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fYiab_bW\\ ��\ ��dYW_T`YafTi ��

@\d ��b^T[Ta\s ��ge_gW��gibX\f ��V��cdbl_bY ����Bh_T]a ��VcYkTf_Ya\s ����VaY��j\hdbVoi ��cbfb^bV ��\ahbd`Tj\\ ����VcYkTf_Ya\s ��V��dYT_pab` ��̀\dY ����

efTabVsfes ��W_TVab]��\ ��e\_pab ��VbefdYUbVTaab] ��kTefpr ��ebVdY`YaabWb��bUmYefVT����BebUYaab��qfb ��VTZab ��X_s��̀b_bXoi ��eY`Y] ����fT^ ��̂ T^ ��U_\[befp ��

\ ��cb[\f\VaTs ��ebV`YefaTs ��̂ b``ga\^Tj\s ��efdb\fes ��aT��̂ b__Y^j\ba\dbVTa\\ ��ebV`Yefaoi ��VcYkTf_Ya\] ����cd\^_rkYa\] ��\ ��bcofT ����VaY��

YZYXaYVaoi ��UofbVoi ��cdbjYeebV ����8_s ��dTUbfo ��e��Wbefs`\ ��\ ��\i ��VcYkTf_Ya\s`\ ��egmYefVgYf��XbefgcaTs ��\ ��cdbefTs ��UTaaTs��\ ��T^VTfYd`T_paTs ��

fYiab_bW\s ����VodTZYaaTs ��V��cbasfaoi ��bcYdTj\baaoi ��cdbjYeeTi ����̂bfbdoY ��_YW_\��V��beabVg��cd\ ��eb[XTa\\ ��̂ bajYcj\\ ��\ ��qe^\[aoi ��dYlYa\] ��

UTaabWb��T^VTfYd`T_pabWb��̂ b`c_Y^eT �,̂ gdbdfT ��V��W����>bdeT^bV��



BUmYY��bc\eTa\Y ��cdbY^fT
>b`c_Y^e ��bUnYX\asYf ��XVY��UTaaoY��̂ g_pfgdo ���-��̂_Tee\kYe^gr ��bUmYefVYaagr ��UTar ��\ ��ebVdY`Yaao] ��eY`Y]ao] ��T^VTfYd`T_pao] ���è�Ù���,

^b`c_Y^e ��

Qfb ��aY��cdbefb ��dY^baefdg^j\s ����T��eb[XTa\Y ��ga\^T_pabWb ��cdbefdTaefVT ��dYW\baT_pab] ��\XYaf\kabef\ ��\ ��WbdbXe^bWb��̂ gdbdfT ��

Cd\ ��VeY]��\[oe^Taabef\ ��\ ��W_gUb^b]��qefYf\kYe^b] ��cdbdTUbf^Y ��\afYdpYdaoi ��dYlYa\] ����fYiab_bW\s ��dYT_\[Tj\\ ��befTYfes ��̀T^e\`T_pab ��

cdbefb] ��\ ��XYlYVb] ���,��c_\f^T ����W\ceb^Tdfba ����cb^dTe^T ����lfg^Tfgd^T ����b_piT ����cbXeVYf^T��X\bXab] ��_Yafb] ����

E^TkTfp ��cbXdbUao] ��T_pUb` ��qe^\[aoi ��dYlYa\] ����c_Ta\dbV^\ ����dT[dY[o E^TkTfp ��cbsea\fY_pgr ��[Tc\e^g Eeo_^T ��aT���­�0��̀bXY_p

https://drive.google.com/file/d/1OAqhEDBGEJjDY1oXSJ4JOAviggpNR1xc/view?usp=sharing
https://drive.google.com/file/d/1oVor3TzaHs4CZSd5aMNiXxP-EiLEy2hg/view?usp=sharing
https://autode.sk/45uwjyP


6Yep��̂ b`c_Y^e

@abWbhga^j\baT_pao] ��UTaao] ��̂ b`c_Y^e ��bUnYX\asYf ��\efbd\kYe^\Y ��fdTX\j\\ ��cTdYa\s ��̂ _Tee\kYe^\i ��bUmYefVYaaoi ��UTap��\ ��

ebVdY`YaaoY ��UTaaoY���0�!�F�,ge_gW\����cb[Vb_ss ��Wbefs` ��cdbVbX\fp ��[XYep��jY_o] ��XYap��bfXoiT ����̂T^ ��aT��̂ gdbdfY ����6 ��bfXY_^Y��\ecb_p[bVTao ��

q^b_bW\kaoY ��cd\dbXaoY ��̀TfYd\T_o ����eb[XTrm\Y ��TgfYaf\kagr ��Tf`behYdg ��

DT[abbUdT[\Y ��UTap����eTga��\ ��cdbjYXgdaoi ��cb`YmYa\] ����AT��fYdd\fbd\\ ��cdYXefTV_Yao ��UTa\ ��dT[_\kaoi ��fdTX\j\] ����̂_Tee\kYe^Ts ��

bUmYefVYaaTs��ebVYfe^Ts��UTas����dgee^\Y ��fdTX\j\baaoY ��cTdaoY ����UTas�,cb �,kYdab`g ����egi\Y ��eTgao ����cTdaTs ��T]abV ����scbae^\Y ��hgdT^b ����

`sW^\Y ��T[\Tfe^\Y ��egho ��e��iT``T`b` ����FT^b] ��cbXibX ��cb[Vb_sYf ��̂ TZXb`g ��Wbefr ��cbXbUdTfp ��̂ b`hbdfao] ��hbd`Tf ��cTdYa\s ����EXY_Tfp��

\afYdYeao` ��cgfp ��Wbefs��Vagfd\ ��̂ b`c_Y^eT ����Cb[Vb_sYf ��dTel\dsfp ��̂ dgWb[bd��\ ��dT[abbUdT[\Y ��bfXoiT ����CdbVbX\fp ��fY`Tf\kYe^\Y ��

cdbWdT``o ��X_s��eY`Y] ����X_s��XYfY] ��\ ��X_s��WbefY]��dYW\baT��UY[��aTdglYa\s ��̂ b`hbdfT ��\ ��̂ TkYefVT��bfXoiT ��cbefbsaaoi ��cbeYf\fY_Y]

