�` aà ^qes` hvÀ

Sqr _` kqçB` kq̀ ò _�@mmol [ ^d` pÂ�Dkc[ c` �h̀ [ ok` op�ek�qd` �[ pp̀ ppj ` kq
mol ^` pp�] v�[ hhl t ekc�qd` j �ql �p̀ q�cl [ hpÃ�^dl l p̀ �al oj [ qpÃ�l o�^l ç̂ ò [ q̀
` s[ hr [ qel k�^oeq̀ oe[ À

Up` �l a�T` ^dkl hl cvÂ�Dj mhl v�[ ppepqes` �q̀ ^dkl hl cè p�pr ^d�[ p�pm̀ ` ^dçql ç
q̀ uq�pl aqt [ ò Ã�p̂ ò ` k�ò [ _` opÃ�l o�[ _[ mqes` �q̀ pqekc�mh[ qal oj p�ql �pr mml oq
_es` op̀ �h̀ [ ok` opÀ

P` ` o�[ k_�S` haç@pp` ppj ` kqÂ�Dk^l r o[ c` �h̀ [ ok` op�ql �ò ah̀ ^q�l k�qd` eo
mol cò pp�[ k_�mol se_` �à ` _] [ ^g�ql �m̀ ` opÃ�al pq̀ oekc�[ �^l hh[ ] l o[ qes` �[ k_
pr mml oqes` �` kseol kj ` kqÀ

Bl kqekr l r p�E` ` _] [ ^gÂ�Pol se_` �^l kpqor ^qes` �à ` _] [ ^g�qd[ q�decdhecdqp
pqò kcqdp�[ k_�l aà op�[ ^qel k[ ] h̀ �pq̀ mp�al o�ej mol s` j ` kqÀ



B[ p` �Sqr _v�� Â�Pl oqal hel çA[ p` _�@pp` ppj ` kq�ek�[ �Ces` op`
Bh[ ppol l j
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B[ p` �Sqr _è p�[ k_�Du[ j mh̀ p�

@�sl ^[ qel k[ h�qo[ ekekc�^` kq̀ o�ek�F` oj [ kv�a[ ^` _�^d[ hh̀ kc` p�ek
[ pp̀ ppekc�j eco[ kq�h̀ [ ok` op�_r ` �ql �h[ kcr [ c` �] [ ooè opÀ�Tl �[ __ò pp�qdepÃ
qd` �ekpqeqr qel k�ekqol _r ^` _�[ _[ mqes` �q̀ pqekc�j ` qdl _p�qd[ q�[ hhl t ` _
h̀ [ ok` op�ql �p̀ h̀ ^q�qd` eo�mò à oò _�h[ kcr [ c` �al o�ekpqor ^qel kp�[ k_
nr ` pqel kpÀ�Td` �q̀ pqp�[ hpl �ek^l oml o[ q̀ _�sepr [ h�[ e_p�[ k_�ekq̀ o[ ^qes`
` h̀ j ` kqp�ql �` kpr ò �^l j mò d` kpel kÀ

Tdep�[ mmol [ ^d�kl q�l khv�ò _r ^` _�pqò pp�[ k_�^l kar pel k�al o�kl kçk[ qes`
pm̀ [ g` op�] r q�[ hpl �mol se_` _�j l ò �[ ^^r o[ q̀ �ekpecdqp�ekql �qd` eo�pgehhp�[ k_
gkl t h̀ _c` À�@__eqel k[ hhvÃ�à ` _] [ ^g�aol j �qd` �h̀ [ ok` op�ek_ê [ q̀ _
ek^ò [ p̀ _�^l kae_` k^` �[ k_�[ �pqol kc` o�p̀ kp̀ �l a�ek^hr pel k�ek�qd`
` _r ^[ qel k[ h�mol ^` ppÀ�@p�[ �ò pr hqÃ�[ _[ mqes` �q̀ pqekc�] ` ^[ j ` �[ �j l _` h�al o
l qd` o�ekpqeqr qel kp�ek�qd` �ò cel kÃ�pdl t ^[ pekc�eqp�ml q̀ kqe[ h�ql �ej mol s`
` _r ^[ qel k[ h�` nr eqvÀ

B[ p` �Sqr _v�� Â�@_[ mqes` �T` pqekc�al o�L[ kcr [ c` �L` [ ok` op�

Ik�[ �j r hqê r hqr o[ h�sl ^[ qel k[ h�` _r ^[ qel k�[ k_�qo[ ekekc�¯VDT°�mol co[ j �ek
qd` �N` qd` oh[ k_pÃ�` _r ^[ ql op�ej mh̀ j ` kq̀ _�[ �ml oqal hel ç] [ p̀ _
[ pp̀ ppj ` kq�pvpq̀ j À�Ikpq̀ [ _�l a�ò hvekc�pl h̀ hv�l k�` u[ j pÃ�pqr _` kqp�t ` ò
` k^l r o[ c` _�ql �^l j meh̀ �` se_` k^` �l a�qd` eo�h̀ [ okekc�qdol r cd�s[ oel r p
j ` _er j pÃ�pr ^d�[ p�t oeqq̀ k�ò ah̀ ^qel kpÃ�[ oqt l ogÃ�mol f̀ ^q�ò ml oqpÃ�[ k_
j r hqej ` _e[ �mò p̀ kq[ qel kpÀ

Tdep�j ` qdl _�[ hhl t ` _�pqr _` kqp�ql �_` j l kpqo[ q̀ �qd` eo�^l j m̀ q̀ k^è p�ek
t [ vp�qd[ q�pr eq̀ _�qd` eo�pqò kcqdp�[ k_�^r hqr o[ h�] [ ^gcol r k_pÀ�El o
ekpq[ k^` Ã�[ �pqr _` kq�t eqd�hej eq̀ _�mol aê è k^v�ek�Cr q̂ d�^l r h_�pr ] j eq�[
se_` l �mò p̀ kq[ qel k�ek�qd` eo�k[ qes` �h[ kcr [ c` Ã�[ ^^l j m[ kè _�] v�pr ] qeqh̀ pÀ
D_r ^[ ql op�ò ml oq̀ _�qd[ q�qd` �ml oqal hel �[ mmol [ ^d�kl q�l khv�` kc[ c` _
pqr _` kqp�j l ò �_` ` mhv�] r q�[ hpl �decdhecdq̀ _�qd` eo�r kenr ` �q[ h̀ kqp�[ k_
m̀ opm̀ ^qes` pÀ�P` ` o�ò sè t �p̀ ppel kp�ar oqd` o�al pq̀ ò _�^l hh[ ] l o[ qel k�[ k_
j r qr [ h�ò pm̀ ^q�[ j l kc�qd` �_es` op̀ �^l dl oqÀ



