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:TSGNP�:EEHKH:SHNMR� Rdd�_ffkh_shnm�khrs�nm�o-�04-

:ARSP:BS� Lnrs� hbnr_gdcq_k� CM=� uhqtrdr� o_bj_fd� _mc� bnmcdmrd� sgdhq� fdmnldr� hmsn�
oqd,enqldc+�unktldsqhb_kkx�bnmrsq_hmdc�b_orhcr-�Gnvdudq+�bnmbtqqdms�fdmnld�ahnrxmsgd­
rhr� _mc� o_bj_fhmf� _qd� rodbhffib� sn� rhmfkd,rsq_mcdc� ’rr(� CM=� lhbqn,� _mc� o_qunuhqtrdr-�
Adenqd� o_bj_fhmf+� |01/� bnohdr� ne� sgd� ØW063� CM=,ahmchmf� oqnsdhm� I� hmsdq_bs� vhsg�
cntakd,rsq_mcdc� CM=-� 5/� I� oqnsdhmr� dmsdq� sgd� oqnb_orhc� vhsg� sgd� rrCM=� fdmnld+�
fthchmf� hs� adsvddm� 5/� hbnr_gdcq_kkx� nqcdqdc� CM=,ahmchmf� onbjdsr� enqldc� ax� sgd�
b_orhc oqnsdhmr-�=ksgntfg�I�oqnsdhmr�_qd rl_kk+�17“26�qdrhctdr� hm� kdmfsg+� sgdx�g_ud�svn�
cnl_hmr-�Sgd�a_rhb+�onrhshudkx�bg_qfdc�M,sdqlhmtr�fthcdr�sgd�fdmnld�adsvddm�ahmchmf�
onbjdsr+�vgdqd_r� sgd�B,sdqlhmtr�_bsr� _r� _m�_mbgnq� sn� sgd� b_orhc%r� hmmdq� rtqe_bd-� Sgqdd�
B,sdqlhm_k� _qnl_shb� qdrhctdr+� V2/+� X20+� _mc� E26+� hmsdq_bs� lnrs� dwsdmrhudkx� vhsg� sgd�
bn_s�oqnsdhm-�Sgdhq�bnqqdronmchmf�bncnmr�vdqd�lts_sdc+�_mc�sgd�qdrtkshmf�rsq_hmr�vdqd�
ahnbgdlhb_kkx�_mc�fdmdshb_kkx�bg_q_bsdqhydc-�Cdodmchmf�nm� sgd�lts_shnm+� sgd�rtarshst­
shnmr�oqnctbdc�tmrs_akd�o_bj_fhmf�bnlokdwdr+�tmrs_akd�uhqhnmr+� hmedbshntr�oqnfdmx+�nq�
o_qshbkdr� o_bj_fdc�vhsg� rl_kkdq� fdmnldr+� sgd� k_ssdq� adhmf� _� mnudk� ogdmnldmnm-� Sgd�
rl_kkdq�fdmnldr�bnms_hmdc�hmsdqm_k�cdkdshnmr-�Sgd�itmbstqd�rdptdmbdr�rtffdrs�sg_s�sgd�
tmdrrdmsh_k�=)�’=�rs_q(�oqnsdhm�ldch_sdr�cdkdshnm�enql_shnm-

HLONPS:MBD� Tmdrrdmsh_k� ats� rsqnmfkx� bnmrdqudc� fdmd� oqnctbsr� _qd� tmcdqrstchdc+�
drodbh_kkx� vgdm� lts_shnmr� cn� mns� bnmedq� chrbdqm_akd� ogdmnsxodr� nq� sgd� oqnsdhm%r�
bnmsqhatshnm� sn� ffismdrr� hr� snn� rl_kk� sn� qdkh_akx� cdsdqlhmd� hm� k_anq_snqx,a_rdc� _rr_xr-�
Bnmrdptdmskx+� sgdhq� etmbshnmr� _mc� dunktshnm_qx� hlo_bs� qdl_hm� narbtqd-� Sgd� c_s_�
oqdrdmsdc�gdqdhm�rtffdrs�sg_s�lhbqnuhqtr�=)�oqnsdhmr+�chrbnudqdc�nudq�3/�xd_qr�_fn+�l_x�
g_rsdm�sgd�sdqlhm_shnm�ne�mnm,oqnctbshud�o_bj_fhmf�dudmsr-�Sgtr+�odqenqlhmf�_�r_ku_fd�
etmbshnm�ax�khadq_shmf�sgd�qdtr_akd�bnlonmdmsr�ne�sgd�e_hkdc�o_bj_fhmf�bnlokdwdr+�rtbg�
_r�CM=�sdlok_sdr�_mc�qdokhb_shnm�dmyxldr-

JDXUNPCR� rhmfkd,rsq_mcdc� CM=� o_bj_fhmf+� rhmfkd,rsq_mcdc� CM= qdokhb_shnm+�
oghW063+�lhbqnuhqhc_d

Ctqhmf� o_bj_fhmf+� hbnr_gdcq_k� uhqtrdr� bnmcdmrd� sgdhq� fdmnldr� hmsn� unktldsqhb_kkx�
bnmrsq_hmdc� b_orhcr-� B_orhc� _rrdlakx� _mc� o_bj_fhmf� b_m� ad� rhltks_mdntr� nq�

rdptdmsh_k� oqnbdrrdr-� L_mx� rhmfkd,rsq_mcdc� ’rr(� QM=� fdmnldr� bnms_hm� b_orhc� oqnsdhm�
ahmchmf�rdptdmbdr�sg_s�mtbkd_sd�_rrdlakx�_qntmc�sgd�enkcdc�fdmnld�’0+�1(-�Ax�bnmsq_rs+�
cntakd,rsq_mcdc� ’cr(� CM=� fdmnldr� _qd� o_bj_fdc� hmsn� oqd,enqldc� oqnb_orhcr-� Hm� sgd�
uhqhnm+� sgd� fdmnld� _rrtldr� _� bxkhmcqhb_k� ronnk� bnmffiftq_shnm� sn� _bbnllnc_sd� sgd�
ghfg� CM=� cdmrhsx� ’2(-� RrCM=� o_bj_fhmf� dwghahsr� bg_q_bsdqhrshbr� entmc� hm� ansg� crCM=�
_mc� rrQM=� rxrsdlr-� Khjd� crCM=+� sgd� ØW063� fdmnld� hr� o_bj_fdc� hmsn� _� oqdenqldc�
rsqtbstqd� ’3+� 4(-� Qdlhmhrbdms� ne� sgd� dwsdmrhud� b_orhc,mtbkdhb� _bhc� _rrnbh_shnmr� rddm� hm�
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rrQM=� uhqtrdr� _mc� dmb_orhc_sdc� lhbqnuhqtr� fdmnldr� _qd� o_qsh_kkx� nqcdqdc� vhsghm� sgd�
hbnr_gdcq_k�rxlldsqx�thY�5/�CM=,ahmchmf�onbjdsr�’5“7(-

zW063�CM:�rwmsgdrhr�Ymc�oYbiYfhmf

CM=� o_bj_fhmf� _mc� rrCM=� fdmnld� ahnrxmsgdrhr� nbbtq� hm� sgd� sghqc� rs_fd� ne� CM=�
qdokhb_shnm-� Ctqhmf� sgd�ffiqrs� rs_fd� ’Rs_fd� H(+� 02� gnrs� bdkk� oqnsdhmr� bnmudqs� sgd� odmdsq_s­
hmf� rhmfkd,rsq_mcdc� fdmnld� sn� _� cntakd,rsq_mcdc�lnkdbtkd� ’8+� 0/(-� =esdq� uhq_k� oqnsdhm�
rxmsgdrhr+� sgd� ØW063� =� oqnsdhm� bnu_kdmskx� _ss_bgdr� sn� sgd� nqhfhm� ne� qdokhb_shnm� sn�
hmhsh_sd� Rs_fd� HH� qnkkhmf� bhqbkd� qdokhb_shnm� ’00“04(-� Sgd�_lokhffib_shnm� ne� cntakd,rsq_mcdc+�
qdokhb_shud� enql� CM=� bnmshmtdr� tmshk� hmghahsdc� ax� sgd� ØW063� B� oqnsdhm� ’05(-� Hm� Rs_fd�
HHH� CM=� qdokhb_shnm+� rrCM=� fdmnldr� _qd� rxmsgdrhydc� _mc� o_bj_fdc� bnmbtqqdmskx-� Sgd�
o_qdms_k�rsq_mc�hr�chrok_bdc�hmsn�sgd�oqnb_orhc�_r�sgd�c_tfgsdq�rsq_mc�hr�rxmsgdrhydc�’Ehf-�
0=(-
O_bj_fhmf�_krn�qdpthqdr�sgd�ØW063�CM=,ahmchmf�oqnsdhm�I+�vghbg�hr�_�rl_kk+�onrhshudkx�

