
a[gq[ÀloÀe_



a[gq[ÀloÀe_

P`ogrjmrh[k�Elorj�W[oc[�Klq[�¯E@KT@°�Ik_lk`pe[

JhÀ�P[k^[t[oc[�IV�NlÀ����RTT�����RW����

Bemek[kc�Mr[o[Ã�J[qek`c[o[Ã�J[g[oq[������

W`]peq`Â�a[gq[ÀloÀe_

Dj[ehÂ�f[g[oq[Àa[gq[��ªcj[ehÀ^lj

Ikpq[co[jÂ�alorjt[oc[�e_



Ik_lk`pe[� p[[q� eke� j`kcd[_[me� [k^[j[k� p`oerp� _[oe� j`kekcg[qkv[� mo`s[h`kpe� P`kv[geq

Te_[g�M`krh[o�¯PTM°Ã�gdrprpkv[�_e[]`q`p�_[k�l]`peq[pÀ�Ikq`ok[qelk[h�Ce[]`q`p�E`_`o[qelk

¯ICE°�q[drk������j`krkfrgg[k�][dt[�Ik_lk`pe[�j`k`jm[qe�mlpepe�v[kc�j`kcgd[t[qeog[k

_[h[j�m`q[�g`p`d[q[k�chl][hÀ� Ik_lk`pe[�]`o[_[�_e�mlpepe�g`hej[�_`kc[k�frjh[d�m`kce_[m

_e[]`q`p� p`][kv[g� ��Ã�� frq[� lo[kcÃ� j`kf[_eg[k� k`c[o[� eke� p`][c[e� p[h[d� p[qr� _[oe� hej[

k`c[o[� _`kc[k� ]`][k� _e[]`q`p� q`oqekcce� _e� _rke[À� P[_[� q[drk� ����� ICE� j`kv[q[g[kÃ

Ik_lk`pe[� j`jehege� h`]ed� _[oe� ��Ã�� frq[� m`k_`oeq[� _e[]`q`p� j`heqrpÃ� _`kc[k� molv`gpe

m`kekcg[q[k�v[kc�q`orp�]`oh[kfrqÀ

Seqr[pe� eke� j`kf[_e� p`j[gek� j`kcgd[t[qeog[k� g`qeg[� j`hed[q� qo`k� v[kc� q`of[_e� m[_[

mlmrh[pe� [k[g� _[k� o`j[f[À� Ig[q[k� Clgq`o� @k[g� Ik_lk`pe[� ¯IC@I°� j`kcglkaeoj[pe� g[prp

_e[]`q`p�[k[g�j`kekcg[q����m`op`kÃ�j`k[k_[g[k�[_[kv[�m`oc`p`o[k�mlh[�m`kv[geq�v[kc

p`]`hrjkv[�_ljek[k�m[_[�lo[kc�_`t[p[�geke�jrh[e�j`kv`o[kc�g`hljmlg�rpe[�v[kc�h`]ed

jr_[À

S[h[d� p[qr� a[gqlo� rq[j[� v[kc� ]`oglkqoe]rpe� q`od[_[m�j`kekcg[qkv[� mo`s[h`kpe� _e[]`q`p

_[k�l]`peq[p�[_[h[d�m`or][d[k�mlh[�glkprjpe�j[pv[o[g[qÃ�gdrprpkv[�glkprjpe�Mekrj[k

A`om`j[kep� C[h[j� K`j[p[k� ¯MACK°À� @k[gç[k[g� _[k� o`j[f[� j`kf[_e� g`hljmlg� v[kc

m[hekc� o`kq[k�g[o`k[�mlh[�glkprjpe� v[kc� q`o]`kqrg�p`f[g�_eke�[g[k�^`k_`orkc�]`oh[kfrq

dekcc[�_`t[p[À

Ce[]`q`p�_[k�m`kv[geq�cekf[h�golkep�j`jehege�dr]rkc[k�v[kc�p[kc[q�`o[qÀ�Ce[]`q`p�j`heqrp

p`k_eoe�j`orm[g[k� m`kv`][]� m[hekc� rjrj�c[c[h� cekf[h� _e� _rke[À³�´� Ce[]`q`p�j`orm[g[k

m`kv`][]� m[hekc� rjrj� c[c[h� cekf[h� _e� _rke[Ã� _`kc[k� p`geq[o� �� _[oe� �� lo[kc� m`k_`oeq[

_e[]`q`p� qem`� �� j`kc[h[je� g`orp[g[k� cekf[hÀ� P[pe`k� Ce[]`q`p� M`heqrp� qem`� �� rjrjkv[

p`oekc�frc[�j`kc[h[je�dem`oq`kpeÃ�glh`pq`olh�qekcceÃ�_[k�l]`peq[pÀ�Oh`d�g[o`k[�eqrÃ�m`kv[geq

cekf[h�golkep�_[m[q�_em[k_[kc�p`][c[e�p[h[d�p[qr�[ge][q�m[hekc�p`oerp�_[oe�PTMÀ

C[jm[g� _[oe� _e[]`q`p� _[k� c[c[h� cekf[h� qe_[g� d[kv[� q`o][q[p� m[_[� [pm`g� g`p`d[q[k

ek_ese_rÃ�q`q[me�frc[�j`k^emq[g[k�]`][k�plpe[h�_[k�`glklje�v[kc�peckeaeg[k�][ce�g`hr[oc[À

K`hr[oc[� _`kc[k� [kcclq[� v[kc� j`k_`oeq[� _e[]`q`p� _[k� c[c[h� cekf[h� j`kcd[_[me

q[kq[kc[k�`glklje�v[kc�p[kc[q�]`o[qÃ�_ej[k[�]e[v[�m`kcl][q[k�_e[]`q`p�_[k�q`o[me�^r^e

_[o[d�v[kc�qekcce�_[m[q�j`kcro[p�m`j]e[v[[k�g`hr[oc[�_[k�j`kc[ge][qg[k�j`o`g[�f[qrd

jepgekÀ� Ae[v[� q`o[me� ^r^e� _[o[d� v[kc� ]`p[oÃ� j`j]r[q� ][kv[g� g`hr[oc[� v[kc� d[orp

j`kclo][kg[k� g`]rqrd[k� _[p[o� h[ekkv[� p`m`oqe� m`k_e_eg[kÃ� m[kc[kÃ� _[k� g`]rqrd[k

orj[d� h[ekkv[� rkqrg� j`j]e[v[e� m`kcl][q[k� v[kc� qe_[g� _[m[q� _eqrk_[À� A[dg[k� _`kc[k

[_[kv[� APJS� g`p`d[q[kÃ� j[ped� [_[� g`]rqrd[k� g`p`d[q[k� h[ekÃ� p`m`oqe� l][qçl][q[k� _[k

prmh`j`k�v[kc�qe_[g�_[m[q�_eq`]rp�_`kc[k�APJSÀ

a[gq[ÀloÀe_

P`k_[drhr[k

�



A`][k� `glklje� eke� p`j[gek� ]`oq[j][d� ]`o[q� g`qeg[� j`jm`oqej][kcg[k� [pm`g

mol_rgqeseq[p� g`hr[oc[� v[kc� q`oc[kccrÀ� Oo[kc� qr[� [q[r� [kcclq[� g`hr[oc[� h[ek� p`oekcg[he

d[orp� j`kcro[kce� f[j� g`of[� [q[r� ][dg[k� ]`od`kqe� ]`g`of[� rkqrg� j`o[t[q� [kcclq[

g`hr[oc[�v[kc�p[geqÃ�p`dekcc[�q`of[_e�m`krork[k�peckeaeg[k�_[h[j�m`k_[m[q[k�g`hr[oc[�_e

p[[q�v[kc�]`op[j[[k�_`kc[k�j`kekcg[qkv[�g`]rqrd[k�]e[v[�m`kcl][q[kÀ�Klk_epe� eolkep

eke� j`k^emq[g[k� hekcg[o[k� g`jepgek[k� v[kc� prheq� _emrqrpÃ� _ej[k[� g`hr[oc[� qe_[g� d[kv[

g`deh[kc[k�prj]`o�m`k_[m[q[k�q`q[me�frc[�d[orp�j`k[kccrkc�]`][k�]e[v[�v[kc�p`j[gek

j`kekcg[qÀÂ

C[h[j� pg[h[� v[kc� h`]ed� hr[pÃ� m`kekcg[q[k� frjh[d� m[pe`k� _e[]`q`p� _[k� c[c[h� cekf[h

j`j]`oeg[k�q`g[k[k�m[_[�pepq`j�g`p`d[q[k�k[pelk[hÃ�][eg�_[oe�p`ce�g`q`op`_e[[k�a[peheq[p

j[rmrk�m`j]e[v[[kÀ� K`q`o][q[p[k� a[peheq[p�d`jl_e[hepep�_[k� q`k[c[�g`p`d[q[k� pm`pe[hep

j`kv`][]g[k� [kqoe[k� m[kf[kc� _[k� g`q`oh[j][q[k� m`kcl][q[kÃ� v[kc� m[_[� [gdeokv[

j`jm`o]rorg� glk_epe� m[pe`k� _[k�j`kekcg[qg[k� ]e[v[� m`kcl][q[k� p`^[o[� g`p`hrord[kÀ