Sr mml oqekc�Leà hl kc�L` [ okekcÂ�@_[ mqes` �[ pp̀ ppj ` kq�j ` qdl _p
` k^l r o[ c` �[ �col t qd�j ek_p̀ q�[ k_�` nr em�h̀ [ ok` op�ql �` kc[ c` �ek
^l kqekr l r p�mol à ppel k[ h�_` s` hl mj ` kqÀ

Sr j j [ ov�[ k_�ò ah̀ ^qel k
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Wdv�qdep�j l _r h̀ �j [ qq̀ op�ek�VDT
Ik�Vl ^[ qel k[ h�D_r ^[ qel k�[ k_�To[ ekekc�¯VDT°Ã�[ pp̀ ppj ` kqp�[ ò �kl q�l khv
j ` [ pr ò p�l a�[ ^[ _` j ê �[ ^dè s` j ` kq�] r q�[ hpl �ek_ê [ ql op�l a�mo[ ^qê [ h
[ k_�mol à ppel k[ h�ò [ _ek` ppÀ�VDT�h̀ [ ok` op�l aq̀ k�^l j ` �aol j �_es` op̀
] [ ^gcol r k_p�[ k_�d[ s` �r kenr ` �k` ` _pÃ�j [ gekc�ek^hr pes` �[ pp̀ ppj ` kq
` pp̀ kqe[ h�ql �` kpr ò �` nr eq[ ] h̀ �l mml oqr keqè p�al o�[ hh�pqr _` kqp�ql
_` j l kpqo[ q̀ �qd` eo�^l j m̀ q̀ k^è pÀ�K` v�ò [ pl kp�qdep�j l _r h̀ �ep�seq[ h�ek
VDT�ek^hr _` Â

Pol j l qekc�Dnr eqvÂ�Ik^hr pes` �[ pp̀ ppj ` kqp�[ __ò pp�pvpq̀ j ê �] [ ooè opÃ
` kpr oekc�h̀ [ ok` op�t eqd�_ep[ ] eheqè pÃ�h[ kcr [ c` �^d[ hh̀ kc` pÃ�l o�l qd` o
k` ` _p�[ ò �kl q�_ep[ _s[ kq[ c` _À

Tdep�Ik^hr pes` �[ pp̀ ppj ` kq�[ k_�` s[ hr [ qel k�[ ò �` pp̀ kqe[ h�^l j ml k` kqp�l a
qo[ kpal oj [ qes` �` _r ^[ qel kÃ�` kpr oekc�qd[ q�[ hh�h̀ [ ok` op�d[ s` �` nr [ h
l mml oqr keqè p�ql �pr ^^` ` _À�Av�[ _l mqekc�ah̀ ue] h̀ Ã�a[ eoÃ�[ k_�^r hqr o[ hhv
ò pml kpes` �[ pp̀ ppj ` kq�mo[ ^qê ` pÃ�` _r ^[ ql op�^[ k�^ò [ q̀ �pr mml oqes`
` kseol kj ` kqp�qd[ q�ò ^l ckex` �[ k_�^` h̀ ] o[ q̀ �_es` opeqvÀ�Bd[ hh̀ kc` p�pr ^d
[ p�] e[ p�[ k_�ò pl r ô ` �hej eq[ qel kp�j r pq�] ` �[ __ò pp̀ _�qdol r cd�qo[ ekekcÃ
q̀ ^dkl hl cvÃ�[ k_�ml hê v�^d[ kc` pÀ�Uhqej [ q̀ hvÃ�ek^hr pes` �[ pp̀ ppj ` kq�kl q
l khv�] ` k` aeqp�h̀ [ ok` op�] r q�[ hpl �pqò kcqd` kp�qd` �` _r ^[ qel k[ h�pvpq̀ j �[ p
[ �t dl h̀ À�Ij mh̀ j ` kqekc�ek^hr pes` �[ pp̀ ppj ` kqp�^[ k�à ` h�^d[ hh̀ kcekcÃ
` pm̀ ^e[ hhv�t d` k�ò pl r ô ` p�[ ò �hej eq̀ _Ã�] r q�t eqd�^ò [ qeseqv�[ k_�[ �al ^r p
l k�[ ^^` ppe] eheqvÃ�q̀ [ ^d` op�[ k_�[ _j ekepqo[ ql op�^[ k�j [ g` �peckeaê [ kq
pqoe_` pÀ�

Dkd[ k^ekc�Dj mhl v[ ] eheqvÂ�Av�[ ^^l j j l _[ qekc�_es` op̀ �h̀ [ okekc�pqvh̀ p
[ k_�k` ` _pÃ�ek^hr pes` �` s[ hr [ qel k�] ` qq̀ o�mò m[ ò p�h̀ [ ok` op�al o�qd`
t l ogal ô ` Ã�` kpr oekc�qd` v�^[ k�pdl t ^[ p̀ �qd` eo�pgehhp�ek�mo[ ^qê [ h�[ k_
ò h̀ s[ kq�t [ vpÀ
Ar eh_ekc�Ik^hr pes` �Wl ogmh[ ^` pÂ�VDT�mh[ vp�[ �^or ^e[ h�ol h̀ �ek�pd[ mekc
ek_r pqoè pÄ�ek^hr pes` �[ pp̀ ppj ` kqp�al pq̀ o�s[ hr ` p�l a�_es` opeqv�[ k_
ek^hr pel k�qd[ q�h̀ [ ok` op�^[ oov�ekql �qd` eo�mol à ppel k[ h�` kseol kj ` kqpÀ
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Wdv�qdep�j l _r h̀ �j [ qq̀ op�ek�VDT
Ok` �l a�qd` �j l pq�mo[ ^qê [ h�[ mmol [ ^d` p�ep�h̀ s` o[ cekc�aò ` �[ k_�l m̀ kç
pl r ô ` �ql l hp�ò [ _ehv�[ s[ eh[ ] h̀ �l khek` À�Ph[ qal oj p�heg` �Fl l ch̀ �El oj p�^[ k
] ` �r p̀ _�ql �_` peck�[ _[ mqes` �nr exx` p�l o�pr os` vp�qd[ q�^[ q̀ o�ql �_es` op̀
k` ` _pÀ�El o�ekpq[ k^` Ã�` _r ^[ ql op�^[ k�ek^l oml o[ q̀ �j r hqej ` _e[ �` h̀ j ` kqp
pr ^d�[ p�ej [ c` pÃ�se_` l pÃ�[ k_�[ r _el �^hempÃ�l aà oekc�[ hq̀ ok[ qes` �t [ vp�al o
pqr _` kqp�ql �_` j l kpqo[ q̀ �qd` eo�r k_` opq[ k_ekc�] ` vl k_�qo[ _eqel k[ h�q̀ uqç
] [ p̀ _�al oj [ qpÀ�Sej eh[ ohvÃ�ql l hp�heg` �P[ _h̀ q�mol se_` �[ �^l hh[ ] l o[ qes`
pm[ ^` �t d` ò �pqr _` kqp�^[ k�^l kqoe] r q̀ �e_` [ p�sepr [ hhvÃ�al pq̀ oekc
` kc[ c` j ` kq�ek�t [ vp�qd[ q�pr eq�ek_ese_r [ h�pqò kcqdpÀ