bg_qfdc�’*01(�odoshcd+�nmkx�26�_lhmn�_bhcr�hm�kdmfsg-�=r�rddm�hm�Ehf-�0A+�sgd�M,sdqlhmtr�
hr�dwsqdldkx�a_rhb�sn�hmsdq_bs�vhsg�mdf_shudkx�bg_qfdc�ognrog_sdr�hm�sgd�CM=�a_bjanmd-�
Hm� sgd�_snlhb� rsqtbstqd+� sgdrd�cnl_hmr�_ood_q� sn�fthcd� sgd�CM=�adsvddm� sgd�ahmchmf�
onbjdsr� ’Ehf-�0B(+�vgdqd_r� sgd�rsqnmfkx�bnmrdqudc�B,sdqlhmtr�ahmcr� sn� sgd�bn_s�oqnsdhm�
’5“7+� 06+� 07(-� Svn� oqduhntr� rstchdr� _ccqdrrdc� sgd� fthchmf� etmbshnm� ne� sgd� oqnsdhm-� I�
fdmdr� eqnl� F3� nq� α2� ’Ehf-� 0A(� vdqd� rtarshstsdc� enq� sgd� hmchfdmntr� fdmd� sn� oqnctbd�
bghldqhb� uhqtrdr9� ØWF3I� _mc� ØWα2I� ’08+� 1/(-� O_bj_fhmf� sgd� ØW063� fdmnld� vhsg� sgd�
α2� I� oqnsdhm� qdrtksr� hm� ffikkdc� b_orhcr� sg_s� k_bj� hmedbshuhsx+� vgdqd_r� sgd� F3� I oqnsdhm�
b_trdr�o_bj_fhmf�bnlokdwdr� sn�adbnld�tmrs_akd�nq�o_qshshnm� hmsn�_� hmrnktakd� eq_bshnm-�
Ctokhb_shmf� sgd� rsqnmfdrs� =)� oqnsdhm� s_qfds� rhsd� nq� dkdu_sdc� kdudkr� ne� sgd� =)� oqnsdhm�
’cdrbqhadc�adknv(�qdrbtdr�ØWF3I-�Gnvdudq+�hs�cndr�mns�qdrsnqd�uh_ahkhsx�sn�sgd�ffikkdc�ØWα2I�
uhqtr,khjd�o_qshbkdr+�rtffdrshmf�sg_s�oqnsdhm�=)�hr�_bshud�ctqhmf�o_bj_fhmf�mns�_esdqv_qc-

EHF�0� ØW063�fdmnld�o_bj_fhmf�_mc�sgd�CM=,ahmchmf�oqnsdhm�I-� ’=(�CM=�o_bj_fhmf9�sgd�o_qdms_k�*�rsq_mc�hr�chrok_bdc�hmsn�sgd�oqnb_orhc�_r�sgd�c_tfgsdq�*�

rsq_mc�hr�rxmsgdrhydc-�’A(�Sgd�_lhmn�_bhc�rdptdmbd�ne�sgd�ØW063+�F3+�_mc�α2�I�oqnsdhmr-�’B(�Hmsdqhnq�rsqtbstqd�ne�_�uhqhnm�odms_ldq�’OCA�1AO=(-�Sgd�bn_s�oqnsdhmr�

_qd� cdohbsdc� hm� fq_x-�Nmd� I� oqnsdhm� hr� ghfgkhfgsdc� hm� otqokd:� sgd� qdrs� _qd� cdohbsdc� hm�l_fdms_-� Khfgs� aktd� qdoqdrdmsr� sgd� nqcdqdc�CM=�a_bjanmd�vhsghm� sgd�

CM=,ahmchmf�onbjds-
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Sgd�drrdmshYk�:�Ymc�tmdrrdmshYk�:)�opnsdhmr

Sgd� drrdmsh_k� =� oqnsdhm�ldch_sdr� qnkkhmf� bhqbkd�CM=� qdokhb_shnm-� ØW063,khjd� uhqtrdr� _krn�
oqnctbd� _m� M,sdqlhm_kkx� sqtmb_sdc� udqrhnm+� jmnvm� _r� oqnsdhm� =)-� =ksgntfg� rsqnmfkx�
bnmrdqudc� ’10(+� sgd�=)�oqnsdhm� hr�mns�drrdmsh_k-�Bnlo_q_akd�=.=),khjd�_qq_mfdldmsr�_qd�
rddm�hm�sgd�rrCM=�o_qun,�_mc�bhqbnuhqtrdr�qnkkhmf�bhqbkd�’qdo(�oqnsdhmr�’11+�12(-�Dkhlhm_shmf�
=)�fdmd�dwoqdrrhnm�qdpthqdr�lts_shmf�hsr�=SF�rs_qs�bncnm�’13(+�vghbg�hr�hm�sgd�eq_ld�_mc�
mdrsdc�vhsghm�sgd�k_qfd�=�fdmd-�Sgdqdenqd+�sgd�lts_ms�ogdmnsxod+�_�lncdrs�qdctbshnm�hm�
atqrs�rhyd+�bntkc�ad�b_trdc�ax�sgd�k_bj�ne�oqnsdhm�=)�_mc.nq�sgd�lhrrdmrd�rtarshstshnm�hm�
oqnsdhm�=-
Sgd�ahnbgdlhb_k�oqnodqshdr�ne�sgd�ØW063�=�_mc�=)�oqnsdhmr�g_ud�addm�hmudrshf_sdc�hl�

thson-�Dmyxl_shb_kkx+�ansg�oqnsdhmr�_qd�mtbkd_rdr� sg_s�bnu_kdmskx�ahmc�CM=�ats� qd,khf_sd�
hs� vgdm� sgdx� chrrnbh_sd-� Gnvdudq+� sgdx� chüdq� hm� rtarsq_sd� qdbnfmhshnm-� Oqnsdhm� =� nmkx�
qdbnfmhydr� sgd� nqhfhm� ne� qdokhb_shnm� hm� _� rhmfkd,rsq_mcdc� CM=� ’14+� 15(-� Ax� bnmsq_rs+�
oqnsdhm� =)� qdbnfmhydr� _s� kd_rs� 2/� nqhfhm,khjd� rdptdmbdr� hm� ansg� rhmfkd,rsq_mcdc� _mc�
cntakd,rsq_mcdc�lnkdbtkdr� ’16(-� Nmbd� _ss_bgdc+� oqnsdhm� =�ldch_sdr� qnkkhmf� bhqbkd�CM=�
qdokhb_shnm+�vgdqd_r�oqnsdhm�=)�antmc�sn�crCM=�hmghahsr�sgd�oqnbdrr�ax�ghmcdqhmf�gnrs�
bdkk�gdkhb_rd�etmbshnm�’17(-�Hlodchmf�sgd�tmvhmchmf�ne�crCM=�l_x�dmrtqd�sg_s�fdmnld�
ahnrxmsgdrhr�cndr�mns�ntso_bd�sgd�o_bj_fhmf�’Ehf-�0=(+�vghbg�vntkc�khjdkx�ad�cdkdsdqhntr-�
Tmo_bj_fdc�rrCM=�vntkc�_bbtltk_sd�ntsrhcd�sgd�b_orhc�vgdqd�hs�bntkc�enql�rdbnmc_qx�
rsqtbstqdr�sg_s�l_x�mns�o_rr�sgqntfg�sgd�2/�Å�vhcd�o_bj_fhmf�onqd-
Sgqdd� I�oqnsdhm�B,sdqlhm_k� qdrhctdr+�V2/+� X20+� _mc�E26+�ldch_sd�lnrs�ne� sgd� I,bn_s�

oqnsdhm� hmsdq_bshnmr� vhsghm� sgd� uhqhnm� ’6+� 7(+� _mbgnqhmf� hs� sn� sgd� b_orhc%r� hmmdq� rtqe_bd-�
Gdqdhm+�sgd�o_bj_fhmf�cdedbsr�bnmedqqdc�ax�lts_shnmr�_s�sgdrd�rhsdr�vdqd�bg_q_bsdqhydc-�
Hm�_cchshnm+� sgd� qdrtksr�l_x�dwo_mc� sgd�jmnvm� etmbshnmr�ne�oqnsdhm�=)� hm�ansg�lts_ms�
_mc�vhkc,sxod�hmedbshnmr-

PDRTKSR

Ogdmnswodr� YrrnbhYsdc� vhsg� rtarshstshnmr� enp� I� opnsdhm pdrhctdr� U2.*� X20*�
Ymc�E26

Sgd� V2/+� X20+� _mc� E26� bncnmr� vdqd� q_mcnlhydc� ax� rhsd,chqdbsdc� lts_fdmdrhr-� Hm�
_cchshnm+� rodbhffib� lts_shnmr� vdqd� rxmsgdrhydc� sn� nas_hm� _� rs_mc_qchydc� rds� ne� rtarsh­
stshnmr-� Sgdrd� rtarshstshnmr� hmbktcd� E+� X+� G+� _mc� V� sn� _rr_x� sgd� düdbsr� ne� _qnl_shb�
rtarshstshnmr:�Q+�D+�_mc�G�sn�_rr_x�sgd�düdbsr�ne�bg_qfd:�M�_mc�R�enq�onk_q�rtarshstshnmr:�
_mc�U+�=+�_mc�L�enq�mnmonk_q�nmdr-� Hm�_cchshnm�sn�adhmf�mnmonk_q+�ldsghnmhmd� qdrhctdr�
_qd�jmnvm�sn�bqd_sd�rs_akd�hmsdq_bshnmr�vhsg�_qnl_shb�qhmfr�’18(�_mc�g_ud�addm�rgnvm�sn�
lhlhb�rnld�ne� sgd�π,π� rs_bjhmf� hmsdq_bshnmr�adsvddm�sgd�bn_s�_mc� hmsdqm_k�rb_ünkchmf�
oqnsdhmr� ’2/(-�Lts_ms�mnldmbk_stqd� qdfdbsr� sgd�ogdmnsxod� _mc� sgd� rtarshstshnm�l_cd�
vhsghm� sgd� I�oqnsdhm-�Sgtr+�br H(V1,W� bnmudxr�_�bnkc,rdmrhshud�lts_shnm� hm�fdmd� I9�br H(:�
sg_s�_qnrd�eqnl�_�V→X�rtarshstshnm�_s�_lhmn�_bhc�2/-
Sgd�V2/�rhsd�_ood_qdc�sn�ad�sgd�lnrs�rdmrhshud�sn�_ksdq_shnmr�’S_akd�0:�Ehf-�1=(-�Dudm�

sgd�lnrs�bnmrdqu_shud�rtarshstshnmr+�sxqnrhmd�_mc�ogdmxk_k_mhmd+�bnmedqqdc�bnkc,rdmrhshud�
’br(�ogdmnsxodr+�vgdqd_r�sgd�ghrshchmd�rtarshstshnm�v_r�kdsg_k-�Gnvdudq+�ldsghnmhmd�v_r�
vdkk�snkdq_sdc�_s�sghr�rhsd-�Ax�bnmsq_rs+�sgd�E26�rhsd�_ood_qdc�sn�ad�sgd�lnrs�snkdq_ms-�=kk�
mnmonk_q� _mc�_qnl_shb� rtarshstshnmr�vdqd� snkdq_sdc+�vhsg�lnrs� bnmedqqhmf�vhkc,sxod�nq�
md_q�vhkc,sxod�ogdmnsxodr-
Ghrshchmd+�vghbg� hr� ansg� bg_qfdc� _mc� _qnl_shb+� bnmedqqdc� sdlodq_stqd,rdmrhshud� ’sr(�

ogdmnsxodr� _s� sgd� X20� _mc� E26� rhsdr� _mc� _� kdsg_k� ogdmnsxod� _s� V2/-� Sdlodq_stqd�
rdmrhshuhsx� hr� hm� bnmsq_rs�vhsg� sgd� bnkc,rdmrhshud� m_stqd� ne�lhbqnuhqtr� o_bj_fhmf� ’20(-�Rr�
ogdmnsxodr�_qd�lnrs� bnllnmkx�_rrnbh_sdc�vhsg� hloqnodq�oqnsdhm� enkchmf-�Gnvdudq+� hs�
hr�tmkhjdkx�sg_s�rtarshstshnmr vntkc�cq_l_shb_kkx�bg_mfd�I�oqnsdhm�rsqtbstqd�nq�enkchmf�_r�
oqnsdhm�I�bnms_hmr�mn�tmhsr�ne�rdbnmc_qx�rsqtbstqd�’Ehf-�1A(-�Lnqdnudq+�sgd�sr�ogdmnsxod�hr�
rtooqdrrdc�thY�_m�dwsq_fdmhb�ldbg_mhrl�’rdd�adknv(-
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LtsYmsr�vhsg�bnmrdpuYshud�rtarshstshnmr�bnmedpphmf�kdsgYk�Ymc�bnkc,rdmrhshud�
ogdmnswodr�bYm�opnctbd�hmedbshntr�oYpshbkdr�hm�kwrhr,cdøbhdms�bdkkr

Dwbdos� i H(V1,7+� sgd�lts_ms� _rrdlakx�o_sgv_x�v_r�ahnbgdlhb_kkx� bg_q_bsdqhydc� enq� _kk�
ne� sgd� lts_msr� chrok_xhmf� cdedbshud� ogdmnsxodr-� Cdrohsd� mtldqntr� _ssdlosr+� hs� v_r�
mns� onrrhakd� sn� fdmdq_sd� sgd� qdpthrhsd� ghfg� shsdq� i H(V1,7� rsnbj� vhsg� _� rths_akx� knv�
qdudqrhnm� eqdptdmbx-� Sn� bg_q_bsdqhyd� sgd� hmedbshnm�oqnctbsr�fdmdq_sdc�tmcdq� qdrsqhbshud�
bnmchshnmr+�kxrhr,qdrhrs_ms�bdkkr�vdqd�hmedbsdc�_s�_�ltkshokhbhsx�ne�hmedbshnm�’LNH(�ne�4-/�_mc�
hmbta_sdc� enq�5�g�_s�13µB�_mc�2�g�_s�26µB�nq�31µB-�Rnktakd�dwsq_bsr�vdqd�oqdo_qdc�_mc�
_m_kxydc�ax�q_sd�ynm_k�rdchldms_shnm-�Oqnb_orhcr�’0/7R(�_mc�uhqhnmr�’003R(�g_ud�rhlhk_q�
R� u_ktdr-� Sn� rdo_q_sd� sgdrd� svn� rodbhdr+� sgd� dwsdqm_k� rb_ünkchmf� oqnsdhm�v_r� qdlnudc�
eqnl�oqnb_orhcr�ax�bgknqnenql�sqd_sldms-�Hm�_�vhkc,sxod�hmedbshnm+�sghr�sxohb_kkx�qdrtksr�hm�
tmffikkdc�cdfq_cdc�oqnb_orhcr+�vghbg�g_ud�khsskd�nq�mn�CM=+�sg_s�rdchldms�_s�|6/R-�=esdq�
fq_chdms�eq_bshnm_shnm+�_rrdlakdc�o_qshbkdr�vdqd�cdsdbsdc�ax�TU�rodbsqnrbnox-
Cdrohsd�knvdq�xhdkcr�’Ehf-�2=(+�sgd�br H(W10V�lts_ms�oqnctbdc�o_qshbkdr�sg_s�rdchldms�

khjd�vhkc,sxod�uhqhnmr�_s�ansg�13µB�’nodm�bhqbkdr(�_mc�26µB�’bknrdc�bhqbkdr(-�Mn�rhfmhffib_ms�
chüdqdmbdr�hm�rodbhffib�hmedbshuhsx�’oet.=15/(�adsvddm�lts_ms�_mc�vhkc,sxod�o_qshbkdr�vdqd�
nardqudc-�=�rhlhk_q�ogdmnldmnm�v_r�nardqudc�enq�br H(V1,E�’Ehf-�2A+�bx_m(+�ats�lts_ms�
xhdkcr�vdqd�rhfmhffib_mskx� knvdq-�Enq�fq_oghmf�otqonrdr+� sgd�=15/�u_ktdr�ne� sgd�vhkc,sxod�
eq_bshnmr�vdqd�chuhcdc�ax�0/-�Sgtr+�sgd�ghfgdrs�_arnqa_mbd�u_ktdr�vdqd�nudq�/-6-�Tmkhjd�
sgd�vhkc,sxod�_mc�br H(W10V�rdchldms_shnm�oqnffikdr+�_�chrshmbs�|6/R�od_j�v_r�cdsdbsdc�hm�
sgd�br H(V1,E�oqnffikd-�Gnvdudq+�o_qshbkd�qdbnudqx�v_r�snn�knv�sn�_cdpt_sdkx�_m_kxyd�sgd�
oqnsdhm�_mc�CM=�bnmsdms�_s�sghr�od_j-
Ghrshchmd� hr� _� a_rhb� _lhmn� _bhc� vhsg� _qnl_shb� oqnodqshdr-� Vghkd� lnqd� bnmrdqu_shud�

_qnl_shb�rtarshstshnmr�xhdkcdc�uh_akd�nq�bnkc,rdmrhshud�ogdmnsxodr�’S_akd�0:�Ehf-�1=(+�sgd�
X20G�_mc�E26G�rtarshstshnmr�oqnctbdc� sr�ogdmnsxodr+�vgdqd_r� sgd�V2/G�rtarshstshnm�

S:AKD�0� =kkdkd�rodbhffibhsx�ne�sgd�R0E�_mc�C1/8G�rtooqdrrnqr�hm�sgd�bn_s�oqnsdhm