C[q[� q[drk� ����ç����� j`krkfrg[k� ]`][k� APJS� q`od[_[m� m`j]e[v[[k� P`kv[geq� Te_[g

M`krh[o� ¯PTM°� j`kekcg[q� p`]`p[o� ��«� [q[r� p`]`p[o� �ç��� Toeherk� Rrme[dÃ� _[k� _emo`_egpe

[g[k�q`orp�j`kekcg[qÀ

C[h[j�glkq`gp�goepep�g`p`d[q[k�v[kc�p`_[kc�_ed[_[me�Ik_lk`pe[Ã�_em`ohrg[k�m`j[d[j[k

j`k_[h[j� q`kq[kc� o`[heq[p� v[kc� _e[h[je� lh`d� m[pe`k� _[k� g`hr[oc[� v[kc� q`o_[jm[g

_e[]`q`p� _[k� c[c[h� cekf[hÀ� Sqr_e� g[prp� eke� ]`oqrfr[k� rkqrg� j`kcd[_eog[k� m`kc[h[j[k

kv[q[� _`kc[k� j`j]`oeg[k� c[j][o[k� glkgo`q� q`kq[kc� m`of[h[k[k� m`kv[geqÃ� q[kq[kc[k

m`kcl][q[kÃ�_[k�_[jm[g�v[kc�_e[h[je�m[pe`k�[k[g�_`kc[k�c[c[h�cekf[h�[ge][q�_e[]`q`pÀ

M`h[hre� pqr_e� g[prpÃ� _[m[q� _ee_`kqeaeg[pe� a[gqloça[gqlo� v[kc� ]`oglkqoe]rpe� q`od[_[m

m`og`j][kc[k� m`kv[geqÃ� gdrprpkv[� m`o[k� glkprjpe� MACK� _[k� mlh[� de_rm� qe_[g� p`d[q

h[ekkv[�v[kc�p`oekc�_e[][eg[k�_[h[j�g`de_rm[k�p`d[oeçd[oeÀ

L`]ed� _[oe� p`g[_[o� j`kcc[j][og[k� [pm`g� j`_epÃ� pqr_e� g[prp� eke� [g[k� j`krkfrgg[k

_[jm[g� jrhqe_ej`kpe� m`kv[geq� q`od[_[m� [pm`g� mpeglhlcepÃ� plpe[hÃ� _[k� `glklje� v[kc

_e[h[je�[k[gÃ� g`hr[oc[Ã�_[k�j[pv[o[g[q� p`^[o[�g`p`hrord[kÀ�C`kc[k�j`kv[feg[k� o`[heq[p

v[kc� p`prkccrdkv[Ã� _ed[o[mg[k� _[m[q� j`j]`oeg[k� m`j]`h[f[o[k� v[kc� ]`od[oc[� ][ce

m`j]r[q�g`]ef[g[kÃ� q`k[c[�g`p`d[q[kÃ�_[k�j[pv[o[g[q�q`kq[kc�roc`kpe�m`k^`c[d[k�_[k

ekq`os`kpe�_eke�_[h[j�j`kc[q[pe�`me_`je�m`kv[geq�qe_[g�j`krh[oÀ

P[_[� [gdeokv[Ã� pqr_e� g[prp� eke� _ed[o[mg[k� _[m[q� j`k_lolkc� [gpe� glh`gqea� rkqrg

j`k_rgrkc�g`]ef[g[k�m[kc[k�p`d[q�_[k�m`ohek_rkc[k�g`p`d[q[k�[k[g�p`][c[e�c`k`o[pe

j[p[� _`m[k� ][kcp[À� M`h[hre� m`j[d[j[k� v[kc� j`k_[h[j� q`kq[kc� _[jm[g� kv[q[� _[oe

glkprjpe� MACKÃ� _ed[o[mg[k� _[m[q� q`o][kcrk� g`p[_[o[k� glh`gqea� q`kq[kc� m`kqekckv[

j`hek_rkce�c`k`o[pe�jr_[�_[oe�[k^[j[k�m`kv[geq�qe_[g�j`krh[o�j`h[hre�m`kv`_e[[k�[gp`p

m[kc[k� p`d[qÃ� m`kc`k_[he[k� glkprjpe� MACK� _[k� m`k^emq[[k� hekcgrkc[k� v[kc

j`k_rgrkc�c[v[�de_rm�p`d[qÀ

a[gq[ÀloÀe_

Trfr[k

�



a[gq[ÀloÀe_



a[gq[ÀloÀe_

�

Plh[� glkprjpe� eke� j`jm`ohed[qg[k� h`j[dkv[� m`kc`k_[he[k� a[gqlo� oepegl� P`kv[geq� Te_[g

M`krh[o�¯PTM°�_[h[j�j[pv[o[g[qÃ�q`orq[j[�m[_[�glkprjpe�j[g[k[k�_[k�jekrj[k�p`d[oeç

d[oeÀ

Ret[v[q�L[j[�M`kc[h[je�F[c[h�Fekf[h

A`]`o[m[� o`pmlk_`k� _e_e[cklpep� _[k� j`kf[h[ke� q`o[me� c[c[h� cekf[h� _[h[j� t[gqr

gro[kc�_[oe���q[drkÀ

S`][ce[k�h[ekkv[�q`h[d�de_rm�_`kc[k�glk_epe�c[c[h�cekf[h�p`h[j[��ê���q[drkÀ

Te_[g�p`_egeq�mrh[�v[kc�q`h[d�]`ofr[kc�h`]ed�_[oe����q[drk�p`f[g�_e[cklpepÀ

E`klj`k[� eke� j`krkfrgg[k� ][dt[� c[c[h� cekf[h� j`orm[g[k� m`kv[geq� golkep� v[kc

j`j]rqrdg[k�m`kcl][q[k�f[kcg[�m[kf[kc�_[k�glkpepq`kÀ

Plh[�Ujrj�v[kc�Mrk^rh

A`]`o[m[�mlh[�]`p[o�_[m[q�_eq[oeg�_[oe�g`p`hrord[k�o`pmlk_`kÂ

Ce[]`q`p� Tem`� �� _[k� Hem`oq`kpe� jrk^rh� p`][c[e� m`kv`][]� rq[j[� c[c[h� cekf[hÀ

K`_r[kv[� `o[q� g[eq[kkv[� _`kc[k� c[v[� de_rm� qe_[g� p`d[q� ¯mlh[� j[g[kÃ� glkprjpe

crh[�c[o[j�]`oh`]edÃ�_[k�gro[kc�lh[do[c[°À

P[pe`k� c`k`o[pe� jr_[� ¯Z� _[k� jeh`ke[h°� jrh[e� jrk^rh� p`][c[e� g`hljmlg� m`k_`oeq[Ã

j`k[k_[g[k�m`oc`p`o[k�qo`k�][dt[�m`kv[geq�cekf[h�qe_[g�h[ce�e_`kqeg�_`kc[k�rpe[�qr[À