T` [ ^d` op�^[ k�[ hpl �` j ] o[ ^` �hl t çq̀ ^d�pl hr qel kp�al o�ek^hr pes`
[ pp̀ ppj ` kqpÀ�Ikpq̀ [ _�l a�ò hvekc�pl h̀ hv�l k�_eceq[ h�ql l hpÃ�qd` v�j ecdq�r p̀
moekq̀ _�j [ q̀ oe[ hpÃ�ah[ pd^[ o_pÃ�l o�pql ovq̀ hhekc�[ ^qeseqè p�qd[ q�[ hhl t
pqr _` kqp�ql �` umò pp�qd` eo�gkl t h̀ _c` �^ò [ qes` hvÀ�El o�` u[ j mh̀ Ã�r pekc
co[ mdê �l oc[ kex` op�l o�sepr [ h�[ e_p�^[ k�d` hm�h̀ [ ok` op�t eqd�ò [ _ekc�l o
mol ^` ppekc�_eaaê r hqè p�pqor ^qr ò �qd` eo�qdl r cdqp�` aà ^qes` hvÀ�Td` p̀
pej mh̀ �ò pl r ô ` p�^[ k�] ` �^ò [ q̀ _�t eqd�j ekej [ h�^l pq�[ k_�` aal oqÃ�v` q
d[ s` �[ �mol al r k_�ej m[ ^q�l k�[ ^^` ppe] eheqvÀ

Bl hh[ ] l o[ qel k�[ j l kc�m̀ ` op�ep�[ kl qd` o�s[ hr [ ] h̀ �pqo[ q̀ cvÀ�Ik^hr pes`
[ pp̀ ppj ` kqp�_l kÛq�[ ht [ vp�ò nr eò �pl mdepqê [ q̀ _�ql l hpÄ�pl j ` qej ` pÃ
qd` �j l pq�ej m[ ^qar h�j ` qdl _p�^l j ` �aol j �al pq̀ oekc�[ �pr mml oqes`
^h[ ppol l j �^r hqr ò À�Dk^l r o[ cekc�m̀ ` o�[ k_�p̀ haç[ pp̀ ppj ` kq�kl q�l khv
hecdq̀ kp�qd` �t l oghl [ _�al o�` _r ^[ ql op�] r q�[ hpl �] r eh_p�pqr _` kqpÛ
^l kae_` k^` �[ k_�^oeqê [ h�qdekgekc�pgehhpÀ�El o�` u[ j mh̀ Ã�q̀ [ ^d` op�^[ k
cr e_` �pqr _` kqp�ql �mol se_` �^l kpqor ^qes` �à ` _] [ ^g�ql �l k` �[ kl qd` o
r pekc�or ] oê p�qd[ q�[ ò �^h̀ [ o�[ k_�` [ pv�ql �r k_` opq[ k_À�Tdep�[ mmol [ ^d
d` hmp�h̀ [ ok` op�_` s` hl m�[ �p̀ kp̀ �l a�[ ^^l r kq[ ] eheqv�[ k_�l t k` opdem�l s` o
qd` eo�mol cò ppÀ

L[ pqhvÃ�[ _l mqekc�[ k�ek^ò j ` kq[ h�[ mmol [ ^d�ql �^d[ kc` �^[ k�j [ g`
ek^hr pes` �[ pp̀ ppj ` kqp�j [ k[ c` [ ] h̀ �[ k_�pr pq[ ek[ ] h̀ À�T` [ ^d` op�j ecdq
pq[ oq�] v�j l _eavekc�` uepqekc�[ pp̀ ppj ` kqp�ql �ek^hr _` �j r hqemh̀
pr ] j eppel k�al oj [ qpÃ�pr ^d�[ p�[ hhl t ekc�pqr _` kqp�ql �mò p̀ kq�qd` eo
gkl t h̀ _c` �qdol r cd�l o[ h�mò p̀ kq[ qel kpÃ�se_` l pÃ�l o�ml oqal hel pÀ�Td` p̀
[ _fr pqj ` kqp�ò nr eò �heqqh̀ �aek[ k^e[ h�eks` pqj ` kq�] r q�j [ g` �[ �] ec
_eaà ò k^` �ek�[ ^^l j j l _[ qekc�_es` op̀ �h̀ [ okekc�pqvh̀ pÀ
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Wdv�qdep�j l _r h̀ �j [ qq̀ op�ek�VDT

Tdol r cd�ò pl r ô ` ar hk` pp�[ k_�^l hh[ ] l o[ qel kÃ�ek^hr pes` �[ pp̀ ppj ` kqp
^[ k�] ` ^l j ` �[ �ò [ heqvÃ�` s` k�ek�p̀ qqekcp�t eqd�hej eq̀ _�ò pl r ô ` pÀ�Av
al ^r pekc�l k�pj [ hhÃ�j ` [ kekcar h�^d[ kc` p�[ k_�` j ] o[ ^ekc�ql l hp�qd[ q�[ ò
[ ^^` ppe] h̀ �[ k_�^l pqç̀ aà ^qes` Ã�` _r ^[ ql op�[ k_�[ _j ekepqo[ ql op�^[ k
^ò [ q̀ �[ �h̀ [ okekc�` kseol kj ` kq�t d` ò �` s` ov�pqr _` kq�à ` hp�s[ hr ` _�[ k_
` j ml t ` ò _�ql �pr ^^` ` _À

Hl t �^[ k�vl r �[ _[ mq�vl r o�^r oò kq�[ pp̀ ppj ` kq�mo[ ^qê ` p�ql �] `
j l ò �ek^hr pes` Ë

Iq�ep�s` ov�ej ml oq[ kq�ql �qdekg�[ ] l r q�eqÀ�Av�` j md[ pexekc�ek^hr pes`
[ pp̀ ppj ` kq�ek�VDTÃ�` _r ^[ ql op�^[ k�^l kqoe] r q̀ �ql �] r eh_ekc�[ �j l ò
` nr eq[ ] h̀ �[ k_�pgehh̀ _�t l ogal ô ` Ã�ò [ _v�ql �j ` ` q�qd` �_` j [ k_p�l a�[ k
ek^ò [ pekchv�_es` op̀ �[ k_�ekq̀ ô l kk` ^q̀ _�t l oh_À

R` ah̀ ^qes` �nr ` pqel kp�

Wd[ q�ql l hp�l o�q̀ ^dkl hl cè p�^l r h_�pr mml oq�_es` op̀ �h̀ [ ok` op�ek�vl r o
^l kq̀ uqË