CdbefbdaTs ��T^VT[baT ����6 ��̂ b`c_Y^eY ��bUgefdbYaT��Ub_plTs ��[baT ��VbXabWb��bfXoiT ��e��UTeeY]aT`\ ��\ ��XZT^g[\ ����<`YYfes ��beabVab] ��UTeeY]a�,

^gcY_p��e��ftc_b] ��VbXb] ���4�„�­�¬���R�(�5����T��fT^ZY ��aYe^b_p^b ��XZT^g[\ ��e��W\Xdb`TeeTZY` ��X_s��dTee_TU_Ya\s ����CdYXge`bfdYaT ��Vb[`bZabefp ��

cbeYmYa\s ��e��XYfp`\ ��

�è�Ù���,��\ ��dY_T^e�,[bao ����gibX ����Cb`\`b ��UTap����̂b`c_Y^e ��V^_rkTYf ��[bao ��dY_T^eTj\\ ����̀TeeTZaoY ��̂ TU\aYfo ��e��l\db^\` ��ecY^fdb` ��cdbjYXgd ��

�4̀TeeTZ\ ����c\_\aW\ ����bUtdfoVTa\s ��\ ��Xd���5����Taf\efdYee �,cdbefdTaefVb ��X_s��bfXoiT ��Xglb] ��\ ��fY_b` ����\ ��f\i\Y ��̂ b`aTfo ��bfXoiT ����EcYj\T_paTs ��

[baT ��W_gUb^b]��dY_T^eTj\\ ��e��h_bTf\aW �,̂ Tceg_b] ��cb[Vb_sYf ��Xbef\kp ��ebefbsa\s ��cb_ab] ��aYVYeb`bef\ ��\ ��cb^bs ��

EY`Y]ao] ��bfXoi ����>b`c_Y^e ��bd\Yaf\dbVTa ��\ ��aT��eY`p\ ��e��XYfp`\ ����Yefp��bfXY_paTs ��UY[bcTeaTs ��XYfe^Ts ��[baT ��e��\WdbVb] ��̂ b`aTfb] ����@bZab��

^T^ ��cbeYmTfp ��ecYj\T_pab ��VoXY_YaaoY��[bao ��ebV`Yefab ����VeY]��eY`pY] ����fT^ ��\ ��befTV\fp ��XYfY] ��\WdTfp��eb��eVb\`\ ��eVYdefa\^T`\ ��cbX��

cd\e`bfdb` ��cYdebaT_T��̂ b`c_Y^eT ����8_s ��XYfY] ��cdbVbXsfes ��ecYj\T_paoY ��dT[V_Y^TfY_paoY ����\afYdYeaoY ��cdbWdT``o ��cbeYmYa\s ��cTdaoi ��

cd\ ��̂ b`hbdfaoi ��X_s��a\i ��fY`cYdTfgdTi ����aTjY_YaaoY ��aT��b[XbdbV_Ya\Y ��\ ��cbefYcYaabY ��[aT^b`efVb ��XYfY] ��e��UTaY] ��\ ��cTdb` ��UY[��efdYeeT����V��

^b`hbdfaoi ��UY[bcTeaoi ��ge_bV\si ��cbX��cd\e`bfdb` ��bcofaoi ��ecYj\T_\efbV ��

G_\kao] ��UTaao] ��XVbd����AT��bf^dofb` ��Vb[XgiY ��dTecb_bZYao ��ga\^T_paoY ��bUnY^fo ����Xbefbcd\`YkTfY_pabef\ ��dYW\baT_pabWb��[aTkYa\s ����

cTdaTs ��4]abV ����VbeefTabV_YaaTs ��cb ��\efbd\kYe^\` ��\efbka\^T` ����aTefbsmTs ��dgee^Ts��UTas��cb �,ktdab`g ���4XdbVsaTs��\[UT �,edgU��UY[��

Xo`bibXT �5��\ ��scbae^\Y ��̂ gcY_\ ��hgdT^b ����6 ��fY`Tf\kYe^\i ��TgfYaf\kaoi ��cTdaoi ��̀bZab ��UgXYf��cb[aT^b`\fes ��e��\efbd\Y] ��̂ dTs ��Ug^VT_pab��

bmgf\V ��YY��aT��eVbY] ��̂ bZY ����>T^��cbefbsaaoY ��cbeYf\fY_\ ����fT^ ��\ ��fgd\efo ����̀bWgf ��cd\asfp ��gkTef\Y ��V��gV_Y^TfY_paoi ��UTaaoi ��jYdY`ba\si ��WXY��

cb`\`b ��cTdYa\s ����Wbefs` ��dTee^TZgf ��bU��\efbd\\ ��ETiT_\aT ��

DYefbdTa ��\ ��̂ ThY �,[bao ����6 ��ebefTVY��̂ b`c_Y^eT ��Yefp��bUe_gZ\VTa\Y ����aTc\f^\ ��\ ��YXT��V��bUmYefVYaab] ��UTaY����Efb\`befp ��\ ��̀Yar ��cbXbUdTao ��

fT^ ����kfbUo ��VeY��Uo_b ��Xbefgcab ��\ ��XTZY��eT`oY ��q^bab`aoY ��Wbef\ ��̀bW_\ ��Uo��kgVefVbVTfp ��eYUs��̂ b`hbdfab ����6agfd\ ��T^VTfYd`T_pab] ��kTef\ ��

^b`c_Y^eT ��fT^ZY ��Yefp��dYefbdTa �(̂ ThY ��e��TVfbde^b] ��̂ giaY] ����[XYep��beabVabY��Va\`Ta\Y ��bfXTab ��̀T^e\`T_pab`g ��dTel\dYa\r ��

Teebdf\`YafT ��\ ��VcYkTf_Ya\s` ��bf ��YXo����7bef\ ��̀bWgf ��cYdY^ge\fp ��\_\ ��cb_abjYaab ��cbYefp ��̀YZXg ��cdbjYXgdT`\ ����befTVTsep��Vagfd\ ��

^b`c_Y^eT ����U_rXT ��\ ��aTc\f^\ ��cbXTrfes ��cds`b ��V��[baTi ��bfXoiT ��aT��VYdiaY` ��qfTZY ����CdYXge`bfdYaT ��grfaTs ��UTdaTs��[baT ��X_s��bUmYa\s ��e��

fdTVsao` ��kTY` ��\ ��cdbi_TX\fY_pao`\ ��aTc\f^T`\ ��

6oeb^\] ��gdbVYap��eYdV\eT����6b ��VeYi��[baTi ��XYZgdsf ��bcofaoY ��UTam\^\ ��\ ��ecT�,ecYj\T_\efo ����ibdblb ��[aTrm\Y ��UTaagr ��̂ g_pfgdg ����7befs` ��

Xbefgcao ��\aX\V\XgT_paoY ��cTdYa\s ����̀TeeTZ\ ��\ ��XdgW\Y��ge_gW\��cb ��dTec\eTa\r ����CdbXg`TaaTs ��\ahdTefdg^fgdT ���4l^Thk\^\ ����XglYVoY ����

cb_bfYajT ����edYXefVT��gibXT �5��bUYecYk\VTYf ��̀T^e\`T_pao] ��̂ b`hbdf ��cbeYf\fY_Y] ��



BUmYY��bc\eTa\Y ��cYdVbWb��qfTZT
CYdVo] ��qfTZ ���.��jYafdT_pao] ��VibX ��\ ��sXdb��bUmYefVYaab] ��UTa\ ��

@Tdldgf ��Wbefs��bUmYefVYaab] ��UTa\ ����6ibX ���•��VYef\Ur_p ���•��dT[XYVT_^\ ���•��̀bYkaTs ��

�•��cTdaTs ���•��̂gcY_\ ���•��̂b`aTfT ��bfXoiT

@Tdldgf ��Wbefs��T^VTfYd`T_pabWb��UTaabWb��EC4��̂ b`c_Y^eT ����6ibX ���•��VYef\Ur_p ���•��

VibX ��V��T^VTfYd`T_pao] ��̂ b`c_Y^e ���•��_\hf ��X_s��cbXnY`T ��aT���­] ��qfTZ ��̂ ��

dT[XYVT_^T`



C_Ta\dbVbkaoY͂dYlYa\s͂cYdVbWb͂qfTZT



6Yef\Ur_p͂ͦ͂dYeYcla
CTdTXao]͂VibX͂\͂dYeYcla͂͘CbeYf\fY_Y]͂VefdYkTYf͂cdbefbdao]͂VYef\Ur_p͂e͂Voeb^\`\͂cbfb_^T`\͂\͂efb]^b]͂dYW\efdTj\\͂͘;XYep͂
dTecb_bZYa͂WTdXYdbU͂X_s͂VYdiaY]͂bXYZXo͂\͂[baT͂bZ\XTa\s͂e͂`sW^\`\͂^dYe_T`\͙͂WXY͂Wbef\͂`bWgf͂gXbUab͂dTecb_bZ\fpes͂cYdYX͂
cbeYmYa\Y`͂UTap͘

Q_YWTafao]͂\afYdpYd͂͘8\[T]a͂VibXab]͂[bao͂ebkYfTYf͂fdTX\j\baaoY͂`bf\Vo͂\͂ebVdY`Yaagr͂^_Tee\^g͚͂aTfgdT_pabY͂XYdYVb͙͂^T`Yap͂\͂
fYc_bY͂beVYmYa\Y͂eb[XTrf͂Tf`behYdg͂grfT͂͘@bag`YafT_paoY͂XY^bdTf\VaoY͂q_Y`Yafo͂XY_Trf͂cYdVo]͂V[W_sX͂aT͂^b`c_Y^e͂
VcYkTf_srm\`͙͂cbXkYd^\VTs͂efTfge͂UTaabWb͂^b`c_Y^eT͘

ATV\WTj\s͂\͂eYdV\e͂͘6͂hb]Y͂cdYXge`bfdYao͂\ahbd`Tj\baaoY͂efYaXo͂\͂g^T[TfY_\͙͂cb`bWTrm\Y͂ebd\Yaf\dbVTfpes͂cb͂[baT`͂
^b`c_Y^eT͂͘CYdebaT_͂dYeYcla͂VeYWXT͂WbfbV͂bfVYf\fp͂aT͂Vbcdbeo͙͂cdbVYef\͂\aefdg^fTZ͂cb͂cdTV\_T`͂\͂VoXTfp͂Wbefs`͂VeY͂aYbUibX\`bY͂
ͺUdTe_Yfoͪ^_rk\͂bf͂l^Thk\^bV͙͂cb_bfYajT͙͂fTcbk^\͂\͂f͘X͘ͻ͘

Cd\V_Y^TfY_pabefp͂X_s͂Wbefs͂͘6͂[baY͂dYeYcla͂`bZab͂cd\bUdYef\͂UTaaoY͂cd\aTX_YZabef\͂\͂egVYa\do͂ͺVYa\^\͙͂`Te_T͙͂iT_Tfoͻ͂V͂
aYUb_plb]͂_TV^Y͂cd\͂^b`c_Y^eY͂͘4db`Tfo͂XdYVYe\ao͂\͂fdTV͙͂YXVT͂g_bV\`oY͂V͂Vb[XgiY͙͂edT[g͂cbWdgZTrf͂cbeYf\fY_Y]͂V͂
dTee_TU_srmgr͂Tf`behYdg͂ecT͘



BUmYefVYaaTs͂UTas͂ͬ͂bUmYY͂bc\eTa\Y
Ebj\T_pao]͂jYafd͂͘>_Tee\kYe^Ts͂bUmYefVYaaTs͂UTas͂V͂_gkl\i͂fdTX\j\si͂͘Fb_p^b͂^TkYefVYaaoY͂`TfYd\T_o͙͂k\efoY͂^gcY_\͙͂cdbefbdaTs͂
cTdaTs͂e͂c_bfao`͂aTeomYaao`͂cTdb`͙͂bU\_\Y`͂eVYZYWb͂Vb[XgiT͂\͂^TkYefVYaab]͂qhhY^f\Vab]͂cYkpr͂͘GXbUaoY͂efTaj\\͂X_s͂
^bafdTefaoi͂cdbjYXgd͂\͂cbXWbfbV^\͂VYa\^bV͂͘@gZe^\YͦZYae^\Y͂Xa\͂͘KYefaTs͂^TkYefVYaaTs͂Tf`behYdT͂aTefbsmY]͂UTa\͙͂fdTX\j\baaoY͂
ejYaTd\\͘