E[gqlo� g`]e[p[[k� p`d[oeçd[oe� j`kf[_e� grk^eíglkprjpe� MACK� _[k� j[g[k[k� qekcce

c[o[j�_eq`jrg[k�]`orh[kc� g[he� _[h[j� f[t[][k� o`pmlk_`k� p`][c[e� g`]e[p[[k�m[hekc

]`om`kc[ordÀ

Klk_epe�m`kv[geq�c[c[h�cekf[h�pr_[d�]`oh[kcprkc�h[j[Ã�_`kc[k�p`][ce[k�]`p[o�m[pe`k

d[orp� j`kf[h[ke� q`o[me� d`jl_e[hepep� ¯^r^e� _[o[d°� p`^[o[� orqek� p`dekcc[� ]`o_[jm[g

m[_[�gr[heq[p�de_rm�_[k�]`][k�`glklje�g`hr[oc[À

�

�



a[gq[ÀloÀe_

@gp`p�q`od[_[m�m[kc[k�p`d[q�j`orm[g[k�d[g�[p[pe�j[krpe[�v[kc�ark_[j`kq[h�_[k�qe_[g

_[m[q� _e][q[peÀ� H[g� eke� q`h[d� _e[gre� p`^[o[� ekq`ok[pelk[h� _[h[j� C`gh[o[pe� Ukes`op[h� H[g

@p[pe�M[krpe[�¯CUH@M°�P[p[h����[v[q�¯�°�v[kc�j`kv[q[g[kÂ

ÕS`qe[m� lo[kc� ]`od[g� [q[p� qekcg[q� de_rm� v[kc� j`j[_[e� rkqrg� g`p`d[q[k� _[k

g`p`f[dq`o[[k�_eoekv[�_[k�g`hr[oc[kv[Ã�q`oj[prg�d[g�[q[p�m[kc[kÃ�m[g[e[kÃ�m`orj[d[k

_[k�m`o[t[q[k�g`p`d[q[k�p`oq[�m`h[v[k[k�plpe[h�v[kc�_em`ohrg[kÕÀ

A`o_[p[og[k� m[p[h� ��� [v[q� ¯�°� CUH@M� q`op`]rqÃ� p`qe[m� ek_ese_rÃ� gdrprpkv[� [k[gç[k[g

d[geg[qkv[� ]`od[g� j`k_[m[qg[k� j[g[k[k� _[k� jekrj[k� v[kc� ]`ocexeÃ� [j[kÃ� _[k� qe_[g

j`j][d[v[g[k� g`p`d[q[kÀ� N`c[o[� _[h[j� d[h� eke� j`jehege� g`t[fe][k� rkqrg� j`hek_rkceÃ

j`kcdloj[qeÃ� _[k� j`j`krde� d[g� eke� j`h[hre� g`]ef[g[k� _[k� o`crh[pe� v[kc� j`j[pqeg[k

g`q`op`_e[[k�m[kc[k�p`d[q�p`oq[�j`hek_rkce�j[pv[o[g[q�_[oe�mol_rg�m[kc[k�v[kc�_[m[q

j`j][d[v[g[k�g`p`d[q[kÀ

C[h[j� glkq`gp� Ik_lk`pe[Ã� m`kc[gr[k� q`od[_[m� d[g� [q[p� m[kc[k� _[k� g`p`d[q[k� q`h[d

_eqr[kcg[k� _[h[j� ]`o][c[e� ekpqorj`k� drgrj� k[pelk[h� p`m`oqe� _[h[j� Uk_[kcçUk_[kc

C[p[o� ����� j`kc[j[k[qg[k� d[g� [q[p� g`p`d[q[k� _[h[j� P[p[h� ��H� [v[q� ¯�°� v[kc

j`kv`]rqg[k�][dt[Â

ÕS`qe[m� lo[kc� ]`od[g� de_rm� p`f[dq`o[� h[deo� _[k� ][qekÃ� ]`oq`jm[q� qekcc[hÃ� _[k

j`k_[m[qg[k� hekcgrkc[k� de_rm� v[kc� ][eg� _[k� p`d[q� p`oq[� ]`od[g� j`jm`olh`d

m`h[v[k[k�g`p`d[q[kÕÀ�

K`q`kqr[k� eke� j`k`c[pg[k� ][dt[� p`qe[m� t[oc[� k`c[o[Ã� q[km[� q`og`^r[heÃ� ]`od[g

j`k_[m[qg[k� [gp`p� q`od[_[m� m`h[v[k[k� g`p`d[q[k� v[kc� ]`ogr[heq[p� _[k� hekcgrkc[k

de_rm� v[kc� p`d[qÃ� v[kc� q`kqrkv[� j`k^[grm� [gp`p� q`od[_[m� m[kc[k� v[kc� p`d[q� _[k

]`ocexeÀ

P[p[h����Kls`k[k�Ikq`ok[pelk[h�H[gçH[g�Dglklje�Slpe[h�Ar_[v[�¯IBDSBR°�p`^[o[�`gpmhepeq

j`kv[q[g[k� ][dt[� k`c[o[� med[g� t[fe]� j`kc[gre� d[g� p`qe[m� lo[kc� rkqrg� j`kegj[qe

pq[k_[o� g`p`d[q[k� aepeg� _[k� j`kq[h� v[kc� p`qekcceçqekccekv[Ã� p`oq[� j`kc[j]eh� h[kcg[dç

h[kcg[d� rkqrg� j`k^[m[ekv[Ã� q`oj[prg� m`k^`c[d[kÃ� m`kcl][q[kÃ� _[k� m`kc`k_[he[k

m`kv[geq� j`krh[o� j[rmrk� qe_[g� j`krh[oÀ� Ik_lk`pe[� q`h[d� j`o[qeaeg[pe� IBDSBR� j`h[hre

Uk_[kcçUk_[kc� Nljlo� ��� T[drk� ����Ã� v[kc� ]`o[oqe� g`t[fe][k� drgrj� ekq`ok[pelk[h� eke

]`opea[q�j`kceg[q�p`^[o[�k[pelk[hÀ

T[kccrkc�J[t[]�N`c[o[
T`od[_[m�K`p`d[q[k�M[pv[o[g[q

�



a[gq[ÀloÀe_

P`kc[qro[k� h`]ed� h[kfrq� j`kc`k[e� d[g� [q[p� g`p`d[q[k� frc[� q`o^[kqrj� _[h[j� p`frjh[d

m`o[qro[k� m`ork_[kcçrk_[kc[kÀ� Uk_[kcçUk_[kc� Nljlo� ��� T[drk� ����� q`kq[kc

K`p`d[q[k� j`k`c[pg[k� ][dt[� m`j][kcrk[k� g`p`d[q[k� _eh[grg[k� p`^[o[� j`kv`hrord

j`h[hre� rm[v[� moljlqeaÃ� mo`s`kqeaÃ� gro[qeaÃ� _[k� o`d[]eheq[qeaÀ� UU� eke� j`k`g[kg[k� m`o[k

k`c[o[� _[h[j� j`kc`k_[heg[k� a[gqlo� oepegl� m`kv[geq� qe_[g� j`krh[oÃ� q`oj[prg� glkprjpe

crh[Ã� c[o[jÃ� _[k� h`j[g� v[kc� ]`oh`]edÀ� P`o[qro[k� P`j`oekq[d� Nljlo� ��� T[drk� ����

q`kq[kc� P`o[qro[k� P`h[gp[k[[k� Uk_[kc� ç� Uk_[kc� K`p`d[q[k� ¯PP� ��� T[drk� ����°

j`jm`oq`c[p� m`kc`k_[he[k� a[gqlo� oepeglÃ� q`oj[prg� o`crh[pe� q`od[_[m� jekrj[k