Hl t �^[ k�m̀ ` o�[ k_�p̀ haç[ pp̀ ppj ` kq�` kd[ k^` �ek^hr peseqv�ek�qd`
^h[ ppol l j Ë
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� ÀEò eò Ã�SÀÃ�¦ �Bup[ oÃ�MÀ�¯� � � � °À�Ik^hr pes` �e_` [ hp�ek^hr pes` �mo[ ^qê ` pÂ�Hl t
a[ o�ep�[ �_ò [ j �aol j �ò [ heqvË�Dr ol m̀ [ k�Jl r ok[ h�l a�Sm̀ ^e[ h�N` ` _p�D_r ^[ qel kÃ
� � �̄ °Ã�� � �ê� � � À

R` à ò k^` p

� À��J[ o_ek` xÃ�MÀ�JÀÃ�¦ �N[ qese_[ _Ã�LÀ�RÀ�¯� � � � °À�Td` �[ _s[ kq[ c` p�[ k_
^d[ hh̀ kc` p�l a�ek^hr pes` �` _r ^[ qel kÂ�Sqoesekc�al o�` nr eqv�ek�qd` �^h[ ppol l j À
Sd[ kh[ u�Ikq̀ ok[ qel k[ h�Jl r ok[ h�l a�D_r ^[ qel kÃ�� � �̄ °Ã�� � ê� � À

� À��Koep^dh̀ oÃ�MÀÃ�Pl t ` hhÃ�JÀ�JÀ�WÀÃ�¦ �PeqçT̀ k�B[ q̀ Ã�IÀ�MÀ�¯� � � � °À�Wd[ q�ep
j ` [ kq�] v�ek^hr pel kË�Ok�qd` �` aà ^qp�l a�_eaà ò kq�_` aekeqel kp�l k�[ qqeqr _` p
ql t [ o_�ek^hr pes` �` _r ^[ qel kÀ�Dr ol m̀ [ k�Jl r ok[ h�l a�Sm̀ ^e[ h�N` ` _p�D_r ^[ qel kÃ
� � �̄ °Ã�� � � ê� � � À

� À�Oj [ kl semÃ�VÀÃ�¦ �L[ kch̀ vÃ�@À�¯� � � � °À�@ppej eh[ qel kÃ�ekq̀ co[ qel k�l o
ek^hr pel kË�@�_e[ h̀ ^qê [ h�m̀ opm̀ ^qes` �l k�qd` �l oc[ kex[ qel k[ h�pl ^e[ hex[ qel k�l a
j eco[ kqpÀ�Jl r ok[ h�l a�M[ k[ c` j ` kq�Iknr eovÃ�� � �̄ °Ã�� � ê� � À

� À�Td` �^l kqoe] r qel k�l a�j eco[ qel k�ql �ò cel k[ h�_` s` hl mj ` kqÀ�¯� � � � °À�ODBC
R̀ cel k[ h�C` s` hl mj ` kq�Sqr _è pÀ

� À�To[ kÃ�LÀÃ�¦ �Nvh[ k_Ã�BÀ�¯� � � � °À�Ikq̀ ok[ qel k[ h�sl ^[ qel k[ h�` _r ^[ qel k�[ k_
qo[ ekekc�ç�qd` �j eco[ qel k�[ k_�h̀ [ okekc�j euÀ�@r pqo[ he[ k�Jl r ok[ h�l a�@_r hq
L` [ okekcÃ�� � �̄ °Ã�� ê� �À

� À�UNDSBOÀ�¯� � � � °À�Td` �S[ h[ j [ k^[ �Sq[ q̀ j ` kq�[ k_�Eo[ j ` t l og�al o�@̂ qel k
l k�Sm̀ ^e[ h�N` ` _p�D_r ^[ qel kÀ�P[ oepÃ�Eo[ k^` Â�UNDSBOÀ



Pol à ppel k[ h�C` s` hl mj ` kq
[ k_�Bl kqekr l r p�L` [ okekc�
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C` s` hl m̀ _�] vÂ��M[ oe[ �Pl q̀ p�A[ o] [ p

Ikqol _r ^qel k�[ k_�l ] f` ^qes` p�

Pol à ppel k[ h�_` s` hl mj ` kq�[ k_�^l kqekr l r p�h̀ [ okekc�mh[ v�[ �mesl q[ h
ol h̀ �ek�al pq̀ oekc�ek^hr pes` �` _r ^[ qel kÃ�` pm̀ ^e[ hhv�t eqdek�qd` �^l kq̀ uq�l a
Vl ^[ qel k[ h�D_r ^[ qel k�[ k_�To[ ekekc�¯VDT°À�@p�qd` �` _r ^[ qel k[ h
h[ k_p^[ m̀ �mol cò pp` pÃ�q̀ [ ^d` op�[ ò �` um̀ ^q̀ _�ql �` j ] o[ ^` �heà hl kc
h̀ [ okekc�ql �j ` ` q�qd` �_es` op` �k` ` _p�l a�h̀ [ ok` opÃ�m[ oqê r h[ ohv�qdl p`
t eqd�_eaà ò kq�[ ] eheqè pÃ�^r hqr o[ h�] [ ^gcol r k_pÃ�[ k_�h̀ [ okekc
^d[ hh̀ kc` pÀ�Td` �Dr ol m̀ [ k�^l kq̀ uq�decdhecdqp�qd` �r oc` k^v�l a
` nr emmekc�` _r ^[ ql op�t eqd�qd` �k` ^` pp[ ov�ql l hp�[ k_�gkl t h̀ _c` �ql
_` hes` o�ek^hr pes` �` _r ^[ qel k�qd[ q�mò m[ ò p�pqr _` kqp�al o�qd` �h[ ] l o
j [ og` qÀ

IPS@NT@RµM
�

Tdep�^d[ mq̀ o�` umhl ò p�qd` �peckeaê [ k^` �l a�^l kqekr l r p�mol à ppel k[ h
_` s` hl mj ` kq�¯BPC°�ek�ek^hr pes` �` _r ^[ qel kÃ�m[ oqê r h[ ohv�t eqdek�VDT
p` qqekcpÀ�Iq�[ ej p�ql �cr e_` �` _r ^[ ql op�ek�e_` kqeavekc�ò h̀ s[ kq
l mml oqr keqè p�al o�mol à ppel k[ h�col t qd�[ k_�l aà op�mo[ ^qê [ h�ekpecdqp
ekql �qd` �pgehhp�[ k_�^l j m̀ q̀ k^è p�ò nr eò _�ql �al pq̀ o�[ k�ek^hr pes`
h̀ [ okekc�` kseol kj ` kqÀ�Ml ò l s` oÃ�eq�decdhecdqp�ò [ hçheà �` u[ j mh̀ p�[ k_
] ` pq�mo[ ^qê ` p�aol j �qd` �aè h_Ã�ehhr pqo[ qekc�qd` �ej m[ ^q�l a�BPC�l k
ek^hr pel kÀ
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O] f` ^qes` p�

Tl �r k_` opq[ k_�qd` �ej ml oq[ k^` �l a�BPC�ek�al pq̀ oekc�ek^hr pel k
t eqdek�VDT�p̀ qqekcpÂ�Td` �^d[ mq̀ o�` j md[ pex` p�dl t �^l kqekr l r p
h̀ [ okekc�` nr emp�` _r ^[ ql op�ql �] ` qq̀ o�[ __ò pp�qd` �_es` op̀ �k` ` _p�l a
qd` eo�pqr _` kqpÃ�m[ oqê r h[ ohv�qdl p̀ �[ q�oepg�l a�` u^hr pel kÀ

Tl �e_` kqeav�ò pl r ô ` p�[ k_�l mml oqr keqè p�al o�mol à ppel k[ h�col t qdÂ
D_r ^[ ql op�t ehh�c[ ek�ekpecdqp�ekql �[ s[ eh[ ] h̀ �ò pl r ô ` pí ] l qd�al oj [ h
[ k_�ekal oj [ hí qd[ q�pr mml oq�qd` eo�mol à ppel k[ h�col t qd�ek�ek^hr pes`
` _r ^[ qel kÀ

Tl �_` s` hl m�pgehhp�al o�e_` kqeavekc�[ k_�mr opr ekc�mol à ppel k[ h
_` s` hl mj ` kqÂ�T̀ [ ^d` op�t ehh�h̀ [ ok�pqo[ q̀ cè p�ql �p̀ ` g�ò h̀ s[ kq�BPC
l mml oqr keqè p�qd[ q�[ heck�t eqd�qd` eo�mol à ppel k[ h�[ k_�m̀ _[ cl cê [ h
cl [ hpÀ

Tl �al pq̀ o�[ �^l j j eqj ` kq�ql �heà hl kc�h̀ [ okekc�[ k_�pq[ vekc�r m_[ q̀ _
t eqd�qò k_pÂ�Td` �^d[ mq̀ o�` k^l r o[ c` p�` _r ^[ ql op�ql �pq[ v�ekal oj ` _
[ ] l r q�qd` �h[ q̀ pq�_` s` hl mj ` kqp�ek�ek^hr pes` �` _r ^[ qel kÃ�` kpr oekc
qd` eo�q̀ [ ^dekc�ò j [ ekp�^r oò kq�[ k_�ej m[ ^qar hÀ
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S` haçò ah̀ ^qel k�ep�` pp` kqe[ h�ek�mol à ppel k[ h�_` s` hl mj ` kqÃ�[ p�eq�[ hhl t p
` _r ^[ ql op�ql �^oeqê [ hhv�[ pp` pp�qd` eo�q̀ [ ^dekc�j ` qdl _p�[ k_�j [ g`
ekal oj ` _�^d[ kc` pÀ�D_r ^[ ql op�ek�ek^hr pes` �p` qqekcp�j r pq�^l kpepq̀ kqhv
` s[ hr [ q̀ �dl t �qd` eo�q̀ [ ^dekc�mo[ ^qê ` p�[ aà ^q�[ hh�pqr _` kqpÃ�m[ oqê r h[ ohv
qdl p` �aol j �j [ ocek[ hex` _�l o�_ep[ _s[ kq[ c` _�] [ ^gcol r k_pÀ�R` cr h[ o
ò ah̀ ^qel k�qdol r cd�fl r ok[ hekc�l o�m̀ ` o�l ] p` os[ qel kp�^[ k�d` hm
q̀ [ ^d` op�e_` kqeav�[ ò [ p�al o�ej mol s` j ` kqÃ�` kpr oekc�qd` v�^ò [ q̀ �[ k
` kseol kj ` kq�^l k_r ^es` �ql �[ hh�h̀ [ ok` opÀ
R` ah̀ ^qel k�[ hpl �eksl hs` p�p` ` gekc�à ` _] [ ^g�aol j �^l hh̀ [ cr ` pÃ
j ` kql opÃ�[ k_�` s` k�pqr _` kqpÀ�D_r ^[ ql op�pdl r h_�` j ] o[ ^` �[ �j ek_p` q
l a�^l kqekr l r p�ej mol s` j ` kqÃ�ò ^l ckexekc�qd[ q�ek^hr pes` �` _r ^[ qel k�ep
kl q�pq[ qê �] r q�` sl hs` p�t eqd�qd` �col t ekc�r k_` opq[ k_ekc�l a�h̀ [ ok` o
k` ` _pÀ

R` ah̀ ^qekc�l k�P` opl k[ h�T` [ ^dekc�Po[ ^qê ` p�[ k_
S` ` gekc�Ij mol s` j ` kq

Td` l ò qê [ h�A[ ^gcol r k_�

Kkl t h̀ _c`

Td` �Ij ml oq[ k^` �l a�Bl kqekr l r p�Pol à ppel k[ h
C` s` hl mj ` kq�¯BPC°�ek�Ik^hr pes` �D_r ^[ qel k