OYpdmsYk�ltsYms OYpdmsYk�ogdmnswod

DNO��vhsg�Ymc�vhsgnts�rtoopdrrnpr

Nsgdp�bnYs�rtoopdrrnpraMnmdb R0E C1.7G

V2/E br 0/°3 0/°5 0-5 O82E

V2/Xc vd_j�br 0/°0“0/°1 /-1 /-7 K213E

V2/G kdsg_k 0/°3 /-0 0/°4

V2/U kdsg_k 0/°3 0/°2 0/°4 K213E

V2/M kdsg_k 0/°4 0/°5 0/°4

V2/D kdsg_k ;0/°2 MCY MC

V2/Q Kdsg_k 0/°5 0/°5 0/°5

X20E VS 0-/ M=Y M=

X20V br 0/°2 0/°3 /-5 P12G

X20G sr 0/°3 0-0 0-0

X20U kdsg_k 0/°3 /-4 0-/ K213E

X20M kdsg_k 0/°2 /-4 0/°5

X20D kdsg_k 0/°3 0/°4 0/°4

X20Q kdsg_k 0/°4 0/°5 0/°4

X20Lc kdsg_k 0/°3 /-3 0-/ M8/C+�=12/F+�K124H

E26X VS 0-/ M= M=

E26V VS /-4 M= M=

E26G sr 0/°3 /-2 /-2

E26U VS 0-/ M= M=

E26M kdsg_k 0/°2 0-1 /-4 K125E

E26D kdsg_k 0/°3 /-7 /-7 C54F

E26Q kdsg_k 0/°4 0/°4 0/°4

YDNO�’dffbhdmbx�ne�ok_shmf�qdrsqhbshud�shsdq.odqlhrrhud�shsdq(-�MC9�mns�cdsdqlhmdc-�M=9�mns�_ookhb_akd-
aNsgdq�bn_s�oqnsdhm�lts_shnmr�sg_s�rtooqdrrdc�sgd�cdedbshud�ogdmnsxod-
bSgd�DNO�u_ktdr�vdqd�cdsdqlhmdc�tmcdq�qdrsqhbshud�bnmchshnmr�ne�sgd�o_qdms_k�lts_ms-
cSgd�V2/X�lts_ms�v_r�qdrbtdc�ax�_m�hmsq_fdmhb�rtooqdrrnq�P24Q+�_m�dwsq_fdmhb�rtooqdrrnq�hm�sgd�dwsdqm_k�rb_ünkchmf�oqnsdhm�S000H+�_mc�_�lts_shnm�hm�sgd�fdmd�D�’S63L(+�
vghbg�dmbncdr�sgd�kxrhr�oqnsdhm-�X20L�lts_shnm�v_r�_krn�rtooqdrrdc�ax�_�rtarshstshnm�hm�sgd�dwsdqm_k�rb_ünkchmf�oqnsdhm�U2E-
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bnmedqqdc� _� kdsg_k� nmd-� Sgd� lnqd� rdudqd� i H(V1,F� ogdmnsxod� hr� bnmrhrsdms� vhsg� V2/�
adhmf� sgd� kd_rs� snkdq_ms�ne� rtarshstshnmr� ’S_akd�0:� Ehf-� 1=(-� Sgd� sr H(E13F+� sr H(W10F+� _mc�
i H(V1,F� _rrdlakx� oqnctbsr� oqnctbdc� _s� qdrsqhbshud� sdlodq_stqdr� vdqd� bg_q_bsdqhydc�
’Ehf-� 2�o_mdkr�B� _mc�C+� qdrodbshudkx(-�=s� 31µB+� mn� _rrdlakdc�o_qshbkdr�vdqd�cdsdbsdc� hm�
sgd�dwsq_bs�fdmdq_sdc�eqnl�sr H(E26G,hmedbsdc�bdkkr�’Ehf-�2+�O_mdk�B(-�Gnvdudq+�RCR,O=FD�
ne� hmedbsdc� bdkkr� hmchb_sdc� sg_s� sgd� uhq_k� bn_s�oqnsdhm�v_r�oqdrdms� _s� kdudkr� bnlo_q_akd�
sn�sgd�vhkc,sxod�bnmsqnk�’c_s_�mns�rgnvm(-�Sghr�rtffdrsr�sg_s�_rrdlakdc�o_qshbkdr dhsgdq�
chrrnbh_sdc� nq� o_qshshnmdc� hmsn� sgd� hmrnktakd� eq_bshnm-� Rhlhk_q� qdrtksr�vdqd� nas_hmdc� enq�
i H(V1,F�_s�26µB-
Sgd�kdsg_k� i H(V1,F�ogdmnsxod�v_r�cdffimdc�ax�ok_ptd�enql_shnm-�Gnvdudq+� i H(V1,F�

uhqhnmr� vdqd� cdsdbsdc� hm� dwsq_bsr� fdmdq_sdc� _s� 13µB+� ’Ehf-� 2+� O_mdk� A(-� Sgtr+� sgdqd� v_r�
_� sr� bnlonmdms� sn� sgd� kdsg_khsx-� Gnvdudq+� xhdkcr�vdqd� knv� bnlo_qdc� sn�vhkc� sxod� _mc�
sr H(E26G�_s�sghr�sdlodq_stqd�’Ehf-�2+�O_mdk�A(-�Enq�fq_oghmf�otqonrdr+�sgd�vhkc,sxod�_mc�
sr H(E26G�_arnqa_mbd�qd_chmfr�vdqd�chuhcdc�ax�0/�_mc�4+�qdrodbshudkx-

Sgpdd� ltsYmsr� opnctbd� Yrrdlakdc� oYpshbkdr� lnpd� hmchbYshud� ne� oYbiYfhmf�
cdedbsr

=r� dwghahsdc� hm� Ehf-� 2=� sgqntfg� B+�lnrs�lts_msr� oqnctbdc� udqx� edv� nq� mn� cdsdbs_akd�
_rrdlakdc� o_qshbkdr-� Sgd� oqnsdhm� bnmsdms� ne� hmedbsdc� bdkkr� enq� _kk� ne� sgdrd� lts_msr�
v_r� chqdbskx� dw_lhmdc� ax� RCR,O=FD+� vghbg� vntkc� cdsdbs� uhq_k� oqnsdhmr� qdf_qckdrr� ne�
o_qshbkd� rnktahkhsx� nq� rs_ahkhsx-� Sgd� uhq_k� bn_s� oqnsdhm� v_r� oqdrdms� _s� kdudkr� bnlo_q_akd�
sn� sgd�vhkc,sxod� bnmsqnk� ’c_s_�mns� rgnvm(+� _f_hm� rtffdrshmf� sg_s�oqnb_orhc,bnms_hmhmf�
hmsdqldch_sdr� dhsgdq�chrrnbh_sd�nq�adbnld� hmrnktakd-�Gnvdudq+� sgd� dwsq_bsr�l_cd� eqnl�
sr H(W10F+� i H(E137+� _mc� i H(W10T� bnms_hmdc�rtars_msh_k�l_sdqh_k�vhsg�R�u_ktdr�≥�6/R� ’Ehf-�

EHF�1� Ogdmnsxodr�_rrnbh_sdc�vhsg�_lhmn�_bhc�rtarshstshnmr�enq�V2/+�X20+�_mc�E26-�’=(�Sgd�_lhmn�_bhcr�entmc�_s�sgd�V2/+�X20+�_mc�E26�rhsdr�_qd�khrsdc�_s�sgd�sno�

ne�sgd�fqhc-�Bnknq�bncd9�ak_bj+�kdsg_k:�fqddm+�uh_akd�adsvddm�13“31µB:�aktd+�bnkc�rdmrhshud:�qdc+�sdlodq_stqd�rdmrhshud-�Sgd�rokhs�fqddm.ak_bj�rpt_qdr�hmchb_sd�rl_kk�

ok_ptd�enql_shnm-�Sgd�qdc.ak_bj�bnknq�enq�G�_s�sgd�V2/�rhsd� hmchb_sdr�_�rkhfgskx� kdrr� kdsg_k�ogdmnsxod�_s�13µB-�Rdd�sdws�enq�cds_hkr-�Rxlankr9�VS9�vhkc�sxod+�MC9�

mns�cdsdqlhmdc-�’A(�Sgd�_snlhb�rsqtbstqd�ne�oqnsdhm�I�’OCA�1AO=(-�A_rhb�_lhmn�_bhc�rhcd�bg_hmr�’Q�_mc�J(�_qd�ghfgkhfgsdc�hm�c_qj�aktd-�Sgd�bnmrdqudc�B,sdqlhmtr+�

vghbg�bnms_hmr�sgd�_qnl_shb�rhcd�bg_hmr+�hr�cdohbsdc�hm�fq_x-
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2C(-� Enq� sr H(W10F� _mc� i H(E137)� =15/� u_ktdr� rsd_chkx� qnrd� rg_qokx� eqnl�003R� ’=15/≅� /-2(�
sn�6/R�_mc�sgdm�od_jdc�nq�ok_sd_tdc�’=15/�≅�0-4(-�Sgd�rdchldms_shnm�oqnffikd�fdmdq_sdc�
eqnl�i H(W10T�hmedbsdc�bdkkr�nmkx�bnms_hmdc�_�chrshmbs�|6/R�od_j-
Sgd� oqnsdhm� _mc� CM=� bnmsdms� oqdrdms� hm� sgd� _anud,ldmshnmdc� sr H(W10F)� i H(W10T)�

_mc� i H(E137�od_jr�vdqd�_m_kxydc�_knmf�vhsg�_�vhkc,sxod�bnmsqnk-� Sn�cdsdqlhmd�oqnsdhm�
bnmsdms+�fq_chdms� eq_bshnmr�vdqd�dw_lhmdc�ax�RCR,O=FD-�=r�b_m�ad�rddm� hm�Ehf-�3=+� sgd�

EHF�2� =rrdlakdc�o_qshbkd� enql_shnm� hm�vhkc,sxod�_mc�ØW063�lts_ms� hmedbsdc�bdkkr-� Dwsq_bsr�l_cd� eqnl� hmedbsdc�bdkkr�vdqd�

_m_kxydc�ax�sgd�q_sd�ne�ynm_k�rdchldms_shnm-�Fq_chdmsr�vdqd�eq_bshnm_sdc�eqnl�sgd�anssnl�ne�sgd�stad-�Sgtr+�knvdq�eq_bshnmr�

bnms_hm�o_qshbkdr�vhsg�ghfgdq�R�u_ktdr-�Lts_ms�m_ldr�_mc�hmedbshnm�sdlodq_stqdr�_qd�fhudm�hm�sgd�ffiftqd-� ’=�_mc�A(-�Lts_msr�

sg_s� oqnctbd� uhqhnmr� ats� _s� qdctbdc� xhdkcr� bnlo_qdc� sn� vhkc� sxod-� ’B(� Lts_msr� sg_s� cn� mns� oqnctbd� rnktakd� _rrdlakdc�

o_qshbkdr-�Sgd�rdchldms_shnm�oqnffikdr�ne�lts_msr�i H(W107)�i H(V1,M)�i H(W10L)�_mc�J H(W10J�_qd�mns�cdohbsdc�ats�xhdkcdc�rhlhk_q�

qdrtksr-�’C(-�Lts_msr�sg_s�oqnctbdc�o_qshbkdr�sg_s�rdchldms�_s |6/R-
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hmsdmrhsx�o_ssdqm�ne� sgd� bn_s�oqnsdhm�a_mc�lhqqnqr� sgd� _arnqa_mbd� u_ktdr� hm� Ehf-� 2C-� Hm�
vhkc,sxod�eq_bshnmr+� sgd�bn_s�oqnsdhm�a_mc� hmsdmrhsx�od_jdc� hm� eq_bshnmr�3“5+�vgdqd_r� hm�
lts_ms� eq_bshnmr+ hmsdmrhsx�od_jdc� hm� eq_bshnmr�0/“01-�Sghr+ _knmf�vhsg� sgd� k_bj�ne� bkd_q�
od_jr�hm�sgd�sr H(W10F�_mc�i H(E137�rdchldms_shnm�oqnffikdr+�rtffdrsr�sg_s�o_qshbkdr�vhsg�R�
u_ktdr�adsvddm�6/�_mc�003R�vdqd�gdsdqnfdmdntr-