]`om`j[kep� _[h[j� g`j[p[k� ¯MACK°� j`h[hre� j`g[kepj`� ^rg[eÃ� m`j][q[p[k� egh[kÃ� p`oq[

g`t[fe][k�m`k^[kqrj[k�h[]`h�cexe�v[kc�f`h[pÀ

P`j][q[p[k� egh[k� MACK� j`orm[g[k� p[h[d� p[qr� h[kcg[d� pqo[q`cep� rkqrg� j`j][q[pe

glkprjpe� MACK� m[_[� j[pv[o[g[q� v[kc� q`o^[kqrj� _[h[j� PP� ��� T[drk� ����Ã� q`m[qkv[

m[_[�m[p[h�����[v[q�¯�°�v[kc�j`kv[q[g[kÂ

×S`qe[m� Oo[kc� v[kc� j`jmol_rgpeÃ� j`kcejmloÃ� _[k�[q[r� j`kc`_[og[k� m[kc[k� lh[d[k

q`oj[prg�m[kc[k�lh[d[k�pe[m�p[fe�v[kc�j`h`]ede�g`q`kqr[k�][q[p�j[gpejrj�g[k_rkc[k

crh[Ã�c[o[jÃ�_[k� h`j[g�_eh[o[kc�j`h[grg[k� egh[kÃ�moljlpeÃ�_[k�pmlkplo�g`ce[q[k�m[_[

t[gqrÃ�hlg[peÃ�_[k�g`hljmlg�p[p[o[k�q`oq`kqrÀØ

N[jrk� m[p[h� eke� ]`hrj� j`j]`oeg[k� ][q[p[k� j`kc`k[e� t[gqrÃ� hlg[pe� _[k� g`hljmlg

q`oq`kqr�_`kc[k� f`h[pÃ�p`][c[ej[k[�_ep`]rqg[k�_e�_[h[j�m[p[h� q`op`]rqÀ�P[_[d[h�[_[kv[

m`j][q[p[k� v[kc� f`h[p� _[m[q� j`kf[_e� h[kcg[d� [t[h� v[kc� ]`p[o� _[h[j� j`k^`c[d

mo`s[h`kpe� PTM� _e� Ik_lk`pe[À� Oh`d� g[o`k[� eke� K`j`kq`oe[k� K`p`d[q[k� m`ohr� p`c`o[

j`kc[qro�d[h�q`op`]rq�_[h[j�[qro[k�m`h[gp[k[À

S`h[ek� eqrÃ� m`ohek_rkc[k� q`od[_[m� [k[g� _e[qro� _[h[j� Uk_[kcçUk_[kc� Nljlo� ��� T[drk

����� q`kq[kc� P`ohek_rkc[k� @k[gÃ� v[kc� j`orm[g[k� m`or][d[k� _[oe� Uk_[kcçUk_[kc

Nljlo� ��� T[drk� ����À� P[p[h� ��UU�P`ohek_rkc[k�@k[g�j`kv[q[g[k� ][dt[� p`qe[m� [k[g

]`od[g�j`jm`olh`d� m`h[v[k[k� g`p`d[q[k� _[k� f[jek[k� plpe[h� p`pr[e� _`kc[k� g`]rqrd[k

aepegÃ� j`kq[hÃ� pmeoeqr[hÃ� _[k� plpe[hÀ� N`c[o[� ]`og`t[fe][k� rkqrg� j`kv`_e[g[k� hekcgrkc[k

v[kc�p`d[q�p`oq[�j`hek_rkce�[k[g�_[oe�p`c[h[�]`kqrg�[k^[j[k�v[kc�_[m[q�j`kcc[kccr

qrj]rd� g`j][kckv[Ã� q`oj[prg� _[oe� mol_rg� m[kc[k� _[k� jekrj[k� v[kc� ]`oepegl

j`kej]rhg[k�m`kv[geq�p`oerpÀ

N[jrkÃ�pqr_e�g[prp�j`kc`k[e�m[pe`k�v[kc�j`kc[h[je�c[c[h�cekf[h�j`krkfrgg[k�[_[kv[

g`p`kf[kc[k� p`oerp� [kq[o[� [qro[k� drgrj� _[k� ejmh`j`kq[peÀ� C[q[� v[kc� _edejmrk� _[oe

gr`pelk`o� j`krkfrgg[k� ][dt[� a[gqlo� g`]e[p[[k� v[kc� m[hekc� ]`om`kc[ord� q`od[_[m

m`kv[geq�cekf[h�[_[h[d�glkprjpe�j[g[k[k�_[k�jekrj[k�qekcce�Frh[�F[o[j�L`j[g� ¯FFL°Ã

_eegrqe� lh`d� gro[kckv[� [gqeseq[p� aepegÃ� _[k� g`]e[p[[k� j`olglgÀ� E`klj`k[� j[o[gkv[

glkprjpe� MACK� _e� g[h[kc[k� [k[g� _[k� o`j[f[Ã� q`oj[prg� _e� hekcgrkc[k� p`glh[dÃ

j`kcc[j][og[k�h`j[dkv[�m`kc[t[p[k�k`c[o[�_[h[j�j`kc`k_[heg[k�m`o`_[o[k�mol_rg

]`oepegl� qekcce� q`op`]rqÀ� P[_[d[hÃ� p`glh[d� p`d[orpkv[� j`kf[_e� or[kc� [j[k� ][ce� [k[gÃ

p`pr[e�_`kc[k�j[k_[q�UU�P`ohek_rkc[k�@k[gÀ

�



a[gq[ÀloÀe_

S`h[ek� a[gqlo�m`k^`c[d[kÃ� [pm`g�gro[qea� frc[�j`krkfrgg[k�g`h`j[d[kÀ� P`o[t[q[k�c[c[h

cekf[h� j`j`ohrg[k� ]e[v[� v[kc� p[kc[q� ]`p[oÃ� q`orq[j[� ][ce� v[kc� j`j]rqrdg[k� q`o[me

f[kcg[� m[kf[kcÀ� M`pgemrk� p`][ce[k� ]`p[o� _eq[kccrkc� lh`d� APJS� K`p`d[q[kÃ� j[ped

q`o_[m[q� p`frjh[d�g`]rqrd[k�m`kqekc�v[kc� qe_[g� q`o^ls`oÃ� p`m`oqe�l][q� q[j][d[kÃ� krqoepe

gdrprpÃ� m`o[t[q[k� m`krkf[kcÃ� dekcc[� ]e[v[� qo[kpmloq[peÀ� Klk_epe� eke� j`kc[ge][qg[k

][kv[g� g`hr[oc[� m[pe`k� f[qrd� jepgek� [ge][q� ]`][k� ]e[v[� g`p`d[q[kÃ� v[kc� ]`omlq`kpe

]`oq`kq[kc[k� _`kc[k� j[k_[q� P[p[h� ��� UUC� ����� j`kc`k[e� q[kccrkc� f[t[]� k`c[o[

q`od[_[m�t[oc[�jepgek�_[k�[k[g�q`oh[kq[oÀ

C[oe� m`opm`gqea� drgrjÃ� peqr[pe� eke� _[m[q� _eg[q`cloeg[k� p`][c[e� ]`kqrg� g`h[h[e[k� k`c[o[

¯pq[q`� ljeppelk°À� K`t[fe][k� k`c[o[� qe_[g� d[kv[� p`][q[p�j`j][kcrk� a[peheq[p� g`p`d[q[kÃ

j`h[ekg[k�frc[�j`j[pqeg[k�][dt[�a[gqlo�oepegl�m`kv[geq�qe_[g�j`krh[o�_e^`c[d�p`f[g�_ekeÀ

Ikpqorj`k� drgrj� p`m`oqe� UU� K`p`d[q[kÃ� PP� �������Ã� p`oq[� UU� P`ohek_rkc[k� @k[g

p`d[orpkv[� _eq`o[mg[k� p`^[o[� q`c[p�j`h[hre� m`kc[t[p[kÃ� mol_rgpeÃ� _epqoe]rpeÃ� glkprjpe

mol_rg�m[kc[kÃ�o`crh[pe�egh[kÃ�m`j][q[p[k�m`kfr[h[k�_e�p`glh[dÃ�p`oq[�moljlpe�mlh[�de_rm

p`d[qÀ�K`c[c[h[k�rkqrg�j`kf[h[kg[k�j[k_[q� eke� q`oc[j][o�_[oe�]`hrj�[_[kv[�m`o[qro[k

m`h[gp[k[�_[oe�PP����T[drk������v[kc�]`oejmheg[pe�m[_[�m`h[kcc[o[k�d[g�[q[p�g`p`d[q[k

p`][c[ej[k[�_e[qro�_[h[j�glkpqeqrpeÀ�Ds[hr[pe�j`kv`hrord�q`od[_[m�g`]ef[g[k�g`p`d[q[k

mr]heg�j`kf[_e�d[h�v[kc�p[kc[q�j`k_`p[gÃ� q`oj[prg�j`jm`ogr[q� o`crh[pe�m`kc`k_[he[k

glkprjpe� crh[Ã� c[o[jÃ� _[k� h`j[gÃ�j`jm`ohr[p� ^[grm[k� m`j]e[v[[kÃ� p`oq[�j`j[pqeg[k