Bl kqekr l r p�mol à ppel k[ h�_` s` hl mj ` kq�¯BPC°�ep�ar k_[ j ` kq[ h�ek
^ò [ qekc�[ k_�j [ ekq[ ekekc�[ k�ek^hr pes` �` _r ^[ qel k�pvpq̀ j �qd[ q
[ __ò pp̀ p�qd` �_es` op̀ �k` ` _p�l a�h̀ [ ok` opÀ�BPC�` nr emp�` _r ^[ ql op�t eqd
r m_[ q̀ _�gkl t h̀ _c` �[ k_�pqo[ q̀ cè pÃ�` kd[ k^ekc�qd` eo�^[ m[ ^eqv�ql
al pq̀ o�[ k�ek^hr pes` �` kseol kj ` kq�t d` ò �[ hh�pqr _` kqpÃ�ò c[ o_h̀ pp�l a
qd` eo�] [ ^gcol r k_�l o�[ ] eheqè pÃ�à ` h�s[ hr ` _�[ k_�pr mml oq̀ _À�Av
m[ oqê em[ qekc�ek�l kcl ekc�h̀ [ okekcÃ�` _r ^[ ql op�pq[ v�[ heck` _�t eqd�qd`
h[ q̀ pq�[ _s[ k^` j ` kqp�ek�m̀ _[ cl cê [ h�qd` l oè pÃ�ek^hr pes` �mo[ ^qê ` pÃ�[ k_
ml hê v�^d[ kc` pÀ�Tdep�_vk[ j ê �mol ^` pp�kl q�l khv�ej mol s` p�q̀ [ ^d` o
` aà ^qes` k` pp�] r q�[ hpl �pqò kcqd` kp�qd` �ekpqeqr qel k[ h�^l j j eqj ` kq�ql
_es` opeqvÃ�` nr [ heqvÃ�[ k_�ek^hr pel k�ek�qd` �h̀ [ okekc�` kseol kj ` kqÀ
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Tl �mol pm̀ o�ek�[ k�ek^hr pes` �` _r ^[ qel k[ h�` kseol kj ` kqÃ�` _r ^[ ql op
k` ` _�ql �] ` �mol [ ^qes` �ek�pq[ vekc�r m_[ q̀ _�l k�qd` �h[ q̀ pq�ò p` [ ô d�[ k_
qò k_pÀ�Tdep�ò nr eò p�[ �pqor ^qr ò _�[ mmol [ ^d�ql �gkl t h̀ _c`
[ ^nr epeqel kÃ�pr ^d�[ p�pr ] p^oe] ekc�ql �` _r ^[ qel k[ h�fl r ok[ hpÃ
m[ oqê em[ qekc�ek�ekq̀ ok[ qel k[ h�^l kà ò k^` pÃ�[ k_�h̀ s` o[ cekc�_eceq[ h
ql l hp�ql �[ ^^` pp�chl ] [ h�ò p` [ ô d�[ k_�] ` pq�mo[ ^qê ` pÀ�El o�ekpq[ k^` Ã
eksl hs` j ` kq�ek�Dr ol m̀ [ k�mol f̀ ^qp�l aà op�[ k�` u^` hh̀ kq�mh[ qal oj �al o
` u^d[ kcekc�e_` [ p�[ k_�h̀ [ okekc�aol j �_es` op` �` _r ^[ qel k[ h�p` qqekcpÀ

Bl j j eqj ` kq�ql �Leà hl kc�L` [ okekc�[ k_�Pol à ppel k[ h
Fol t qd

Bl j m̀ q̀ k^` p

@�g` v�^l j m̀ q̀ k^` �al o�` _r ^[ ql op�ep�[ �aeoj �^l j j eqj ` kq�ql �heà hl kc
h̀ [ okekcÀ�Tdep�j ek_p` q�pr mml oqp�qd` �^l kqekr l r p�[ _[ mq[ qel k�l a
q̀ [ ^dekc�mo[ ^qê ` p�ek�hek` �t eqd�k` t �ò p` [ ô dÃ�q̀ ^dkl hl cè pÃ�[ k_
pl ^è q[ h�^d[ kc` pÀ�Ik�ek^hr pes` �` _r ^[ qel kÃ�heà hl kc�h̀ [ okekc�ep
m[ oqê r h[ ohv�ò h̀ s[ kqÃ�[ p�eq�[ hhl t p�` _r ^[ ql op�ql �^l kqekr [ hhv�` kd[ k^`
qd` eo�^[ m[ ^eqv�ql �p` os` �_es` op` �pqr _` kq�ml mr h[ qel k
Leà hl kc�h̀ [ okekc�^[ k�] ` �kr oqr ò _�qdol r cd�` kc[ c` j ` kq�t eqd�decd` o
` _r ^[ qel k�ekpqeqr qel kp�[ k_�mol à ppel k[ h�] l _è p�qd[ q�l aà o�[ _s[ k^` _
pqr _è p�ek�ek^hr pel kÃ�^l ckeqes` �[ k_�` j l qel k[ h�pr mml oqÃ�[ k_
q̀ ^dkl hl cê [ h�ekkl s[ qel kp�ek�` _r ^[ qel kÀ�Av�pq[ vekc�ekal oj ` _�[ k_
l m̀ k�ql �k` t �[ mmol [ ^d` pÃ�` _r ^[ ql op�^[ k�` kpr ò �qd` eo�mo[ ^qê `
ò j [ ekp�qo[ kpal oj [ qes` �[ k_�ò h̀ s[ kqÀ

@] eheqv�ql �Sq[ v�Um_[ q̀ _�t eqd�qd` �L[ q̀ pq�Tò k_p�[ k_
Po[ ^qê ` p�ek�Ik^hr pes` �D_r ^[ qel k

D_r ^[ ql op�t dl �j [ pq̀ o�qdep�^l j m̀ q̀ k^` �` kpr ò �qd[ q�qd` eo�q̀ [ ^dekc
j ` qdl _p�[ k_�^h[ ppol l j �j [ k[ c` j ` kq�pqo[ q̀ cè p�ò ah̀ ^q�qd` �j l pq
^r oò kq�r k_` opq[ k_ekc�l a�dl t �ql �pr mml oq�pqr _` kqp�t eqd�_es` op`
h̀ [ okekc�k` ` _pÀ�Ml ò l s` oÃ�qd` v�^l kqoe] r q̀ �ql �[ �^r hqr ò �l a�ek^hr pel k
qd[ q�m̀ oj ` [ q̀ p�qd` eo�ekpqeqr qel kÃ�ekahr ` k^ekc�ml hê v�[ k_�mo[ ^qê ` �l k�[
] ol [ _` o�p^[ h̀ À
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Ik�qd` �Ceceq[ h�Leq̀ o[ ^v�al o�qd` �L[ ] l o�M[ og` q�¯LCMT°�^l r op` �[ q
IPS[ kq[ ouj Ã�` _r ^[ ql op�t ` ò �` k^l r o[ c` _�ql �m̀ opl k[ hex` �qd` eo
h̀ [ okekc�m[ qdp�ql �j ` ` q�qd` �k` ` _p�l a�pqr _` kqp�t eqd�ekq̀ hh̀ ^qr [ h�[ k_
_` s` hl mj ` kq[ h�_eaaê r hqè p�¯CIC°À�T` [ ^d` op�m[ oqê em[ q̀ _�ek
mol à ppel k[ h�_` s` hl mj ` kq�p` ppel kp�qd[ q�al ^r p` _�l k�[ _[ mqekc�_eceq[ h
ql l hp�[ k_�^ò [ qekc�ek^hr pes` �h̀ ppl k�mh[ kpÀ

B[ p` �Sqr _è p�l o�Du[ j mh̀ p

Td` �al hhl t ekc�` u[ j mh̀ p�_o[ t �aol j �qd` �Ceceq[ h�Leq̀ o[ ^v�al o�qd` �L[ ] l o
M[ og` q�^l r op` p�[ q�IPS[ kq[ ouj Ã�t dê d�` j md[ pex` �ek^hr pes`
` _r ^[ qel k�[ k_�mol à ppel k[ h�col t qd�t eqdek�qd` �VDT�^l kq̀ uqÀ�Td` p`
ekeqe[ qes` p�decdhecdq�mo[ ^qê [ h�[ mmhê [ qel kp�l a�^l kqekr l r p�h̀ [ okekc�[ k_
ek^hr pel kÀ