DT[XYVT_paTs͂bUmYefVYaab]͂
UTa\

<aX\V\XgT_paoY͂l^Thk\^\͂e͂q_Y^fdbaao`\͂[T`^T`\͂X_s͂UY[bcTeabWb͂
idTaYa\s͂VYmY]͘

E^T`p\͂X_s͂cYdYbXYVTa\s͘

HYao͂X_s͂egl^\͂Vb_be͙͂[Yd^T_T͙͂fgT_YfaoY͂efb_\^\͘



@bYkaTs

8glYVoY͂\͂cb`oVbkaoY͂͘@bYkabY͂bfXY_Ya\Y͂bUmYefVYaab]͂UTa\͂beaTmYab͂
dsXb`͂XglYVoi͂^TU\a͂\͂cdbefbdao`\͂cb`oVbkao`\͂[baT`\͂͘7bef\͂`bWgf͂
beVYZ\fpes͂cdbi_TXao`͂XglY`͂\_\͂Vbecb_p[bVTfpes͂glTfb`͂ͺVbXbcTXao`͂
VYXdb`ͻ͂X_s͂dY[^bWb͂bU_\VTa\s͂͘>b`hbdfaoY͂XglYVoY͂bUYecYk\VTrf͂
aYbUibX\`o]͂W\W\Ya\kYe^\]͂qfTc͂cYdYX͂\͂cbe_Y͂cTdYa\s͘

>gcY_\͂X_s͂[T^T_\VTa\s͂͘6͂`bYkab]͂Yefp͂^gcY_pͪUTeeY]a͂˩˪`˪͂e͂
fY`cYdTfgdb]͂VbXo͂˩˰͂WdTXgebV͙͂^gcY_pͪUTeeY]a͂cb[Vb_sYf͂bi_TZXTfpes͂
^b`hbdfaYY͂\͂UY[bcTeaYY͂X_s͂eYdXYkabͪebegX\efb]͂e\efY`o͂͘
CdYXaT[aTkYaT͂X_s͂aTibZXYa\s͂Ub_YY͂cdbXb_Z\fY_pabY͂VdY`s͂͘FT^Ts͂
cdbjYXgdT͂cdY^dTeab͂ef\`g_\dgYf͂^dbVbbUdTmYa\Y͂\͂\``ga\fYf͂UY[͂d\e^T͂
cYdYWdg[^\͂͘FT^ZY͂bUgefdbYaT͂bfXY_paTs͂[baT͂dY[^\i͂^bafdTefaoi͂
cdbjYXgd͂ͫ͂˪͂^gcY_\͂cb͂˩͙˭`˫͂e͂ib_bXab]͂VbXb]͂ͺ˰ͪ˩˪͂WdTXgebVͻ͂͘
FdTX\j\baaoY͂Ubk^\ͪ^gcY_\͂aTcb_aYao͂_YXsab]͂VbXb]͙͂V͂^bfbdoY͂`bZab͂
b^gagfpes͂cbe_Y͂WbdskY]͂cTdab]͂X_s͂eUdbeT͂fY`cYdTfgdo͂\͂[T^T_\VTa\s͂͘

6Taao͂\͂e^dTUͪ`TeeTZ͂͘6͂`bYkab]͂cdYXge`bfdYao͂ecYj\T_paoY͂`YefT͂X_s͂
`o_paoi͂\͂e^dTUͪcdbjYXgd͂͘9efp͂`TeeTZaoY͂efb_o͙͂WXY͂UTam\^\͂cdbVbXsf͂
cYaao]͂`TeeTZ͂\_\͂dTef\dTa\Y͂`YXb`͂\͂eb_pr͂cb͂ZY_Ta\r͂WbefY]͘

5Y[bcTeabefp͂\͂W\W\YaT͂͘Cb_o͂V͂`bYkab]͂bfXY_Tao͂aYe^b_p[smY]͂c_\f^b]͙͂
cbefbsaab͂cbXXYdZ\VTYfes͂k\efbfT͂͘7bdskTs͂VbXT͂cbXTYfes͂UYecYdYUb]ab͙͂
fY`cYdTfgdT͂dYWg_\dgYfes͂͘AYe^b_p^b͂dT[͂V͂XYap͂cdbibX\f͂eTa\fTdaTs͂
bUdTUbf^T͂͘6͂[baY͂^gcY_Y]͂XYZgd\f͂UTam\^͙͂e_YXsm\]͂[T͂UY[bcTeabefpr͂
WbefY]͂cd\͂cbWdgZYa\\͂V͂ib_bXagr͂VbXg͘



CTdaTs͂bUmYefVYaaTs͂ͺdgee^Ts͂
UTasͻ

FdTX\j\baaTs͂dgee^Ts͂cTdaTs͂͘EYdXjY͂bUmYefVYaab]͂UTa\͂ͫ͂cdbefbdaTs͂
cTd\_^T͂e͂Z\Vo`͂ZTdb`͂͘CTdaTs͂V`YmTYf͂bXabVdY`Yaab͂[aTk\fY_pabY͂
k\e_b͂cTdsm\ies͙͂bUYecYk\VTs͂\`͂`sW^\]͂\͂Tdb`Tfao]͂cTd͂`bmab]͂cYk\͂e͂
aTeomYaao`͂\͂sd^\`͂cTdb`͂͘FY`cYdTfgdT͂\͂V_TZabefp͂dYWg_\dgrfes͂V͂
l\db^b`͂X\TcT[baY