[grkq[]eheq[p�ek_rpqoe�j[g[k[k�_[k�jekrj[k�_[h[j�j`hek_rkce�g`p`d[q[k�j[pv[o[g[qÀ

A`]`o[m[�mo[gqeg�][eg�v[kc�]ep[�j`kf[_e�orfrg[k�][ce�Ik_lk`pe[�[kq[o[�h[ekÂ³�´�³�´

M`gpeglÂ� m`k`o[m[k� ^rg[e� MACK� j`krorkg[k� m`j]`he[k� p`geq[o� �ê�«� _[k

j`kekcg[qg[k�glkprjpe�[eo�jek`o[hÃ�gdrprpkv[�_e�j[pv[o[g[q�]`om`kcd[peh[k�o`k_[dÀ

Bdeh`Â� g`]ef[g[k� h[]`h� m`oekc[q[k� _[k� m`j][q[p[k� egh[k� g`m[_[� [k[gç[k[g� q`o]rgqe

j`krorkg[k�glkprjpe�mol_rg�qekcce�crh[Ã�c[o[jÃ�_[k�h`j[gÀ

Eehemek[�¦�Td[eh[k_Â�j`k_rgrkc�glj]ek[pe�g`]ef[g[k�^rg[eÃ�h[]`h�_`m[k�g`j[p[kÃ�p`oq[

m`j][q[p[k�m`j[p[o[k�[c[o�p[hekc�]`opek`oce�j`k`g[k�glkprjpe�MACKÀ

R`k^[k[�m`kc`k[[k�^rg[e�m[_[�MACKÃ�pr_[d�_ejrh[e�p`f[g�q[drk�����À�P[_[�q[drk�����ç

�����MACK�pr_[d�j[prg�p`][c[e�m`k`oej[[k�k`c[o[�_[h[j�@PANÀ�S`h[ek�_[oem[_[� eqr

g`]ef[g[k� eke� q`oqr[kc� _[h[j� P[p[h� ���� [v[q� ¯�°� PP� NlÀ� ��� T[drk� ����Ã� ][dt[� _[h[j

o[kcg[�m`kc`k_[he[k�glkprjpe�crh[Ã�c[o[jÃ�_[k� h`j[g�m`ohr�_eq`kqrg[k�][q[p�j[gpej[h

g[k_rkc[kkv[Ã� _[k� frc[� _[m[q� _eg`k[g[k� ^rg[e� m[_[� mol_rg� v[kc� j`h`]ede� ][q[p

q`op`]rqÀ� A[dg[kÃ� R[k^[kc[k� P`o[qro[k� P`j`oekq[d� q`kq[kc� A[o[kc� K`k[� Brg[e� A`orm[

MACK� q`h[d�j[prg�_[h[j�K`mrqrp[k�Po`pe_`k�R`mr]heg� Ik_lk`pe[�Nljlo���T[drk�����

T̀ kq[kc�Polco[j�P`kvrprk[k�P`o[qro[k�P`j`oekq[d�T[drk�����À� T̀ q[meÃ� dekcc[� p[[q� eke

m`j`oekq[d� ]`hrj� frc[� j`k`q[mg[k� ^rg[e� m[_[� mol_rg� MACKÃ� d[h� eke� j`krkfrgg[k

g`qe_[gp`oerp[k�m`j`oekq[d�_[h[j�j`hek_rkce�g`p`d[q[k�j[pv[o[g[qÀ

�



P`k`heqe[k�eke�j`he][qg[k��� ¯qec[°�m[pe`k�c[c[h�cekf[h�[k[g�v[kc�_e]ek[�lh`d�Y[v[p[k�Fekf[h

@k[g� Ik_lk`pe[� ¯Y@FIN�Ke_p°� rkqrg�_et[t[k^[o[e� _`kc[k� o`kq[kc�rpe[� ��ç��� q[drk�v[kc

pr_[d�j`kce_[m�c[c[h�cekf[h�p`qe_[gkv[���¯qec[°�q[drkÀ�Tec[�m[pe`k�[k[g�eke�q`o_eoe�_[oe�_r[

m[pe`k� [k[g� h[ge� ç� h[ge� _[k� p[qr� m[pe`k� [k[g� m`o`jmr[kÀ� W[t[k^[o[� _e_[p[oe� m[_[� ��

m`oq[kv[[k� v[kc� p`^[o[� rjrj� j`j][d[p� j`kc`k[e� h[q[o� ]`h[g[kc� m[pe`k� [k[g� _[k

g`hr[oc[Ã� g`]e[p[[k� glkprjpe� MACK� m[_[� m[pe`k� [k[gÃ� oet[v[q� m`kv[geq� m[pe`k� [k[gÃ

glk_epe�p[[q�ekeÃ�_[k�o`ah`gpe�p`oq[�d[o[m[k�g`_`m[kkv[À

P[_[�_[p[okv[�c[c[h�cekf[h�j`orm[g[k�p[h[d�p[qr�P`kv[geq�Te_[g�M`krh[o� ¯PTM°�_`kc[k

]`][k�]e[v[�m`kcl][q[k�v[kc�qekcceÀ�Arg[k�d[kv[�]e[v[�rkqrg�d`jl_e[hepep� ¯^r^e�_[o[d°Ã

q`q[me� frc[� ]e[v[� rkqrg� l][qçl][q[k� _[k� prmh`j`k� v[kc� _e]rqrdg[k� m[pe`kÀ� S`h[ek� eqrÃ

q`o_[m[q� a[gqlo�]e[v[� q[j][d[kÃ�]`orm[�]e[v[� qo[kpmloq[pe� frc[�[prm[k�krqoepe�v[kc�][egÀ

Iolkepkv[Ã�g`qec[�m[pe`k�[k[g�v[kc�_et[t[k^[o[e�m[_[�g`p`jm[q[k�g[he� eke�]`o[_[�_[h[j

g`h[p� `glklje� ][t[dÃ� p`dekcc[� p[kc[q� prheq� rkqrg� g`hr[oc[� j`o`g[� _[h[j� j`j`krde

g`]rqrd[kkv[�][dg[k�rkqrg�]`oq[d[k�de_rm�t[h[rmrk�pr_[d�j`k`oej[�][kqr[k�]`orm[

APJS�K`p`d[q[k�p`g[hemrkÀ�

A`o_[p[og[k� h[q[o� ]`h[g[kc� g`hr[oc[� q`op`]rqÃ� j`kf[_e� p`]r[d� m`oq[kv[[k� ][c[ej[k[

g`qec[�[k[g�eqr�_[m[q�j`kce_[m�c[c[h�cekf[h�_e�rpe[�v[kc�p[kc[q�jr_[Ã�v[eqr�_e�][t[d���

q[drk� v[kc� p`d[orpkv[� j`kf[_e� t[gqr� q`o][eg� rkqrg� [k[g� ]`og`j][kc� _[k� j`kegj[qe

t[gqr�]`oj[ekkv[À�S`q`h[d�_erprqÃ�q`okv[q[�[_[�p`]r[d�g`]e[p[[k�]rorg�v[kc�p`oekc�g[he