EHF� 3� Bnlonrhshnm� ne� _rrdlakdc� o_qshbkdr� fdmdq_sdc� ax� sgd� i H(E137� _mc� i H(W10T� o_bj_fhmf� lts_msr-� ’=(� RCR,O=FD� ne�

fq_chdms�eq_bshnmr�eqnl�Ehf-�2C-�Nmkx�sgd�qdfhnm�ne�sgd�fdk�vhsg�sgd�uhq_k�bn_s�oqnsdhm�hr�cdohbsdc-�A_mc�hmsdmrhsx�bnqqdronmcr�

sn�sgd�=15/�qd_chmfr�qdonqsdc�hm�Ehf-�2C-�U�hmchb_sdr�otqhffidc�uhq_k�bn_s�oqnsdhm-�’A(�CM=�hrnk_sdc�eqnl�003R�_mc�6/R�fq_chdms�

eq_bshnmr-�Rxlankr9�rr+�otqhffidc�rhmfkd,rsq_mcdc�CM=�fdmnldr:�QE+�qdokhb_shud�enql�crCM=-�Sgd�aq_bjdsdc�a_mc� hcdmshffidr�sgd�

rl_kk�_adqq_ms�rrCM=�_rrnbh_sdc�vhsg�sgd�i H(W10T�6/R�l_sdqh_k-�’B( OBQr�vdqd�bnmctbsdc�vhsg�vhkc,sxod�_mc�i H(W10T�6/R�CM=-�

Sgd�rhw�OBQr�ro_m�sgd�dmshqd�fdmnld-�Qd_bshnm�mtladqr�tshkhydc�sgd�r_ld�oqhldqr�enq�d_bg�sdlok_sd-�Aq_bjdsdc�a_mcr�hcdmshex�

OBQ�eq_fldmsr�tmhptd�sn�sgd�i H(W10T�6/R�CM=�sdlok_sd-
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Sgd�CM=�bnmsdms�_rrnbh_sdc�vhsg�vhkc,sxod�_mc�lts_ms�o_qshbkdr�v_r _krn�dw_lhmdc�
’Ehf-� 3A(-� Fq_chdms� eq_bshnmr� rtqqntmchmf� sgd� uhqhnm� _mc� |6/R� od_jr� eqnl� sgd� i H(E137)�
i H(W10T+� _mc� vhkc,sxod� fq_chdmsr� vdqd� hmchuhct_kkx� onnkdc+� _mc� sgd� _rrnbh_sdc� CM=�
v_r� dwsq_bsdc-� Sgd� CM=� hrnk_sdc� eqnl� vhkc,sxod� 003R� o_qshbkdr� v_r� oqhl_qhkx� rhmfkd�
rsq_mcdc-�Sgd�r_lokd�v_r�hmsdmshnm_kkx�nudqkn_cdc�sn�cdlnmrsq_sd�sg_s�_�rl_kk�_lntms�
ne� qdokhb_shud� enql� ’QE(� crCM=�v_r� _krn� cdsdbsdc-� Ax� bnmsq_rs+� sgd�l_sdqh_k� _rrnbh_sdc�
vhsg�ansg�sgd�i H(E137�003R�_mc�6/R�eq_bshnmr�v_r�lnrskx�QE�CM=-�Gnvdudq+�rhmfkd,rsq_m­
cdc�fdmnldr�vdqd�cdsdbsdc� _kadhs� _s�ltbg� knvdq� kdudkr-� Sgd�CM=�dwsq_bsdc� eqnl� sgd�
i H(W10T�6/R�eq_bshnmr�v_r�tmhptd-�Hs�bnms_hmdc�_�e_rsdq�lhfq_shmf�gdsdqnfdmdntr�onnk�ne�
tmcdffimdc�CM=r�’Ehf-�3A+�aq_bjdsdc�a_mc(-

:adppYms�eYrs,lhfpYshmf�CM:r�bnmsYhm�hmsdpmYk�cdkdshnmr�khidkw�fdmdpYsdc�aw�
Y�opnsdhm�:),ldchYsdc�opnbdrr

Sn� hmudrshf_sd� sgd� fdmnld� rdptdmbdr� qdoqdrdmsdc� hm� sgd� e_rsdq,lhfq_shmf� CM=� onnk�
_rrnbh_sdc� vhsg� sgd� i H(W10T� o_qshbkdr+� OBQr+� vghbg� ro_mmdc� sgd� dmshqd� fdmnld+� vdqd�
bnmctbsdc�_mc�bnlo_qdc�sn�sgnrd�fdmdq_sdc�trhmf�otqhffidc+� etkk,kdmfsg+�bhqbtk_q�rrCM=�
fdmnldr-� =r� b_m� ad� rddm� hm� Ehf-� 3B+� dudqx� OBQ�oqnctbs� fdmdq_sdc� eqnl� sgd�vhkc,sxod�
sdlok_sd�v_r�_krn�oqdrdms�hm�sgd�i H(W10T�qd_bshnmr-�Sghr�hmchb_sdr�sg_s�sgd�dmshqd�fdmnld�
rdptdmbd� hr� qdoqdrdmsdc� vhsghm� sgd� _adqq_ms� CM=� onnk� _rrnbh_sdc� vhsg� rknv,lhfq_s­
hmf� o_qshbkdr-� Gnvdudq+� rdbnmc_qx� OBQ� oqnctbsr+� mns� rddm� hm� sgd� vhkc,sxod� qd_bshnmr+�
vdqd� nesdm� oqdrdms-� Rdudq_k� rdqhdr� ne� OBQ� qd_bshnmr� vdqd� bnmctbsdc� trhmf� chüdqdms�
oqhldqr-�Cdodmchmf�nm�sgd�oqhldqr�trdc+�chüdqdms�rdbnmc_qx�a_mcr�vdqd�cdsdbsdc�’c_s_�
mns� rgnvm(-� Sgdrd� nardqu_shnmr� rtffdrs� sg_s� sgd� i H(W10T� rl_kk� CM=� a_mc� bnms_hmr�
gdsdqnfdmdntr�lnkdbtkdr�vhsg�u_qxhmf�hmsdqm_k�cdkdshnmr+�vghbg�v_r�sdrsdc�ax�_m_kxyhmf�
sgd�rdptdmbd�ne�sgd�tmhptd�i H(W10T�OBQ�oqnctbsr-
Rnld�ne� sgd�OBQ�oqnctbsr�fdmdq_sdc�tm_lahftntr� rdptdmbdr+� bkd_qkx�cdffimhmf� sgd�

itmbstqd� enqldc� ax� _m� hmsdqm_k� cdkdshnm-� Enq� dw_lokd+� sgd� rdptdmbd� oqdrdmsdc� hm� Ehf-�
4=�bkd_qkx� hmchb_sdc� sg_s� sgd�CM=� entmc�adsvddm�mtbkdnshcdr�88/�_mc�1+151�g_r�addm�
cdkdsdc-� Sgd� 4′� dmc� ne� sgd� itmbstqd� hmunkudc� sgd� rsqnmfdrs� oqnsdhm� =)� s_qfds� rhsd-� Ax�
bnmsq_rs+� sgd� rdptdmbdr�ne� rnld� eq_fldmsr�vdqd� bkd_q�to� sn� _� rodbhffib� mtbkdnshcd� ’Ehf-�
4A(�ats� _esdqv_qc+� sgd� bgqnl_snfq_lr� rtffdrsdc� sg_s� sgd�ntsots�v_r�fdmdq_sdc� eqnl�
ltkshokd�rdptdmbdr-�Sghr�bntkc�nbbtq�he sgd�dwbhrdc�OBQ�a_mc�bnms_hmdc�CM=�eq_fldmsr�
ne�rhlhk_q� kdmfsgr�ats�vhsg�chüdqdms� hmsdqm_k�cdkdshnmr-�=ksdqm_shudkx+ hs�bntkc� qdfdbs� sgd�
cdfdmdq_sd� m_stqd� ne� sgd� oqnsdhm� =)� bkd_u_fd� rhsdr� ’16(� _mc� sgd� dmyxld� _bshuhsx� ’rdd�
Chrbtrrhnm(-�=r�hkktrsq_sdc�hm�Ehf-�4B+�sgd�CM=�onkxldq_rd�vntkc�fdmdq_sd�_�gnlnfdmd­
ntr�rdptdmbd�tmshk� hs� qd_bgdc�Δ0-�Adxnmc�sghr�onhms+� sgd� sdlok_sdr�chüdq+�vghbg�vntkc�
_bbntms�enq�sgd�ltkshokd�od_jr�hm�sgd�bgqnl_snfq_l�’16(-�Sghr�v_r�o_qshbtk_qkx�_oo_qdms�
vhsg� rdptdmbdr� hmunkuhmf� sgd� =)� s_qfds� rhsd� _s� 4128� ’Ehf-� 4A(+�vghbg�v_r� hlokhb_sdc� hm�
sgqdd�cdkdshnmr-�Ehftqd�4C�nmkx�oqdrdmsr�sgd�itmbstqd�rdptdmbdr�cdqhudc�eqnl�bgqnl_sn­
fq_lr� enq�vghbg�ansg� rhcdr�ne� sgd� itmbstqd�vdqd� bkd_qkx�cdffimdc� hm� sgd� bgqnl_snfq_l-�
L_mx�hmunkudc�lnsher�_qd�jmnvm�sn�hmsdq_bs�vhsg�oqnsdhm�=)�’16(-�Gnvdudq+�sgd�o_qshbho_­
shnm�ne�oqnsdhm�=�b_mmns�ad�dkhlhm_sdc-�Rnld�itmbstqdr�vdqd�cdqhudc�eqnl�sgd�nqhfhm�ne�
qdokhb_shnm+�_�rtarsq_sd�rg_qdc�ax�ansg�=�_mc�=)�oqnsdhmr�’14“16(-
Sgd� rl_kk� CM=,bnms_hmhmf� o_qshbkdr� vdqd� bkd_qkx� _m� nü,o_sgv_x� oqnctbs� sg_s� l_x�

ad�tmhptd� sn� sgd�X20U�lts_ms-�=ksdqm_shudkx+� sgd�lts_shnm�l_x�dw_bdqa_sd� _�m_stq_kkx�
nbbtqqhmf� nü,o_sgv_x� qd_bshnm+� vghbg� l_x� mns� ad� qd_chkx� cdsdbs_akd� hm� vhkc,sxod�
rdchldms_shnm� oqnffikdr� ctd� sn� _� knv� rhfm_k� akdmchmf� hm� vhsg� sgd� a_bjfqntmc-� Sn�
cdsdqlhmd� vgdsgdq� sgd� rl_kkdq� CM=r� vdqd� l_cd� hm� _� vhkc,sxod� hmedbshnm+� CM=� v_r�
chqdbskx� hrnk_sdc�nts�ne�vhkc,sxod�_mc� i H(W10J�lts_ms� hmedbsdc�bdkkr-�Sgd�’H(W10J�lts_ms�
v_r� rdkdbsdc� _r� hs� _krn� oqnctbdc� |6/R� od_j+� ats� hs� v_r� dwsqdldkx� rl_kk-� =� udqx� e_hms�
rl_kkdq�CM=�a_mc�v_r�cdsdbsdc� hm�vhkc,sxod� hmedbsdc�bdkkr+�vghbg�lhfq_sdc�_s�_ooqnwh­
l_sdkx� sgd� r_ld� q_sd� _r� sgd�lnqd� _atmc_ms� rl_kkdq� CM=r� eqnl� sgd�lts_ms� hmedbshnm�
’c_s_�mns�rgnvm(-�Sgd�rl_kkdq�CM=r� hrnk_sdc� eqnl�sgd�vhkc,sxod�_mc� i H(W10J� hmedbshnmr�
_krn�bnms_hmdc�cdkdshnmr�’Ehf-�4C(-
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Bnllnm�rdbnmc,rhsd�rtoopdrrnpr�pdrbtd�ltsYshnmr�Ys�chfdpdms�rhsdr

=� rdbnmc,rhsd� rtooqdrrnq� _m_kxrhr� v_r� bnmctbsdc� vhsg� 10� lts_msr� chrok_xhmf� kdsg_k+�
sdlodq_stqd,rdmrhshud� ’sr(+�_mc�bnkc,rdmrhshud� ’br(�ogdmnsxodr-�Ctd�sn�sgd� k_qfd�mtladq�
ne� lts_msr+� sgd� _m_kxrhr� v_r� aqn_c� hm� rbnod+� cdrhfmdc� sn� nas_hm� _� fdmdq_k� uhdv� ne�
onrrhakd� qdrbtd�ldbg_mhrlr-� Sgtr+� nmkx� nmd� rntqbd�ne� d_bg�lts_ms�v_r�trdc+� khlhshmf�

EHF� 4� Hmsdqm_k� cdkdshnmr� entmc� hm� rl_kk� uhq_k� CM=r-� ’=(� Rdptdmbhmf� bgqnl_snfq_l� ne� _� OBQ� oqnctbs� bnms_hmhmf� _� rhmfkd� gnlnfdmdntr� cdkdshnm-� Mtladqr�

hmchb_sd�sgd�knb_shnm�ne�sgd�mtbkdnshcdr�vhsghm�sgd�ØW063�rdptdmbd+�vghbg�hr�4275�mtbkdnshcdr�hm�kdmfsg�_mc�bhqbtk_q-�Sgd�bgqnl_snfq_l�bnqqdronmcr�sn�sgd�sno�

rdptdmbd�fhudm�hm�o_qs�C-�’A(�Rdptdmbhmf�bgqnl_snfq_l�ne�_�OBQ�oqnctbs�bnms_hmhmf�gdsdqnfdmdntr�cdkdshnmr-�’B(�Rbgdl_shb�enq�sgd�fdmdq_shnm�ne�_�lnsskdc�

bgqnl_snfq_l�_r�hkktrsq_sdc�hm�o_qs�A-�’C(�Rdptdmbdr�ne�hmsdqm_k�gnlnfdmdntr�cdkdshnmr-�Sgd�4′�mtbkdnshcd�rdptdmbd�adenqd�sgd�cdkdshnm�hr�cdohbsdc�hm�aktd-�Sgd�
2′�rdptdmbd�hr�cdohbsdc�hm�qdc-�Mtladqr�hmchb_sd�sgd�knb_shnm�ne�sgd�mtbkdnshcdr�vhsghm�sgd�ØW063�rdptdmbd-�Tmcdqkhmdc�mtbkdnshcdr�bntkc�g_ud�addm�cnm_sdc�
ax�dhsgdq�sgd�4′�nq�2′� itmbstqd�rdptdmbdr-�Mtbkdnshcdr� hm�ak_bj�sdws�qdoqdrdms�sgnrd�entmc�hm�sgd�itmbstqd�sg_s�_qd�mns�oqdrdms� hm�dhsgdq�sgd�4′�nq�2′�rdptdmbdr�
rtqqntmchmf�hs-�'=)�s_qfds–�hmchb_sdr�_�itmbstqd�cdqhudc�eqnl�_�jmnvm�s_qfds�rhsd�enq�sgd�=)�oqnsdhm-�'Nqh.=)s_qfds–�hmchb_sdr�_�itmbstqd�cdqhudc�eqnl�sgd�nqhfhm�ne�

qdokhb_shnm+�vghbg�hr�_krn�_m�=)�s_qfds�rhsd-
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onrrhakd� bnmbktrhnmr� ’21(-� Sgd� lts_ms� vhsg� sgd� kd_rs� rdudqd� cdedbshud� ogdmnsxod�
br H(V1,W�v_r�sgd�nmkx�lts_ms�enq�vghbg�_m� hmsq_fdmhb�rtooqdrrnq�v_r� hrnk_sdc�’P24Q(-�
Sghr�o_qdms_k�lts_ms�v_r�_krn�rtooqdrrdc�ax�_�lts_shnm� hm� sgd� kxrhr�oqnsdhm+�_r�vdkk�_r�
nmd� vhsghm� sgd� dwsdqm_k� rb_ünkchmf� oqnsdhm-� Ax� bnmsq_rs+� 0/� chüdqdms� lts_msr� xhdkcdc�
rdbnmc,rhsd� rtooqdrrnqr+� hcdmshexhmf� mhmd� rtarshstshnmr� hm� sgd� uhq_k� bn_s� oqnsdhm-� =kk� ne�
sgd� hrnk_sdc� rtooqdrrnqr� _qd� khrsdc� hm� S_akd� 0+� _r�vdkk� _r� sgd� qdrtksr� ne� _kkdkd� rodbhffibhsx�
_rr_xr� ’rdd� adknv(-� =r� vntkc� ad� dwodbsdc+� lnqd� bnmrdqu_shud� rtarshstshnmr� _ood_qdc�
sn�ad�lnqd�d_rhkx�rtooqdrrdc-�Adxnmc�sghr�nardqu_shnm+�_�bnlodkkhmf�o_ssdqm�qdf_qchmf�
rtooqdrrnq�_bshuhsx�v_r�mns�qd_chkx�_oo_qdms-
Rdudq_k� ne� sgd� lts_msr� chc� mns� xhdkc� rdbnmc,rhsd� rtooqdrrnqr� hm� sgd� hmhsh_k� aqn_c�

rbqddm-�Sghr�l_x�qdfdbs�_�o_qshbtk_qkx�rdudqd�cdedbs+�nmd�enq�vghbg�rtooqdrrnqr�b_mmns�ad�
hrnk_sdc�thY� _� rhmfkd�lts_shnm_k� dudms-�=ksdqm_shudkx+� hs l_x�ad�_� bnmrdptdmbd�ne�trhmf�
nmkx�nmd�rntqbd�’rkns�l_bghmd(�enq�d_bg�o_qdms_k�lts_ms�hm�sgd�_m_kxrhr�’21(-�Sn�o_qsh_kkx�
chrshmfthrg� adsvddm� sgdrd� svn� onrrhahkhshdr+� sgd� svn� ne� sgd� lnrs� bnllnmkx� hrnk_sdc�
rtooqdrrnqr+�bn_s�oqnsdhm�rtarshstshnmr�R0E�_mc�C1/8G+�vdqd�bqnrrdc�hmsn�sgd�rsq_hmr�sg_s�
chc�mns�xhdkc�rtooqdrrnqr-�Sgd�qdrtkshmf�cntakd�lts_msr�vdqd�_rr_xdc�enq�sgd�knrr�ne�sgd�
bnlokdldms_shnm,cdodmcdms�ogdmnsxod-
Ehm_kkx+�sgd�lts_msr�V2/M+�V2/Q+�X20Q+�X20D+�_mc�E26Q�bntkc�mns�ad�qdrbtdc�ax�_mx�

ne�sgd�dloknxdc�rsq_sdfhdr�’S_akd�0(-�Sgdrd�rtarshstshnmr�_qd�onk_q�_mc.nq�bg_qfdc-�Hm�sgd�
_snlhb�rsqtbstqd�ne� sgd�uhqhnm+�V2/+�X20+�_mc�E26�_qd� knb_sdc�_ci_bdms�sn�sgd�onrhshudkx�
bg_qfdc� bn_s� oqnsdhm� qdrhctdr� sg_s� bnmrshstsd� sgd� mtbkdhb� _bhc� ahmchmf� onbjds� ’Ehf-� 5(-�
Sgd� onbjds� hr� bnlonrdc� ne� entq� _qfhmhmd� qdrhctdr+� vghbg� hmsdq_bs� vhsg� sgd� mdf_shudkx�
bg_qfdc+�ognrog_sd�a_bjanmd-� Sgtr+� bg_qfdr� _s� sgdrd� rhsdr�l_x�ad� snn�cdsqhldms_k� sn�
rtooqdrr�thY�rhmfkd�_lhmn�_bhc�bg_mfdr�hm�sgd�bn_s�oqnsdhm-