>baefdg^j\s͂\͂`TfYd\T_o͂͘CTdaTs͂Vocb_aYaT͂\[͂aTfgdT_pabWb͂XYdYVT͚͂
efYao͂\͂cb_b^\͂ͺ_YZTa^\ͻ͂\[͂b_pi\͙͂^bfbdTs͂bU_TXTYf͂aTeomYaab]͂
W_gUb^b]͂XdYVYeab]͂efdg^fgdb]͂\͂VeY`\͂iTdT^fYd\ef\^T`\͂
bUYecYk\VTrm\`\͂aTXYZabefp͙͂efb]^befp͂^͂[TWds[aYa\s`͂\͂V\[gT_pagr͂
qefYf\^g͂͘CYkab]͂U_b^͂e͂[T^dofb]͂^T`Ya^b]͂fdTX\j\baab]͂^baefdg^j\\͂͘
BU_\jbV^T͂^\dc\kb`͂\_\͂\[dT[jT`\͂͘Cb[Vb_sYf͂\[UYWTfp͂cYdYWdYVT͂\_\͂
aYXbWdYVT͂cTdab]͂VaY͂[TV\e\`bef\͂bf͂dYZ\`T͂dTUbfo͂cYk\͂͘;T^_TXoVTrfes͂
Ub_VTa^\͂\[͂aYdZTVYrmY]͂efT_\͙͂XTrm\Y͂Voeb^gr͂fY`cYdTfgdg͂aTWdYVT͙͂
Xb_W\]͂edb^͂q^ec_gTfTj\\͙͂UY[bcTeabefp͂X_s͂[XbdbVps͂\͂`Y_^bX\ecYdeao]͂
Β_YW^\]Β͂cTd͂e͂iTdT^fYdao`͂i_bc^b`͂cd\͂cbXTkY͂V͂^T`Ya^g͘
JYdY`ba\\͂cTdYa\s͂͘6͂bUmYefVYaab]͂cTdab]͂cdbVbXsfes͂WdgccbVoY͂
cTdYa\s͂cb͂dTec\eTa\r͂ͫ͂cTd`Y]efYd͂`bZYf͂cdb]f\ep͂e͂VYa\^b`͂cb͂
cb_^T`͙͂[TXTVTs͂ZTd͙͂\_\͂gefdb\fp͂Tdb`Tf\kYe^bY͂lbgͪcTdYa\Y͂e͂
fdTVsao`\͂aTefbs`\͂͘FT^ZY͂Wbef\͂`bWgf͂cTd\fpes͂eT`befbsfY_pab͙͂
\ecb_p[gs͂^TkYefVYaaoY͂UYdt[bVoY͙͂XgUbVoY͂\͂c\ifbVoY͂VYa\^\͘

>b`hbdf͂\͂[XbdbVpY͂͘6͂cTdab]͂cdYXge`bfdYao͂dT[aoY͂gdbVa\͂cb_b^͂
ͺVoeb^\Y͂X_s͂_rU\fY_Y]͂cbWbdskYY͙͂\͂cba\ZY͂ͫ͂X_s͂`sW^bWb͂dYZ\`Tͻ͂͘
Ftc_o]͂cd\W_gltaao]͂eVYf͂\͂VYaf\_sj\s͂cb͂efTd\aao`͂^TabaT`͂ͺkYdY[͂
cd\bf^dofgr͂XVYdp͂\_\͂hdT`gWgͻ͂cbXXYdZ\VTrf͂^b`hbdfagr͂Tf`behYdg͂͘
CbeYmYa\Y͂fT^b]͂cTdab]͂ͫ͂\efbka\^͂UbXdbef\͂XgiT͂\͂b[XbdbV_Ya\s͂
bdWTa\[`T͘



>b`aTfT͂bfXoiT͂V͂
bUmYefVYaab]͂UTaY

BUm\]͂[T_͂bfXoiT͂͘Cbe_Y͂cTdab]͂cbeYf\fY_\͂bUmYefVYaab]͂UTa\͂cbcTXTrf͂
V͂grfagr͂^b`aTfg͂bfXoiT͂͘Qfb͂cdbefbdao]͂[T_͂e͂X\VTaT`\͂\͂XYdYVsaao`\͂
_TV^T`\͙͂dTeek\fTaao]͂aT͂bXabVdY`YaabY͂dT[`YmYa\Y͂VeYi͂bfXoiTrm\i͂͘
FT^b]͂[T_͂V͂sV_sYfes͂jYafdb`͂bUmYa\s͂WbefY]͂͘ATl͂[T_͂bhbd`_Ya͂V͂ftc_oi͂
fbaTi͙͂dTecb_TWTs͂^͂dTee_TU_Ya\r͂\͂UYeYXT`͘

4gfYaf\kaTs͂Tf`behYdT͂͘<afYdpYd͂Vocb_aYa͂e͂q_Y`YafT`\͂fdTX\j\baabWb͂
dgee^bWb͂ef\_s͚͂dY[aoY͂XYdYVsaaoY͂XYfT_\͙͂\[bUdTZYa\s͂\efbd\kYe^\i͂
UTaaoi͂erZYfbV͂͘Cd\͂qfb`͂V͂bfXY_^Y͂\ecb_p[bVTao͂aTfgdT_paoY͂`TfYd\T_o͂
ͫ͂XYdYVb͂_\efVYaaoi͂cbdbX͙͂^YdT`\kYe^Ts͂c_\f^T͂ͫ͂kfbUo͂cbXkYd^agfp͂
q^b_bW\kabefp͂\͂cdYY`efVYaabefp͂UTaaoi͂fdTX\j\]͘

;baT͂kTYc\f\s͂͘6͂^b`aTfY͂bfXoiT͂cdYXge`bfdYao͂efb_\^\͂X_s͂
fdTX\j\baabWb͂kTs͂\͂gWbmYa\]͂͘GXbUaoY͂efb_o͙͂kfbUo͂Wbef\͂`bW_\͂gefdb\fp͂
_YW^\]͂cYdY^ge͂\͂Voc\fp͂kT]͂e͂`YXb`͂\_\͂bi_TZXTrm\Y͂aTc\f^\͂`YZXg͂
[TibXT`\͂V͂cTdagr͂͘6͂[T_Y͂bfXoiT͂\`YYfes͂aYUb_plb]͂UghYfͪUTd͙͂WXY͂`bZab͂
[T^T[Tfp͂YXg͘



EYdV\eaoY͂cb`YmYa\s
4X`\a\efdTj\sͦeYdV\e͂͘EfTaXTdfaoY͂cb`YmYa\s͂X_s͂TX`\a\efdTj\\͂\͂
cYdebaT_T͂^b`c_Y^eT͂͘Bh\eaTs͂kTefpͦe^_TXoͦdT[XYVT_^\͂\͂XglYVoY͂
cYdebaT_TͦdT[`YmYa\Y͂aTebeaoi͂\͂h\_pfdgrm\i͂efTaj\]͂X_s͂VYdia\i͂
^gcY_Y]

CTd\^`TiYde^TsͦeT_ba͂^dTebfo͂͘GXbUabY͂ef\_pabY͂cb`YmYa\Y͂aT͂˪͂`YefT͂
X_s͂gibXT͂[T͂Vb_beT`\͙͂^be`Yfb_bW\kYe^\`\͂cdbjYXgdT`\͘