B[ p` �Sqr _v�� Â�P` opl k[ hex` _�Pol à ppel k[ h�Fol t qd�ek
Ik^hr pes` �Ceceq[ h�Leq̀ o[ ^v�D_r ^[ qel k

El o�` u[ j mh̀ Ã�ek�qd` �Bl j j r kê [ qel k�[ k_�Br pql j ` o�S` osê ` �^l r op` Ã
` _r ^[ ql op�t ` ò �qo[ ek` _�ql �r p` �q̀ ^dkl hl cè p�heg` �Zl l j �[ k_�P[ _h̀ q
ql �al pq̀ o�[ ^qes` �` kc[ c` j ` kqÃ�` pm̀ ^e[ hhv�al o�pqr _` kqp�t eqd�CIC�t dl
k` ` _` _�j l ò �[ ^^` ppe] h̀ �[ k_�ekq̀ o[ ^qes` �j ` qdl _p�l a�h̀ [ okekcÀ�Tdep
mol à ppel k[ h�col t qd�l mml oqr keqv�[ hhl t ` _�q̀ [ ^d` op�ql �` umhl ò �dl t
_eceq[ h�ql l hp�^l r h_�] ` �q[ ehl ò _�ql �[ k�ek^hr pes` �^h[ ppol l j
` kseol kj ` kqÃ�t d` ò �[ hh�pqr _` kqp�^l r h_�qdoes` À�Td` �qo[ ekekc�ej mol s` _
qd` eo�^[ m[ ^eqv�ql �_` hes` o�^l kq̀ kq�qd[ q�j ` q�s[ oè _�pqr _` kq�k` ` _p�[ k_
] oe_c` _�qd` �_eceq[ h�_ese_` Ã�` kpr oekc�qd[ q�ek^hr pes` �q̀ [ ^dekc�mo[ ^qê ` p
t ` ò �ar hhv�ekq̀ co[ q̀ _�ekql �qd` eo�m̀ _[ cl cê [ h�j ` qdl _pÀ
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@kl qd` o�pr ^^` ppar h�ekeqe[ qes` �[ q�IPS[ kq[ ouj �eksl hs` _�ò ah̀ ^qes`
q̀ [ ^dekc�mo[ ^qê ` p�ek^l oml o[ q̀ _�ekql �BPC�al o�` _r ^[ ql op�q̀ [ ^dekc
pqr _` kqp�t eqd�pm̀ ^e[ h�k` ` _pÀ�Tdol r cd�p` haçò ah̀ ^qel k�` u` ô ep` p�[ k_
m̀ ` o�à ` _] [ ^gÃ�q̀ [ ^d` op�t ` ò �` k^l r o[ c` _�ql �^oeqê [ hhv�[ k[ hvx` �qd` eo
q̀ [ ^dekc�[ mmol [ ^d` p�[ k_�e_` kqeav�[ ò [ p�al o�ej mol s` j ` kqÀ�Ik�l k`
pr ^d�ò ah̀ ^qel k�[ ^qeseqvÃ�q̀ [ ^d` op�l a�qd` �C` s` hl mj ` kq�l a�V[ hr ` p
^l r op` �ò ah̀ ^q̀ _�l k�dl t �t ` hh�qd` eo�h̀ ppl kp�mol j l q̀ _�` j m[ qdv�[ k_
pl ^e[ h�ò pml kpe] eheqv�[ j l kc�pqr _` kqp�t eqd�_es` op` �h̀ [ okekc�k` ` _pÀ

B[ p` �Sqr _v�� Â�R` ah̀ ^qes` �Po[ ^qê ` �[ k_�Bl kqekr l r p
Ij mol s` j ` kq�ek�Ik^hr pel k�

El o�ekpq[ k^` Ã�[ aq̀ o�l ] p` osekc�pqr _` kq�` kc[ c` j ` kq�h̀ s` hp�_r oekc�[
h̀ ppl k�l k�` j m[ qdvÃ�[ �q̀ [ ^d` o�ò [ hex` _�qd[ q�pqr _` kqp�t eqd�^l ckeqes`
^d[ hh̀ kc` p�pqor cch̀ _�t eqd�[ ] pqo[ ^q�^l k^` mqpÀ�Av�[ qq̀ k_ekc
t l ogpdl mp�l k�_eaà ò kqe[ q̀ _�ekpqor ^qel k�[ k_�al oj [ qes` �[ pp` ppj ` kq
q̀ ^dkenr ` pÃ�qd` �q̀ [ ^d` o�c[ ek` _�k` t �pqo[ q̀ cè p�ql �[ _fr pq�qd` eo
q̀ [ ^dekcÃ�r pekc�j l ò �^l k^ò q̀ �` u[ j mh̀ p�[ k_�sepr [ h�[ e_pÀ�Tdep
^l kqekr l r p�h̀ [ okekc�mol ^` ppÃ�pr mml oq̀ _�] v�ekpqeqr qel k[ h�BPC
l mml oqr keqè pÃ�peckeaê [ kqhv�` kd[ k^` _�qd` �q̀ [ ^d` oÛp�[ ] eheqv�ql �j ` ` q
pqr _` kqp�t d` ò �qd` v�t ` ò �[ k_�pr mml oq�qd` eo�h̀ [ okekc�fl r ok` vp�j l ò
` aà ^qes` hvÀ
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Bd[ mq̀ o�� �d[ p�r k_` op^l ò _�qd` �ej ml oq[ k^` �l a�mol à ppel k[ h
_` s` hl mj ` kq�[ k_�^l kqekr l r p�h̀ [ okekc�ek�^r hqes[ qekc�[ k�ek^hr pes`
` _r ^[ qel k[ h�` kseol kj ` kqÃ�m[ oqê r h[ ohv�ek�VDT�p` qqekcpÀ�Iq�d[ p
_ep^r pp` _�dl t �BPC�^[ k�d` hm�` _r ^[ ql op�pq[ v�[ ] ò [ pq�l a�^r oò kq
qò k_pÃ�ekq̀ co[ q̀ �_eceq[ h�ql l hp�` aà ^qes` hvÃ�[ k_�` kpr ò �qd[ q�qd` eo
q̀ [ ^dekc�mo[ ^qê ` p�[ ò �ek^hr pes` �[ k_�ò pml kpes` �ql �qd` �k` ` _p�l a�[ hh
h̀ [ ok` opÀ�Td` �^[ p` �pqr _è p�aol j �qd` �Ceceq[ h�Leq̀ o[ ^v�al o�qd` �L[ ] l o
M[ og` q�^l r op` �decdhecdq̀ _�dl t �q[ oc` q̀ _�BPC�ekeqe[ qes` p�^[ k�j [ g` �[
q[ kce] h̀ �_eaà ò k^` �ek�q̀ [ ^d` opÛ�[ ] eheqè p�ql �[ _[ mq�qd` eo�q̀ [ ^dekc�al o
ek^hr pel kÃ�r pekc�] l qd�ò ah̀ ^qel k�[ k_�j l _` ok�_eceq[ h�ql l hp�ql �` kd[ k^`
h̀ [ okekc�l r q̂ l j ` pÀ