_eh[grg[k�lh`d�g`qec[�[k[g�q`op`]rqÃ�v[eqr�j`kcglkprjpe�jekrj[k�j[kepÀ�Mekrj[k�j[kep

v[kc� _ej[gpr_� eke� p`k_eoe� [_[� ][kv[g� ]`kqrgÃ� _[oe� p`p`_`od[k[� q`d� ^`g`gÃ� q`d� _[h[j

g`j[p[k�c`h[pÃ�jekrj[k� ç�jekrj[k�]`om`oep[�t[ok[� ç�t[oke� v[kc� p`oekc�_e_[m[qg[k�_e

t[orkcÃ�prpr�]`om`oep[Ã�_[k�jekrj[k�ç�jekrj[k�_[h[j�g`j[p[k�]lqlh�][eg�eqr�prprÃ�q`dÃ

j[rmrk� pl_[À� M`hed[q� glk_epe� `glklje� g`hr[oc[� g`qec[� m[pe`k� [k[g� eqrÃ� jekrj[kç

jekrj[k� eke� p[kc[qh[d� jr_[d� _e[gp`p� _[k� p[kc[qh[d� jro[d� d[oc[kv[Ã� v[eqr� [kq[o[

Rm�À���Ã��� ¯p`oe]r� orme[d°� ç� Rm��À���Ã��� ¯p`mrhrd� oe]r� orme[d°� p[f[Ã� _`kc[k� g[_[o� crh[

v[kc� p[kc[q� qekcce� m`o� g`j[p[kkv[À� S`_[kcg[k� [k[gç[k[g� eqr� _[m[q�j`kcglkprjpe� d[h

v[kc�p[j[�p`qe_[gkv[���¯hej[°�g[he�_[h[j�p`d[oe�_[k�_eh[grg[k�p`d[oeçd[oeÀ�

S`h[ek� d[oc[kv[� jro[dÃ� MACK� p[kc[q� jr_[d� _e[gp`p� _e� _[`o[d� p`geq[o� orj[dÃ� [gp`p

q`od[_[m�MACK� frc[� p[kc[q� jr_[d� _e_[m[q� _e� _[`o[d� p`glh[dÀ� Te_[g� [_[� m`kc[t[p[k

p[j[�p`g[he�lh`d�med[g�p`glh[d�q`od[_[m�[m[�v[kc�_efr[h�_e�_[`o[d�p`glh[d�_[k�p`geq[okv[À

Arg[k�d[kv[� eqrÃ�g`qec[�[k[g� q`op`]rq�j`jehege�g`q`oq[oeg[k� q`od[_[m�MACK�[ge][q� egh[kç

egh[k�v[kc�jrk^rh�_[oe�j`_e[�plpe[h�j[rmrk�f`kep�j`_e[�h[ekÀ�M[g[�_e�rjrokv[�v[kc�j[ped

p[kc[q� jr_[Ã� qec[� m[pe`k� [k[g� v[kc� j`kf[_e� p[d[][q� qej� g[je� d[orp� g`deh[kc[k� j[p[

jr_[kv[�_[k�algrp�m[_[�m`kv`j]rd[kkv[À�

C[jm[g�L[kfrq[k�P[_[�P[pe`k�@k[g
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Te_[g� ]rqrd� t[gqr� h`]ed� _[oe� ]`]`o[m[�jekccr� rkqrg� _lgq`o�j`kc`q[dre� ][dt[� g`qec[

m[pe`k� [k[g�j`orm[g[k� m[pe`k� c[c[h� cekf[h� _[k� d[orp� p`c`o[� _eorfrg� rkqrg�j`h[grg[k

^r^e�_[o[dÀ�A[dg[k�m[pe`k�[k[g�m`o`jmr[k�_eorfrg�rkqrg�_eh[grg[k�^r^e�_[o[d�m[_[�d[oe

eqr� frc[Ã�g[o`k[�glk_epe�][_[kkv[�v[kc�]rorgÃ�_ej[k[�e[�j`kc[h[je�h`j[pÃ�]`kcg[g�_[k

q`g[k[k� _[o[d� v[kc� p[kc[q� qekcceÀ� Ce[kq[o[� g`qec[� m[pe`k� [k[g� _et[t[k^[o[eÃ� _r[

_e[kq[o[kv[� f`h[p� j`kc[h[je� m`j]`kcg[g[k� m[_[� qr]rdkv[À� S`h[ek� eqrÃ� q`o_[m[q

m`or][d[k�m[_[�t[ok[�grheq�_[k�m`krork[k�g`j[jmr[k�aepegÀ�S[h[d�p[qr�_[oe�m[pe`k�[k[gÃ

v[eqr� m[pe`k� [k[g� _`kc[k� ekepe[h� IÃ� j`jrqrpg[k� rkqrg� qe_[g� j`h[grg[k� ^r^e� _[o[d

j`pgemrk� pr_[d� j`kc[h[je� m`krork[k� gek`of[� cekf[h� geoekv[Ã� ][dg[k� m`kvrprq[kÀ

S`j`kq[o[� _r[� m[pe`k� h[ekkv[� j`jehege� molco`p� v[kc� ]`o]`_[À� K`_r[kv[� h[kcprkc

_eh[oeg[k� rkqrg� j`h[grg[k� ^r^e� _[o[d� g`qeg[� p[jm[e� _e� Rrj[d� S[geqÀ� Hekcc[� p`g[o[kc

]`hrj� [_[� m`og`j][kc[k� v[kc� peckeaeg[k� [q[p� m`kv[geq� v[kc� _e_`oeq[� lh`d� m[o[� m[pe`k

[k[gÃ� g`_r[kv[� frc[� qe_[g� j`jrkcgekg[k� rkqrg� j`h[grg[k� [gqeaeq[p� aepeg� v[kc� q`oh[hr

]`o[qÃ�g[o`k[�j`kf[_e�p[kc[q�jr_[d�h`h[d�_[k�[g[k�_olm�g`qeg[�g`h`h[d[kÀ�Iolkepkv[Ã�p[h[d

p[qr� m[pe`k� [k[gÃ� v[eqr� m[pe`k� [k[g� _`kc[k� ekepe[h� E� p`eoekc� ]`of[h[kkv[� t[gqr� arkcpe

cekf[hkv[� j[h[d� p`j[gek� qrorkÃ� _[k� _eoekv[� d[orp� j`kekcg[qg[k� ekq`kpeq[p� q`o[me� ^r^e

_[o[dkv[� _e� orj[d� p`qe[m� �� f[j� dekcc[� j`kcd[j][q� molp`p� m`j]`h[f[o[k� j[rmrk

m`oq`j[k[kkv[�p`d[oe�ç�d[oeÀ

Klk_epe� v[kc� _e[h[je� qec[� m[pe`k� [k[g� eke� q`kqr� frc[� j`jm`kc[orde� glk_epe� g`hr[oc[

m[pe`kÀ�W[h[rmrk�g`qec[kv[�]`ol][q�_`kc[k�j`kccrk[g[k�APJS�K`p`d[q[kÃ�q`q[me�j[ped

[_[�m`kc`hr[o[k� h`]ed�v[kc�d[orp�_eg`hr[og[kÃ� p[h[d�p[qrkv[�[_[h[d�l][q� ç�l][q[k�v[kc

qe_[g� ]ep[� _eq`]rp� j`h[hre� APJS� K`p`d[q[kÃ� ][eg� g[o`k[� g`qe_[gq`op`_e[[kÃ� j[rmrk

j`j[kc� _[h[j� [qro[kkv[� qe_[g� q`oj[prg� _[h[j� f`kep� l][q� v[kc� _eç^ls`o� ]e[v[kv[� lh`d

APJS� K`p`d[q[kÃ� _[h[j� d[h� eke� [_[h[d� prpr� prmh`j`kÀ� P`k_`oeq[� c[c[h� cekf[hÃ� q`oj[prg

g`qec[� m[pe`k� [k[g� ekeÃ� rjrjkv[� t[fe]� j`kcglkprjpe� prpr� v[kc� _em`orkqrg[k� rkqrg

j`kekcg[qg[k� arkcpe� cekf[hÀ� S[v[kckv[Ã� d[oc[� prpr� eke� q`oclhlkc� j[d[hÃ� [m[h[ce� rkqrg

j`o`g[� v[kc� ]`o[_[� _[h[j� g`h[p� `glklje� o`k_[dÀ� Srpr� eke� _e][k_olh� _`kc[k� d[oc[

Rm��À���Ã��� ç� Rm���À���Ã��� m`o� ]lgpkv[Ã� p`j`kq[o[� m[pe`k� rjrjkv[� j`kcglkprjpe