BUmYY͂bc\eTa\Y͂VfbdbWb͂qfTZT
BeabVab]͂qfTZ͂T^VTfYd`T_pabWb͂UTaabWb͂EC4͂^b`c_Y^eT͚͂T^VT[baT͙͂U_b^͂
cTdaoi͙͂XYfe^Ts͂[baT͙͂b[XbdbV\fY_paoY͂\͂dY^dYTj\baaoY͂^gcY_\͙͂`TeeTZ͙͂
h_bTf\aW͙͂eghT͂e͂iT``T`b`͘

@Tdldgf͂Wbefs͚͂ecge^͂e͂˫Wb͂qfTZT͂Ϥ͂T^VT[baT͂Ϥ͂[baT͂\aX\V\XgT_paoi͂\͂`b^doi͂
cdbjYXgd͂ͺeghTͻ͂Ϥ͂cTdaoY͂Ϥ͂g_\jT͂ͺUTaao]͂XVbdͻ͂Ϥ͂Vb[VdTmYa\Y͂V͂bUdTfab`͂
cbdsX^Y



C_Ta\dbVbkaoY͂dYlYa\s͂VfbdbWb͂qfTZT



4^VT[baT

FYc_Ts͂^gcY_pͪUTeeY]a͂˩˪`˪͂͘JYafdT_pao]͂q_Y`Yaf͂T^VT[bao͂ͫ͂^gcY_pͪ
UTeeY]a͂e͂ftc_b]͂cdb[dTkab]͂VbXb]͙͂cbXibXsm\]͂X_s͂aTe_TZXYa\s͂͘
FY`cYdTfgdT͂VbXo͂cbXXYdZ\VTYfes͂aT͂^b`hbdfab`͂gdbVaY͂ϓ˫˪͂ΟE͙͂kfb͂
bcf\`T_pab͂X_s͂dTee_TU_Ya\s͂`olj͂͘@bZab͂cbeYmTfp͂e͂XYfp`\͘

>gcY_\͂Β>aY]cTΒ͂͘B[XbdbV\fY_pao]͂^Te^TX͂\[͂fdYi͂^gcY_Y]͙͂^TZXTs͂cb͂˪`˫͂
VbXo͂͘ˮ͙͂˩˪͂\͂˩˰͂WdTXgebV͂͘CYdYibX͂V͂^gcY_pͪUTeeY]a͂˩˪`˪͂͘Cd\͂cdbibZXYa\\͂
bf͂a\[^\i͂^͂Voeb^\`͂fY`cYdTfgdT`͂dTee_TU_sYf͂\͂ea\`TYf͂aTcdsZYa\Y͂͘Cd\͂
cd\ibZXYa\\͂V͂bUdTfab`͂cbdsX^Y͂T^f\V\[\dgYf͂\͂cd\XTYf͂fbage͂͘SV_srfes͂
b[XbdbV\fY_pab]͂hga^j\Y]͂e͂q_Y`YafT`\͂dT[V_YkYa\s͘

Cdbi_TXaTs͂^gcY_pͪUTeeY]a͂˩˪`˪͂͘ATibX\fes͂`YZXg͂cb`YmYa\s`\͂cTdaoi͂͘
FY`cYdTfgdT͂VbXo͂cbXXYdZ\VTYfes͂aT͂^b`hbdfab`͂X_s͂bi_TZXYa\s͂cbe_Y͂
cTdYa\s͂gdbVaY͂ϓ˩˰͂ΟE͙͂sV_sYfes͂\[r`\a^b]͂T^VTfYd`T_pabWb͂
cdbefdTaefVT͘
7\Xdb`TeeTZaoY͂XZT^g[\͂͘8_s͂dY_T^eTj\\͂cdYXge`bfdYab͂aYe^b_p^b͂
XZT^g[\͂e͂W\Xdb`TeeTZY`͂͘>dgW_oY͂VTaaoͪXZT^g[\͂beaTmYao͂`bmao`\͂
efdgs`\͙͂`Tee\dgrm\`\͂fY_b͂cbX͂VbXb]͂͘>bafdTef͂cg[odsmY]es͂ftc_b]͂
VbXo͂cbe_Y͂cTdab]͂bf_\kab͂ea\`TYf͂aTcdsZYa\Y
>b`hbdf͂\͂eYdV\e͂͘6b͂VeY]͂T^VT[baY͂ͫ͂Taf\e^b_p[smYY͂cb^dof\Y͙͂dsXb`͂
XYZgd\f͂cYdebaT_͂͘<`Yrfes͂XglYVoY͂g͂T^VT[bao͂X_s͂cd\asf\s͂XglT͂Xb͂\͂
cbe_Y͂^gcTa\s͂͘4^VT[baT͂bUbdgXbVTaT͂ebVdY`Yaao`\͂e\efY`T`\͂
h\_pfdTj\\͂\͂dYWg_sdab͂bk\mTYfes͙͂VbXT͂^d\efT_pab͂k\efTs͂\͂UY[bcTeaTs͂͘
6eY͂cbVYdiabef\͂cdYXaT[aTkYao͂X_s͂cbXXYdZTa\s͂Voeb^bWb͂gdbVas͂
W\W\Yao͂\͂dYWg_sdab͂cdbibXsf͂eTa\fTdagr͂bUdTUbf^g͂V͂fYkYa\Y͂Xas͘



5_b^͂eTga͂\͂cTdaoi
5b_plTs͂dgee^Ts͂cTdaTs͂͘6`Yef\fY_paTs͂`abWbgdbVaYVTs͂dgee^Ts͂cTdaTs͂͘
BfXY_^T͂b_pib]͂\͂^YXdb`͂͘AYe^b_p^b͂gdbVaY]͂cb_^bV͂cb[Vb_srf͂cbXbUdTfp͂
aT\Ub_YY͂^b`hbdfagr͂fY`cYdTfgdg͂X_s͂^TZXbWb͂cbeYf\fY_s͂^b`c_Y^eT͂͘
5b_plTs͂qhhY^f\VaTs͂cYkp͂XTYf͂`Y_^bX\ecYdeao]͂sd^\]͂V^geao]͂cTd͂͘
@abWbfbaaTs͂[T^_TX^T͂\͂[T^dofTs͂^T`Ya^T͂cb[Vb_srf͂XYdZTfp͂
cTdb\[V_YkYa\Y͂aT͂fY`cYdTfgdY͂VolY͂˭˨˨ͪˮ˨˨͂WdTXgebV͂VYep͂XYap͙͂VaY͂
[TV\e\`bef\͂bf͂\afYae\Vabef\͂\ecb_p[bVTa\s͂͘9ZYkTeab͂cdbVbXsfes͂
ecYj\T_paoY͂jYdY`ba\\͂X_s͂WbefY]͘