Sr j j [ ov�[ k_�R` ah̀ ^qel k�

R̀ ah̀ ^qekc�l k�qd` �^l kq̀ kq�mò p̀ kq̀ _Ã�eq�ep�^h̀ [ o�qd[ q�^l j j eqj ` kq�ql
heà hl kc�h̀ [ okekc�ep�` pp̀ kqe[ h�al o�` _r ^[ ql op�t dl �p̀ ` g�ql �al pq̀ o
ek^hr pes` �^h[ ppol l j pÀ�Bl kqekr l r p�mol à ppel k[ h�_` s` hl mj ` kq
` j ml t ` op�q̀ [ ^d` op�ql �` umhl ò �ekkl s[ qes` �pqo[ q̀ cè pÃ�ò ah̀ ^q�^oeqê [ hhv
l k�qd` eo�l t k�q̀ [ ^dekc�mo[ ^qê ` pÃ�[ k_�pq[ v�r m_[ q̀ _�l k�` sl hsekc
` _r ^[ qel k[ h�k` ` _pÀ�Ik�m[ oqê r h[ oÃ�qd` �ekq̀ co[ qel k�l a�_eceq[ h�heq̀ o[ ^v�[ k_
ql l hpÃ�pr ^d�[ p�qdl p̀ �r p̀ _�[ q�IPS[ kq[ ouj Ã�_` j l kpqo[ q̀ p�dl t �BPC�^[ k
d` hm�] oe_c` �qd` �c[ m�] ` qt ` ` k�qd` l ov�[ k_�mo[ ^qê ` Ã�` k[ ] hekc
` _r ^[ ql op�ql �mol se_` �` nr eq[ ] h̀ �[ ^^` pp�ql �h̀ [ okekc�al o�[ hh�pqr _` kqpÃ
ek^hr _ekc�qdl p̀ �t eqd�_ep[ ] eheqè p�l o�h̀ [ okekc�_eaaê r hqè pÀ

Td` �fl r ok` v�l a�] ` ^l j ekc�[ �j l ò �ek^hr pes` �` _r ^[ ql o�ò nr eò p
l m̀ kk` pp�ql �k` t �e_` [ pÃ�p̀ haç�[ t [ ò k` ppÃ�[ k_�[ �_` ` m�^l j j eqj ` kq�ql
` nr eqv�ek�` _r ^[ qel kÀ�Av�[ ^qes` hv�` kc[ cekc�ek�BPC�[ k_�ò ah̀ ^qes`
mo[ ^qê ` pÃ�` _r ^[ ql op�^[ k�] r eh_�[ �ò pehè kq�[ k_�[ _[ mq[ ] h̀ �q̀ [ ^dekc
[ mmol [ ^d�qd[ q�al pq̀ op�ek^hr pel k�[ k_�j ` ` qp�qd` �_es` op̀ �k` ` _p�l a
h̀ [ ok` op�ek�[ k�` s` oç̂ d[ kcekc�t l oh_À
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R` à ò k^` p

� À��A[ o] [ pÃ�MÀ�PÀÃ�_[ �Sehs[ Ã�@ÀÃ�Tl oò pÃ�@ÀÃ�Rl _oecr ` pÃ�@À�PÀÃ�B[ s[ _[ pÃ�AÀÃ
Nl sl Ã�BÀÃ�Lekd[ ò pÃ�DÀÃ�H[ j e_l Ã�FÀÃ�Lr œpÃ�HÀÃ�Pep^[ hdl Ã�IÀÃ�S[ j [ oqekdl Ã�JÀÃ
Sl [ ò pÃ�JÀ�AÀÃ�Ce[ pÃ�JÀ�MÀÃ�T̀ eu` eo[ Ã�MÀÃ�Jl puÃ�MÀÃ�Us[ Ã�MÀÃ�Sehs[ Ã�MÀÃ�Ll m̀ pÃ
NÀÃ�Ao[ k^l Ã�NÀÃ�M[ ql pÃ�PÀÃ�S` eu[ pÃ�SÀÃ�¦ �Bl h[ nl Ã�SÀ�¯� � � � °À�H[ k_] l l g�_l
Br opl �` j �Leq̀ o[ ^e[ �Ceceq[ h�m[ o[ �l �M` ô [ _l �_` �To[ ] [ hdl �ç�R` ^l kpqor nEl
¯� � � � ç� � � � °�¯� k_�` _À°À�Ikpqeqr ql �Pl hequ^kê l �_` �S[ kq[ ouj Ã�Dp^l h[ �Sr m̀ oel o�_`
D_r ^[ nEl À�dqqmÂ��t � À̀ p` Àemp[ kq[ ò j Àmq�heq̀ o[ ^e[ _eceq[ h

� À���A[ o] [ pÃ�MÀ�PÀÃ�_[ �Sehs[ Ã�@ÀÃ�Tl oò pÃ�@ÀÃ�Rl _oecr ` pÃ�@À�PÀÃ�B[ s[ _[ pÃ�AÀÃ
Nl sl Ã�BÀÃ�Lekd[ ò pÃ�DÀÃ�H[ j e_l Ã�FÀÃ�Lr œpÃ�HÀÃ�Pep^[ hdl Ã�IÀÃ�S[ j [ oqekdl Ã�JÀÃ
Sl [ ò pÃ�JÀ�AÀÃ�Ce[ pÃ�JÀ�MÀÃ�T̀ eu` eo[ Ã�MÀÃ�Jl puÃ�MÀÃ�Us[ Ã�MÀÃ�Sehs[ Ã�MÀÃ�Ll m̀ pÃ
NÀÃ�Ao[ k^l Ã�NÀÃ�M[ ql pÃ�PÀÃ�S` eu[ pÃ�SÀÃ�¦ �Bl h[ nl Ã�SÀ�¯� � � � °À�H[ k_] l l g�_l
Br opl �` j �Leq̀ o[ ^e[ �Ceceq[ h�m[ o[ �l �M` ô [ _l �_` �To[ ] [ hdl �ç�Bl kpqor nEl
¯� � � � ç� � � � °�¯� k_�` _À°À�Ikpqeqr ql �Pl hequ^kê l �_` �S[ kq[ ouj Ã�Dp^l h[ �Sr m̀ oel o�_`
D_r ^[ nEl À�dqqmÂ��t � À̀ p` Àemp[ kq[ ò j Àmq�heq̀ o[ ^e[ _eceq[ h
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