_r[�p[jm[e�qec[�]lgp�_[h[j�p[qr�]rh[kÀ

S`h[ek� eqr� ][kv[g� d[h� h[ek� v[kc� m`ohr� _eglo][kg[k� lh`d� m[pe`k� p`m`oqeÃ� t[gqr� v[kc

q`o]r[kc�[ge][q� f[o[g�_[oe� q`jm[q�qekcc[h�g`�orj[d�p[geq�v[kc�p[kc[q� f[rdÃ�t[gqr�qrkccr

v[kc� q`oh[hr� h[j[Ã� [_jekepqo[pe� v[kc� j`o`mlqg[k� _[k� q`og`p[k� ]`o]`heqÃ� j[rmrk� [gp`p

qo[kpmloq[pe� p`h[j[� m`of[h[k[k� g`� orj[d� p[geqÀ� K`]rqrd[k� qo[kpmloq[pe� eke� ]ep[� ]`ogep[o

[kq[o[�Rm��À���Ã��� ç�Rm��À���Ã���rkqrg�]lh[g� ç�][heg� orj[d�p[geq�v[kc� f[o[gkv[�gro[kc

h`]ed����ç����Kj�f[rdkv[À�Jrjh[d�eke�]rg[k�d[h�v[kc�g`^eh�][ce�m[o[�g`hr[oc[�m[pe`k�v[kc

jepgekÀ� S`][c[e� ehrpqo[pe� p[h[d� p[qr� I]r�m[pe`k�j`kc[q[g[k�][dt[�[_[� p[qr�d[oe� _ej[k[

_eoekv[�d[kv[�j`j`c[kc�r[kc�p`]`p[o�Rm��À���Ã���_e�d[oe�glkqolh�[k[gkv[�_[k�p[kc[q

]`opvrgro� ]ep[� j`k`jrg[k� r[kc� Rm��À���Ã��� _ef[h[k� rkqrg� g`]rqrd[k� qo[kpmloqkv[À

A`hrj� h[ce� g`]rqrd[k�j[g[k[k� v[kc�d[orp�_em`krdeÃ�j`kcekc[q�t[gqr� v[kc�_ed[]epg[k

rkqrg�j`h[grg[k�glkqolh�j[rmrk�q`o[me�_e�orj[d�p[geq�qe_[gh[d�p`_egeqÀ�

a[gq[ÀloÀe_ �



S`qe_[g�ç�qe_[gkv[�m[pe`k�_[k�m`k_[jmekc�d[orp�j`hr[kcg[k�t[gqr�_[oe�m[ce�]rq[�dekcc[

pe[kc� d[oeÀ� T̀ og[_[kcÃ� j`o`g[� mrk� g`o[m� d[orp� j`krkccr� dekcc[� plo`� d[oe� rkqrg

j`krkccr� l][q� [q[r� j`kc[kqoe� q`o[meÀ� M[g[Ã� g`qeg[� m[o[� m`k_[jmekc� qe_[g� p`jm[q

j`kve[mg[k�]`g[h�p`h[j[�_e�m`of[h[k[kÃ�m`ohr�[_[�m`kc`hr[o[k�q[j][d[k�rkqrg�j[g[k[k

v[kc�q`kqr�p[f[�qe_[g�p`_egeqÀ�Iolkepkv[Ã�m[o[�m[pe`k�_[k�m`k_[jmekc�pr_[d�j`kc[kcc[m

]`o][c[e�g`prheq[k�_e[q[p�p`][c[e�pr[qr�d[h�v[kc�]e[p[�[q[r�kloj[hÃ�m[_[d[h�eke�]rg[kh[d

pr[qr� d[h� v[kc� m`ohr� _ekloj[hep[peg[kÃ� [g[k� q`q[me� j`k^`ojekg[k� g`q`o][q[p[k� a[peheq[p

g`p`d[q[k�_[oe�m`j`oekq[dÀ�

S`h[ek�m`kc`hr[o[k�q[j][d[k�v[kc�q`h[d�_ep`]rqg[k�p`]`hrjkv[Ã�[kcclq[�g`hr[oc[�v[kc

p`h[j[�eke�]`g`of[�rkqrg�j`j`krde�g`]rqrd[k�g`hr[oc[�[gdeokv[�q`om[gp[�rkqrg�]`od`kqe

_[oe�m`g`of[[kkv[�_[k� algrp�rkqrg�m`j`krd[k�m`kcl][q[k�m[pe`kÀ�Slplg� e]r�m[_[� qec[

m[pe`k� [k[g� eke� j`kf[_e� plplg� v[kc� qo[kpm[o[k� _[k� m[_[� p[[q� ]`op[j[[k� p[kc[q

]`o_[jm[g� m[_[� de_rm� [k[gç[k[g� eqrÀ� P[o[� I]r� p`[g[k� qo[kpm[o[k� g[o`k[� p`oekc� g[he

[k[gkv[� [q[r� ][dg[k� lo[kc� h[ek�j`hed[q�j`o`g[� d[kv[�j`kf[h[kg[k� g`t[fe][k� p`][c[e

e]rÀ� To[kpm[o[k� g[o`k[�t[h[rmrk� _eqekcc[h� lh`d� [kcclq[� g`hr[oc[kv[� v[kc� h[ekÃ�j`o`g[

j[ped� ]`ofr[kc� rkqrg� g`p`d[q[k� [k[gç[k[gkv[Ã� k[jrk� ][kv[g� lo[kc� d[kv[� j`hed[q

][c[ej[k[� m`ofr[kc[k� _[k� m`og`j][kc[k� [k[g� ç� [k[gkv[� _e][heg� o[p[� ]`op[h[d� _[k

g`ceced[k�p`lo[kc�I]rÀ

I]r� g`qec[� m[pe`k� eke� j`jrqrpg[k� rkqrg� p`^[o[� m`krd� j`kcrorp� [k[gkv[� _[k

j`kclo][kg[k� t[gqr� _[k� m`g`of[[k� v[kc� p`]`hrjkv[� _ejehegeÀ� H[h� eke� j`kf[_e� p`]r[d

]rj`o[kc� m[_[� g`hr[oc[� q`op`]rqÃ� g[o`k[� p`j[gek� f[qrd� _[h[j� hekcg[o[k� g`jepgek[kÀ

C`kc[k�]`od`kqekv[�m[o[�e]r�_[oe�m`g`of[[kkv[Ã�m`k_[m[q[k�g`hr[oc[�p`j[gek�]`ogro[kc

_[k� j`kf[_e� p`j[gek� prheq� rkqrg� j`j`krde� g`]rqrd[k� mlglg� p[kc� [k[gÃ� [q[r� ][dg[k

[kcclq[�g`hr[oc[�h[ekÀ�@hd[pehÃ�[kcclq[�g`hr[oc[�h[ekkv[Ã�_[h[j�d[h�eke�[v[d�p`][c[e�g`m[h[

g`hr[oc[� d[orp� ]`g`of[� _r[� g[he� hem[q� rkqrg� j`j`krde� g`]rqrd[k� g`hr[oc[� _[k� m[pe`k

[k[gÃ�_[k�g`p`jm[q[k�rkqrg�g`hr[o�_[oe� o[kq[e�g`jepgek[k�v[kc�_ejehege�j`o`g[�p`j[gek

p`jmeqÀ� A[dg[k� p[h[d� p[qr� e]r� j`kc[gr� ][dt[� rkqrg� j`j`krde� ]e[v[� m`kcl][q[k