FdTVsaTs͂eTgaT͂͘BebUo]͂V\X͂cTdab]͂ͫ͂fdTVsaTs͂ͺh\fbͪeTgaTͻ͙͂WXY͂V͂cTd͂
aTeomTrfes͂q^efdT^fo͂jY_YUaoi͂fdTV͂͘FY`cYdTfgdT͂bf͂g`YdYaab]͂ͺϓˮ˨͂ΟEͻ͙͂
Xb͂Voeb^b]͂ͺϓ˩˨˨͂ΟEͻ͂V͂[TV\e\`bef\͂bf͂fbWb͂^T^Ts͂fdTVT͂\ecb_p[gYfes͂\͂bf͂
dYZ\`T͂V_TZabef\͂͘FdTVsaoY͂Tdb`Tfo͂dTe^doVTrfes͂`T^e\`T_pab͂͘>TZXo]͂
XYap͂cbeVsmYa͂abVb`g͂Tdb`Tfg͂͘7bef\͂XolTf͂cTdT`\͂`sfo͙͂qV^T_\cfT͙͂iVb\͂
\͂XdgW\i͂jY_YUaoi͂fdTV͂\͂dTefYa\]͙͂kfb͂ecbebUefVgYf͂dY_T^eTj\\͂\͂
b[XbdbV_Ya\r͂XoiTfY_paoi͂cgfY]͘



EghT͂e͂iT``T`b`
EbVYdlYaab͂hTafTef\kYe^bY͂bUbebU_YaabY͂cb`YmYa\Y͙͂^bfbdbY͂
VoXY_sYfes͂eT`befbsfY_pao`͂TgfYaf\kao`͂hga^j\baT_b`͂͘BebUYaab͂
cd\XYfes͂cb͂V^geg͂ZYae^b]͂kTef\͂cbeYf\fY_Y]͂\͂XYfs`͂͘Ħė ͪ`Yar͂ͫ͂
bUtdfoVTa\s͂ͺVbXbdbe_YVbY͙͂Wds[YVbYͻ͙͂e^dTUo͂\͂c\_\aW\͙͂gibX͂[T͂_\jb`͂͘
BUmTs͂fY`cYdTfgdT͂cbXXYdZ\VTYfes͂b^b_b͂˫˫ΟE͂Vb͂VeYi͂VaYla\i͂
cb`YmYa\si͂͘5b_plbY͂^b_\kYefVb͂cbXbWdYVTY`oi͂_TVb^͂cb[Vb_srf͂
eT`befbsfY_pab͂UY[͂ecYl^\͙͂^TkYefVYaab͂\͂TUeb_rfab͂^b`hbdfab͂cdbWdYfp͂
fY_b͙͂^bZg͙͂`oljo͂\͂egefTVo͂\͂`sW^b͂cYdY]f\͂^͂cdbjYXgdT`͂^T^͂
eT`befbsfY_pab͙͂fT^͂\͂e͂`TefYdb`͂͘Cb`YmYa\s͂X_s͂\aX\V\XgT_pabWb͂
cTdYa\s͂\͂`b^doi͂cdbjYXgd͂͘>b`aTfT͂X_s͂e^dTU\dbVTa\s͂\͂gibXT͂͘6eY͂bkYap͂
UYdYZab͂͘;T_͂e͂kTY`͂X_s͂c_TVabWb͂Vb[VdTmYa\s͂\͂bUmYa\s͂͘>bafdTefabY͂
cb`YmYa\Y͂\͂XglYVoY͂͘FdTX\j\baao]͂iT``T`͂\͂cdbjYXgdao]͂iT``T`͂ͫ͂
cdbefbdao]͂e͂V_TZabefpr͂U_\[^b]͂^͂˩˨˨Ϡ͂\͂fY`cYdTfgdb]͂ϓˬ˭ͪ˭˭͂ΟE͂͘6eY͂
Vocb_aYab͂ecYj\T_pab]͂lfg^Tfgdab]͂`T[Ta^b]͂͘C_TVaoY͂_\a\\͂\͂
bfegfefV\Y͂gW_bV͂\͂^bafdTefT͂Xbcb_a\fY_pab͂ce\ib_bW\kYe^\͂dT[WdgZTYf͂\͂
XTd\f͂bmgmYa\Y͂grfT͂\͂UY[bcTeabef\͂͘FdTX\j\baao]͂iT``T`͂e͂`sW^\`͂
cTdb`͂XTtf͂mTXsmYY͂cdbWdYVTa\Y͂\͂\XYT_pab͂cbXibX\f͂X_s͂Tdb`Tf\kYe^\i͂
\͂`o_paoi͂cdbjYXgd͂͘<XYT_pabY͂`Yefb͂kfbUo͂cdbVYef\͂fT`͂VdY`s͂\_\͂
cbXWbfbV\fes͂^͂XdgW\`͂cdbjYXgdT`͂ͺ`TeeTZ͙͂cTdYa\Yͻ͙͂bebUYaab͂Ye_\͂Yefp͂
e_bZabef\͂e͂dTee_TU_Ya\Y`͂\_\͂Yefp͂aYegmYefVYaaoY͂bWdTa\kYa\s͂bcbdabͪ
XV\WTfY_pabWb͂TccTdTfT͂\_\͂egefTVbV͂͘FT^ZY͂cbXb]XYf͂X_s͂UoefdbWb͂
VbeefTabV_Ya\s͂cbe_Y͂\afYae\Vab]͂h\[\kYe^b]͂aTWdg[^\͂\͂X_s͂fYi͙͂^b`g͂
cdbf\Vbcb^T[Tao͂dY[^\Y͂cYdYcTXo͂fY`cYdTfgdo͂\͂e\_pao]͂aTWdYV͂
ͺaTcd\`Yd͂V͂fdTX\j\baaoi͂dgee^\i͂cTdaoiͻ



8Yfe^Ts͂[baT
<WdbVTs͂^b`aTfT͂͘Cb`\`b͂VbXaoi͂dT[V_YkYa\]͙͂bUbdgXbVTaT͂egiTs͂\WdbVTs͂
[baT͚͂`sW^\]͂^bVd\^͙͂\Wdgl^\͙͂dTe^dTe^\͙͂^baefdg^fbdo͂͘8Yf\͂`bWgf͂
bfV_Ykpes͂bf͂VbXo͂\͂cb\WdTfp͂V͂grfab`͂cb`YmYa\\͂cbX͂aTU_rXYa\Y`͂
Vbec\fTfY_s͂͘6͂\WdbVb]͂[baY͂Yefp͂XTZY͂T^VTd\g`͂e͂doU^T`\͙͂kfbUo͂`T_ol\͂
`bW_\͂ecb^b]ab͂aTU_rXTfp͂[T͂cbXVbXao`͂`\db`͂\͂bfXoiTfp͂`YZXg͂\WdT`\͘

GXbUefVT͂X_s͂dbX\fY_Y]͂͘8_s͂^b`hbdfabWb͂eY`Y]abWb͂bfXoiT͂XYfe^Ts͂[baT͂
aTibX\fes͂dsXb`͂e͂beabVao`\͂cb`YmYa\s`\͂T^VTfYd`T_pabWb͂UTaabWb͂EC4͂
^b`c_Y^eT͂͘;XYep͂Yefp͂V\XYaTU_rXYa\Y͂\͂cbefbsaab͂aTibX\fes͂cYdebaT_͂͘
6[dbe_oY͂bjYasf͂cdbXg`Taabefp͚͂`bZab͂ecb^b]ab͂aTe_TZXTfpes͂UTaY]͙͂
cb^T͂XYf\͂[Tasfo͂\WdT`\͂cbX͂cd\e`bfdb`͘
5Y[bcTeabefp͂cdYVolY͂VeYWb͂͘Cb^dof\Y͂cb_T͂V͂XYfe^b]͂[baY͂
cdbf\Vbe^b_p[smYY͂\͂`sW^bY͂͘;T͂XYfp`\͂aTU_rXTrf͂^VT_\h\j\dbVTaaoY͂
ebfdgXa\^\͂͘FT^\`͂bUdT[b`͙͂XYf\lY^͂ZXgf͂fYc_b͙͂dY_T^e͂\͂`bdY͂
VcYkTf_Ya\]͂V͂cb_abefpr͂UY[bcTeab]͂bUefTabV^Y͘



H_bTf\aW

>Tceg_T͂aYVYeb`bef\͂͘6͂ɮɟƄͪ[baY͂^b`c_Y^eT͂\`YYfes͂bfXY_paTs͂^b`aTfT͂X_s͂
h_bTf\aWT͂ͫ͂ebVdY`YaabWb͂`YfbXT͂W_gUb^bWb͂dTee_TU_Ya\s͂͘6͂ecYj\T_pab]͂
h_bTfͪ^Tceg_Y͙͂aTcb_aYaab]͂ftc_b]͂VbXb]͂e͂Voeb^\`͂ebXYdZTa\Y`͂
TaW_\]e^b]͂eb_\͙͂kY_bVY^͂_YZ\f͂UY[͂ge\_\]͙͂\ecofoVTs͂bmgmYa\Y͂cb_ab]͂
aYVYeb`bef\͂͘6bXT͂cbXbWdYfT͂Xb͂fY`cYdTfgdo͂fY_T͙͂kfb͂eb[XTYf͂qhhY^f͂
dTefVbdYa\s͂WdTa\j͂fY_T͘

7_gUb^\]͂dY_T^e͂͘6b͂VdY`s͂eYTaeT͂h_bTf\aWT͂VeY͂VaYla\Y͂dT[XdTZ\fY_\͂
eVYXYao͂^͂`\a\`g`g͚͂^Tceg_T͂[T^doVTYfes͙͂Vagfd\͂cb_g`dT^͂\͂f\l\aT͙͂
`bZab͂V^_rk\fp͂`sW^gr͂cbXeVYf^g͂\_\͂dTee_TU_srmgr͂`g[o^g͂cb͂
ZY_Ta\r͂͘KYdY[͂˭ͫ˩˨͂`\agf͂V͂fT^b]͂edYXY͂Wbefs͂cb^\XTYf͂efdYee͙͂aTefgcTYf͂
ebefbsa\Y͂TUeb_rfabWb͂cb^bs͙͂U_\[^bY͂^͂`YX\fTf\Vab`g͂fdTaeg͘
Cb_p[T͂X_s͂[XbdbVps͂͘H_bTf\aW͂ea\`TYf͂`olYkabY͂aTcdsZYa\Y͙͂egefTVo͂\͂
cb[Vbabka\^͂bfXoiTrf͂UY[͂WdTV\fTj\\͂͘Eb_sab]͂dTefVbd͂U_TWbfVbdab͂
V_\sYf͂aT͂^bZg͙͂g_gklTs͂Yt͂ebefbsa\Y͂͘Cbe_Y͂eYTaeT͂Wbef\͂bf`YkTrf͂cd\_\V͂
e\_͙͂seabefp͂g`T͂\͂[aTk\fY_pabY͂ea\ZYa\Y͂gdbVas͂fdYVbW\͂͘AY͂[ds͂W_TVao]͂
qhhY^f͂h_bTf\aWT͂ͫ͂W_gUbkT]lYY͂dTee_TU_Ya\Y͂fY_T͂\͂Xgl\͘

<aX\V\XgT_pao]͂cbXibX͂͘>Tceg_T͂dTeek\fTaT͂aT͂bXabWb͂kY_bVY^T͙͂
bUYecYk\VTs͂cb_agr͂cd\VTfabefp͂͘CYdYX͂cdbjYXgdb]͂Wbefp͂cd\a\`TYf͂Xgl͙͂
aTXYVTYf͂UYdgl\͂͘EbfdgXa\^͂Ħė ͂dTee^T[oVTYf͂bU͂qfTcTi͂eYTaeT͂\͂fYia\^Ti͂
XoiTa\s͂X_s͂_gklYWb͂dY[g_pfTfT͂͘Cb͂[TVYdlYa\\͂h_bTfͪeYee\\͂cdYX_bZYao͂
fdTVsab]͂kT]͂\͂VdY`s͂V͂[baY͂bfXoiT͙͂kfbUo͂`sW^b͂Vo]f\͂\[͂ebefbsa\s͂
dTee_TU_Yaabef\͘
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