[k[gkv[Ã� e[� q`h[d� j`kfr[h� p`jr[� m`ode[p[k� v[kc� _ejehegekv[Ã� _[k� j`jekf[j� r[kc� _[oe

o`kq`keoÃ� [_[� frc[� e]r� m[pe`k� h[ek� v[kc� d[orp� j`kfr[h� jlqlokv[� _`je� _[m[q� j`j`krde

m`kcl][q[k�[k[gkv[À

Arg[k�d[kv[�p`^[o[�`glkljeÃ�[_[�mrh[�dr]rkc[k�v[kc�o`q[g�_`kc[k�_e_`oeq[kv[�m`kv[geq

c[c[h� cekf[h� lh`d� m[o[� m[pe`k� [k[gÀ� K`qec[kv[� p`^[o[� h[kcprkc� _eqlh[g� _[k� _eqekcc[hg[k

lh`d�[kcclq[�g`hr[oc[kv[Ã�][eg�lh`d�[v[d�g[k_rkckv[Ã�j[rmrk�lh`d�g`hr[oc[�]`p[oÀ�H[h

eke� _e[h[je� lh`d� P[pe`k� [k[g� EÃ� _ej[k[� e[� _eqekcc[h� lh`d� [v[d� g[k_rkckv[À� Ce� pepe� h[ekÃ

g`hr[oc[� ]`p[o� m[pe`k� [k[g� I� qe_[g� j`k_rgrkc� molp`p� m`kv`j]rd[kkv[� p[j[� p`g[heÃ

I]rkv[� j`o[p[� ][dt[� g`hr[oc[kv[Ã� ][eg� _[oe� pepe� pr[je� j[rmrk� _eoekv[� qe_[g� h[ce� j[r

j`k`oej[� [k[g� I� j[rmrk� g`_r[� lo[kc� qr[kv[� _e� _[h[j� g`hr[oc[� q`op`]rqÀ� Ukqrkckv[

g[g`g� _[k� k`k`gkv[� j[ped� j[r� j`k_rgrkc� _[k� j`j]e[og[k� g`hr[oc[� qec[� lo[kc� eqr

rkqrg�mek_[d�g`�orj[dkv[À

a[gq[ÀloÀe_a[gq[ÀloÀe_ ��



Arorgkv[� dr]rkc[k� g`hr[oc[� m[pe`k� q`kqr� frc[� j`jm`kc[orde� glk_epe� j`kq[h� m[pe`kÀ

S`h[ek� _eqekcc[h� lh`d� g`hr[oc[kv[� p`k_eoeÃ� [k[gç[k[g� eke� frc[� g`deh[kc[k� g`]`][p[kkv[

rkqrg�]`oj[ekÃ�][dg[k�[_[�v[kc�_eork_rkc�[q[r�_ef[rde�lh`d�q`j[k�p`glh[dkv[Ã�p`dekcc[

j`kv`][]g[k� glk_epe� [k[g� p`j[gek� qrorkÀ� I]r� p`][c[e� m`o[k� m`kc[prd� frc[� p`_ed� _[k

p[geq� d[qe� p`h[j[� m`of[h[k[k� j`kc[prd� [k[gkv[À� M`o`g[� j`kc[gr� ][dt[� qe_[g� f[o[kc

_eoekv[� ekcek� j`kv`o[dÃ� k[jrk� qe_[g� q`c[� j`hed[q� glk_epe� [k[gkv[� p`k_eoeÀ� Ce][heg� o[p[

g`p`_ed[kkv[Ã� m[o[� e]r� eke� ]`od[o[m� [_[kv[� rm[v[� h`]ed� g`o[p� _[oe� m`j`oekq[d� rkqrg

j`j][kqr�j`k`g[k�m`o`_[o[k�_[k�glkprjpe�MACK�j[rmrk�mol_rg�g`j[p[k� h[ek�v[kc

j`orm[g[k�a[gqlo�oepegl�]`o][c[e�PTMÃ�q`oj[prg�c[c[h�cekf[h�v[kc�_e_`oeq[�lh`d�[k[gkv[À

�

PTM� m[_[� _[p[okv[� j`j]`oeg[k� ]`][k� v[kc� p[kc[q� ]`o[qÃ� ][eg� m[_[� m`k_`oeq[kv[

j[rmrk� g`hr[oc[� m`k_`oeq[À� W[h[rmrk� [_[kv[� ][kqr[k� g`p`d[q[k� lh`d� k`c[o[Ã� j[ped

][kv[g� m`k_`oeq[� PTM� v[kc� g`prheq[k� rkqrg� j`j`krde� g`]rqrd[kkv[� rkqrg� ]`oq[d[k

de_rmÃ� p[h[d� p[qr� _e[kq[o[kv[� [_[h[d� g`hr[oc[� qec[� lo[kc� m[pe`k� [k[g� c[c[h� cekf[h� v[kc

[_[� _[h[j� m`k`heqe[k� ekeÀ� @hed� ç� [hed� j`jehege� [p`q� q[j][d[kÃ� j[h[d� [_[� g`hr[oc[� v[kc

d[jmeo� q`oheheq� drq[kcÀ� N`c[o[� _[h[j� d[h� eke� j`jehege� g`t[fe][k� rkqrg� j`j[pqeg[k

g`de_rm[k� h[v[g� t[oc[� k`c[o[kv[� j`h[hre� g`]ef[g[k� g`p`d[q[k� v[kc� _[m[q� p`^[o[

peckeaeg[k�j`krorkg[k�mo`s[h`kpe�PTM�j[pv[o[g[q�Ik_lk`pe[Ã�q`oj[prg�a[peheq[p�g`p`d[q[k

v[kc�j`j[_[eÀ�

a[gq[ÀloÀe_ ��



P`j`oekq[d� d[orp� p`c`o[� j`k`o[mg[k� ^rg[e� m[_[� MACKÃ� g`]ef[g[k� eke� m`kqekc� rkqrg

j`kc`k_[heg[k�mo`s[h`kpe�PTM�_[k�glkprjpe�MACK�_e� Ik_lk`pe[À�@g[k�q`q[meÃ�g`]ef[g[k

^rg[e�MACK�]rg[kh[d�plhrpe�qrkcc[h�_[k�d[orp�_e_rgrkc�_`kc[k�g`]ef[g[kçg`]ef[g[k�h[ek

rkqrg� _[m[q� j`k^emq[g[k� hekcgrkc[k� m[kc[k� v[kc� h`]ed� p`d[qÀ� P`kcr[q[k� pepq`j

g`p`d[q[kÃ� `_rg[peÃ� _[k� moljlpe� g`p`d[q[k� frc[� p[j[� m`kqekckv[À� K`q`op`_e[[k� [gp`p

m`kcl][q[k� v[kc� q`of[kcg[rÃ� p`oq[� molco[j� m`k^`c[d[k� ]`o][pep� j[pv[o[g[q� _[m[q

_em`ogr[q�_`kc[k�m`j][q[p[k�[gp`p�MACK�_e�p`glh[dÃ�m`kv`_e[[k�[eo�jekrj�[j[kÃ�_[k

m`kc`j][kc[k�g[kqek�p`d[qÀ

H[peh� m`k`oej[[k�^rg[e�MACK�_[m[q�_ecrk[g[k�rkqrg�j`kekcg[qg[k� a[peheq[p� g`p`d[q[kÃ

j`k_rgrkc� molco[j� moljlpe� c[v[� de_rm� p`d[qÃ� _[k� j`j[pqeg[k� m`k`c[g[k� drgrj

]`of[h[k�`a`gqeaÃ�][eg�_e�qekcg[q�k[pelk[h�j[rmrk�_[`o[dÀ

K`pejmrh[k�¦�R`glj`k_[pe

a[gq[ÀloÀe_ ��



³�´�H[doÃ�@hheplk�JÀÃ�[k_�M[og�DÀ�Mlheq^dÀ�×M[k[c`j`kq�la�Ce[]`q`p�M`hheqrp�ek�P[qe`kqp�teqd

BKCÂ�Blo`�Brooe^rhrj�����ÀØ�@j`oe^[k�Jlrok[h�la�Ke_k`v�Cep`[p`p���Ã�klÀ���¯M[v�����°Â

���ê��À�dqqmpÂ��_leÀloc���À�����fÀ[fg_À����À��À���

³�´�Blh^d`olÃ�MÀ�@o[kqu[Ã� Jr[k�Res`o[çCljj[o^lÃ�A[oov�MÀ� PlmgekÃ� [k_�Sdr�W`k�NcÀ� ×Ik

M`ue^lÃ� Dse_`k^`� la� Srpq[ek`_� Blkprj`o� R`pmlkp`� Ttl� Ỳ [op� [aq`o� Ijmh`j`kqekc� [
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