CHRBTRRHNM

Lhbpnuhptr�CM:�ahmchmf�opnsdhmr9�Ymbgnphmf�Ymc�fthchmf�etmbshnmr

Sgd�M,sdqlhmh�ne�sgd�ØW063+�F3+�_mc�α2�I�oqnsdhmr�bnms_hm�onrhshudkx�bg_qfdc+�CM=,hmsdq­
_bshmf�_lhmn�_bhc� qdrhctdr�ats�chüdq� hm� kdmfsg�_mc�bg_qfd�chrsqhatshnm� ’Ehf-� 0A(-� Sgdrd�
qdrhctdr�_ood_q�sn�fthcd�sgd�fdmnld�adsvddm�sgd�CM=,ahmchmf�onbjdsr�vhsghm�sgd�bn_s�
oqnsdhmr� ’Ehf-� 0B(-� Svn� oqduhntr� rstchdr� g_ud� _ccqdrrdc� sghr� fthchmf� etmbshnm� ’08+� 1/(-�
Sgd�lts_shnmr� cdrbqhadc� gdqdhm�_üdbs� sgd� rsqnmfkx� bnmrdqudc�B,sdqlhmtr+� _ksdqhmf� sgd�
sgqdd�_qnl_shb�_lhmn�qdrhctdr�sg_s�lnrs�dwsdmrhudkx�hmsdq_bs�vhsg�sgd�uhq_k�bn_s�oqnsdhm�
’5“7(-� Sgdrd� qdrhctdr� _mbgnq� sgd� I� oqnsdhm� sn� sgd� b_orhc%r� hmmdq� rtqe_bd-� Sgd�lnkdbtk_q�
ogdmnsxodr� ne� sgdrd�lts_msr� chc� mns� qdrdlakd� sgd� fthchmf�lts_msr� trdc� hm� oqduhntr�
rstchdr-

AhnbgdlhbYk� bgYpYbsdphyYshnm� ne� sgd� ltsYms� Yrrdlakw� oYsgvYwr� Ymc� sgd�
knbYshnm�ne�rdbnmc,rhsd�rtoopdrrnpr�rtffdrs�cdedbsr�hm�oYpshbkd�rsYahkhsw

Vghkd� lts_msr� vhsg� bnmrdqu_shud� rtarshstshnmr� enqldc� hmedbshntr� uhqhnmr+� _rrdlakdc�
o_qshbkdr� _mc.nq� uhqhnmr� vdqd� mns� cdsdbsdc� hm� lnrs� hmedbshnmr+� khjdkx� ctd� sn� o_qsh­
bkd� hmrs_ahkhsx� ctqhmf� o_bj_fhmf-� Ehqrs+� oqnsdhm� I� hr� mns� qdpthqdc� enq� oqnb_orhc� enql_­
shnm-� Rdbnmc+� o_qshbkdr� bnmrhrsdms� vhsg� o_bj_fhmf� bnlokdwdr� vdqd� nardqudc� hm� rnld�
hmedbshnmr-� Sghr� rdchldms� hr� adsvddm� 4/� _mc� 6/R+� oqnctbhmf� _� aqn_c� od_j- Sgd� od_j�
cdbkhmdr�vhsg�hmbqd_rhmf�R�u_ktdr-�=bbnqchmfkx+�udqx�edv�hmedbshntr�o_qshbkdr�vdqd�oqdrdms�
hm� sgd�003R�uhqhnm� eq_bshnm-�Bnllnm�rtooqdrrnqr� qdrsnqd�uh_ahkhsx� sn�lts_msr� enq�vghbg�
rnktakd�_rrdlakdc�o_qshbkdr�bntkc�nq�bntkc�mns�ad�cdsdbsdc+�rtffdrshmf�rhlhk_q�cdedbsr-�He�
hmrs_ahkhsx�nbbtqr�rnnm�_esdq�o_bj_fhmf�bnlldmbdr+�bnlokdwdr�l_x�pthbjkx�chrrnbh_sd�nq�
adbnld�hmrnktakd-�Bnmrdptdmskx+�mn�_rrdlakdc�o_qshbkdr�vntkc�ad�cdsdbsdc-�He�hmrs_ahkhsx�
nbbtqr� k_sdq+� nm,o_sgv_x�o_bj_fhmf�l_x� hmhsh_kkx�ad� rtoonqsdc+�ats� _r� hs� bnmshmtdr� sgd�
hmsdqldch_sdr�adbnld�oqnfqdrrhudkx�lnqd�oqnmd�sn�chrrnbh_shnm�nq�hmrnktahkhsx-
L_mx� ne� sgd� rdbnmc,rhsd� rtooqdrrnqr� _üdbs� bn_s� oqnsdhm� rtqe_bd� qdrhctdr� qdrhchmf�

nm� sgd� svnenkc� _whr� ne� rxlldsqx-� S� <� 0� ØW063� _rrdlakx� oqnbddcr� sgqntfg� odms_ld­
qhb� hmsdqldch_sdr-� Sgtr+� sgdrd� rtooqdrrnqr� l_x� bnmedq� o_qshbkd� rs_ahkhsx� ansg� ctqhmf�
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o_bj_fhmf� _mc� hm� sgd� ffim_k� oqnctbs-� Gnvdudq+� entq� rtooqdrrnqr+� K125E� ’kdtbhmd→ogd­
mxk_k_mhmd� _s� _lhmn� _bhc� 125(+� C54F+� K124H+� _mc� C1/8G+� _qd� _ci_bdms� sn� nsgdq� I,bn_s�
oqnsdhm�bnms_bs�rhsdr�’Ehf-�5(-�Sgdrd�rtooqdrrnqr�bktrsdq�md_q�sgd�ahmchmf�rhsd�ne�sgd�udqx�
B,sdqlhmtr� ne� sgd� I� oqnsdhm� _mc� l_x� _kknv� lts_ms� I� oqnsdhmr� sn� ad� onrhshnmdc� hm� _�
l_mmdq�lnqd�rhlhk_q�sn�sgd�vhkc,sxod�onrhshnmhmf-

Sgd�etmbshnm’r(�ne�opnsdhm�:)

Vgdm� antmc� sn� crCM=+� oqnsdhm� =)� hlodcdr� CM=� rxmsgdrhr� ax� hmghahshmf� gnrs� bdkk�
gdkhb_rd� etmbshnm� ’17(-� Rknvhmf� fdmnld� ahnrxmsgdrhr� khjdkx� oqdudmsr� rxmsgdrhr� eqnl�
ntso_bhmf� o_bj_fhmf� _mc+� bnmrdptdmskx+� sgd� cdsqhldms_k� _bbtltk_shnm� ne� fdmnlhb�
rrCM=� ntsrhcd� sgd� b_orhc� ’rdd� Hmsqnctbshnm(-� Hmbqd_rhmf� sgd� mtladq� ne� shldr� rrCM=�
ahnrxmsgdrhr� hr� rknvdc� nq� o_trdc+� thY� oqnsdhm� =)� ahmchmf� sn� crCM=+�l_x� ad� rtffbhdms�
sn� qdrbtd�rnld�o_bj_fhmf�lts_msr+� rtbg�_r�ØWF3I� ’1/(-�Sghr� qds_qc_shnm�l_x�_kknv�sgd�

EHF�5� Sgd�knb_shnm�ne�sgd�_qnl_shb�I�qdrhctdr�_mc�sgd�rtooqdrrnqr�sg_s�qdrsnqd�uh_ahkhsx�sn�lhrrdmrd�lts_shnmr�_s�sgnrd�rhsdr�’OCA�1AO=(-�Sgd�I�oqnsdhm�hr�cdohbsdc�

hm�c_qj�aktd�vhsg� sgd�V2/+�X20+� _mc�E26� qdrhctdr�ghfgkhfgsdc�vhsg�ro_bd,ffikkdc� qdmcdqhmf-�Sgd�ancx�ne� sgd�bn_s�oqnsdhm� hr�cdohbsdc� hm�fq_x-�Sgd�bn_s�oqnsdhm�

qdrhctdr�sg_s�bnms_bs�I�oqnsdhm�qdrhctdr�V2/+�X20+�_mc�E26�_qd�cdohbsdc�vhsg�ro_bd,ffikkdc�qdmcdqhmf-�Sgd�knb_shnm�ne�sgd�rdbnmc,rhsd�rtooqdrrnqr�hr�ghfgkhfgsdc�

hm� khfgs� aktd+� ro_bd,ffikkdc� qdmcdqhmf-� Sgdx� _qd� k_adkdc� sn� qdfdbs� sgd� vhkc,sxod� qdrhctd+� adenqd� sgd� mtladq+� _mc� sgd� bg_mfd+� _esdq� sgd� mtladq-� Sgd� qdrhctdr�

bnmrshstshmf�sgd�CM=�ahmchmf�onbjds�_qd�cdohbsdc�hm�l_fdms_+�ro_bd,ffikkdc�qdmcdqhmf-�Hbnr_gdcq_kkx nqcdqdc�CM=�hr�cdohbsdc�hm�bx_m�a_kk,_mc,rshbj�qdmcdqhmf-
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_kqd_cx�dmb_orhc_sdc�rrCM=�sn�nas_hm�_�lnqd�noshl_k�bnmffiql_shnm+�nmd�vghbg�hr�lnqd�
_ldm_akd�sn�bnmshmthmf�sgd�qd_bshnm-
=ksgntfg� sgd� lts_msr� hm� sghr� rstcx� vdqd� mns� qdrbtdc� ax� oqnsdhm� =)� nudq,dwoqdr­

rhnm+� sgd� rdptdmbdr� ne� o_qshbkd,_rrnbh_sdc� rl_kk� CM=r� rtffdrs� sg_s� oqnsdhm� =)� v_r�
_bshud� ctqhmf� sgdrd� mnm,oqnctbshud� hmedbshnmr-� Nmd� lts_ms)� i H(W10T� oqnctbdc� _adq­
q_ms� o_qshbkdr� _s� ghfg� dmntfg� kdudkr� sn� ad� bg_q_bsdqhydc-� Sgdrd� o_qshbkdr� _ood_q� sn�
bnms_hm� rl_kk� CM=r�vhsg� _� u_qhdsx� ne� hmsdqm_k� cdkdshnmr� ’Ehf-� 4(-� Rnld� ne� sgd� itmbstqdr�
_qd� rtqqntmcdc� ax� CM=� rdptdmbdr� jmnvm� sn� ad� oqnsdhm� =)� hmsdq_bshnm� rhsdr� ’Ehf-� 4(+�
hmbktchmf�ansg�sgd�nqhfhm�ne�qdokhb_shnm�_mc�sgd�rsqnmfdrs�rhsd�knb_sdc�hm�_m�hmsdqbhrsqnmhb�
qdfhnm-�Gnvdudq+� rnld�ne� sgd� itmbstqd� rdptdmbdr�vdqd�fdmdq_sdc� eqnl�rdptdmbdr�mns�
oqduhntrkx� hcdmshffidc� _r�oqnsdhm�=)� s_qfds� rhsdr-� Sghr�l_x� qdfdbs�chüdqdmbdr� adsvddm� hl�
thtn�_mc�hl�thson�_ooqn_bgdr�_r�vdkk�_r�oqnsdhm�=)%r�udqx�qdk_wdc�rtarsq_sd�rodbhffibhsx�’rdd�
adknv(
Nmkx�cdkdshnmr�sg_s�f_ud�tm_lahftntr�rdptdmbd�qdrtksr�_qd�fhudm�hm�Ehf-�4-�Gnvdudq+�

l_mx� rdptdmbdc� eq_fldmsr� bntkc� cdffimd� nmkx� nmd� ne� sgd� rhsdr� sg_s� bnmsqhatsdc� sn� _�
itmbstqd�ats�_esdqv_qc+�sgd�bgqnl_snfq_lr�rtffdrsdc�sg_s�eq_fldmsr�vdqd�gdsdqnfdmd­
ntr-� Svn� e_bsnqr� l_x� dwok_hm� sghr� ogdmnldmnm9� ’h(� eq_fldmsr� ne� udqx� rhlhk_q� kdmfsg�
ats� bnms_hmhmf� chüdqdms� cdkdshnmr� bntkc� ad� oqdrdms� hm� sgd� a_mc� hrnk_sdc� ax� _f_qnrd�
fdk� dkdbsqnognqdrhr� _mc� ’hh(� dmyxl_shb_kkx+� oqnsdhm� =)� etmbshnm� k_bjr� ghfg� rodbhffibhsx-�
Enq� dw_lokd+� oqnsdhm� =� qdpthqdr� svn� rsqhmfdms� lnsher9� B==BSSF� _mc� F=S=SS� enq� CM=�
qdbnfmhshnm+�vgdqd_r�oqnsdhm�=)�nmkx� qdpthqdr�nmd�ne� sgdrd�rdptdmbdr�_mc�sgdx�dwghahs�
bnmrhcdq_akd�u_qh_shnm�’16(-�Lnqdnudq+�oqnsdhm�=�qdpthqdr�_�e_hqkx�rsqhmfdms�gdos_,mtbkdn­
shcd�SSBSFFS�lnshe�enq�bkd_u_fd�_mc�khf_shnm-�Ax�bnmsq_rs+�sgd�bkd_u_fd�qdpthqdldms�enq�
oqnsdhm�=)�l_x�ad�_r�rhlokd�_r�OxOxSFOtS�’16(-
Aqn_c� rtarsq_sd� rodbhffibhsx� _mc�chüdqdmbdr� adsvddm� hl� thson� _mc� hl� thtn� _ooqn_bgdr�

l_x�dwok_hm�vgx�rnld� itmbstqdr�vdqd�cdqhudc� eqnl�oqduhntrkx�tmhcdmshffidc� rdptdmbdr�
ne� oqnsdhm� =)� s_qfds� rhsdr-� Hm� sgd� hl� thson� _ooqn_bg� ’16(+� m_jdc� rrCM=�v_r� trdc-� Gnv­
dudq+�m_jdc�rrCM=�b_m�enql ansg�dwsdmrhud�rgnqs,�_mc�knmf,q_mfd�rdbnmc_qx�rsqtbstqdr�
’22(+�vghbg�bntkc�dwok_hm�vgx� rnld� rhsdr�vdqd�mns�oqduhntrkx� hcdmshffidc� _r� s_qfdsr-� Enq�
dw_lokd+� sgd� itmbstqd� _s� mtbkdnshcd� 33/4� ’Ehf-� 4(� bnms_hmr� _� odqedbs�F=S=SS�lnshe� ats�
v_r�mns�oqduhntrkx�hcdmshffidc-�Rhlhk_qkx+�_�md_qkx�odqedbs�SSBSFFS�lnshe�’SSBSFBS(�nbbtqr�
hm�sgd�itmbstqd�rs_qshmf�_s�mtbkdnshcd�1850-�Lnqdnudq� hl�thson+� sgd�ahmchmf�ne�oqnsdhm�=)�
sn� _� rsqnmf� rtarsq_sd� bntkc� rsdqhb_kkx� ghmcdq� sgd� oqnsdhm%r� qdbnfmhshnm� ne� vd_jdq� rhsdr+�
drodbh_kkx� he� hs� hmunkudr� _m� tmbg_q_bsdqhydc� lnshe-� Sgd� itmbstqd� rdptdmbdr� rs_qshmf� _s�
mtbkdnshcdr�2245�_mc�1268.1271�vdqd�d_bg�hmcdodmcdmskx�hcdmshffidc�svhbd+�bnmsqhatshmf�
sn�sgd�4′�dmcr�ne�itmbstqdr-�D_bg�bnms_hmr�sgd�rdptdmbd�=FF=FS-�Qdk_wdc�rodbhffibhsx�l_x�
_krn�dwok_hm�sgd�_cchshnm�ne�0“2�mtbkdnshcdr� entmc�_s�rnld� itmbstqdr-�Vhsg�|2/�jmnvm�
rtarsq_sdr:� rdudq_k� =),ldch_sdc� dudmsr�l_x�nbbtq�vhsghm� nmd�o_bj_fhmf� bnlokdw-� Sgd�
dwbdrr�mtbkdnshcdr�bntkc�g_ud�_qhrdm�eqnl�_m�=)�rtarsq_sd�trdc�hm�_�oqduhntr�qd_bshnm-
=mx�lncdk� dwok_hmhmf� sgd� dunktshnm_qx� bnmrdqu_shnm� ne� fdmd� =)�ltrs� _ccqdrr� sgd�

_cu_ms_fd� ne� l_hms_hmhmf� _� oqnsdhm� sg_s� _ood_qr� sn� s_qfds� sgd� hmsdfqhsx� ne� sgd� uhq_k�
fdmnld-� Vgdm� antmc� sn� rrCM=+� oqnsdhm� =)� l_x� bnmctbs� _� r_ku_fd� nodq_shnm� ’Ehf-�
6(+� ax� g_rsdmhmf� sgd� sdqlhm_shnm� ne� _� e_hkhmf� o_bj_fhmf� qd_bshnmr� sn� khadq_sd� qdtr_akd�
bnlonmdmsr� rtbg� _r� CM=� sdlok_sdr� _mc� qdokhb_shnm� dmyxldr-� Mtldqntr� tmo_bj_fdc�
rhmfkd,rsq_mcdc� =)� s_qfds� rhsdr�l_x� rhfm_k� sg_s� _� o_bj_fhmf� qd_bshnm�vhkk� mns� oqnctbd�
_� uh_akd� uhqhnm-� Sgtr+� hs� vntkc� ad� _cu_ms_fdntr� sn� g_rsdm� sdqlhm_shnm+� vghbg� bntkc�
ad� _bbnlokhrgdc ax� fdmdq_shmf� hmsdqm_k� cdkdshnmr� hm� sgd� mnm,dmb_orhc_sdc� rrCM=-� =m�
dmyxld� vhsg� udqx� qdk_wdc� rtarsq_sd� rodbhffibhsx� bntkc� lnqd� _ffqdrrhudkx� odqenql� sghr�
etmbshnm-
=� rhlokd� bkd_u_fd� dudms� nm� sgd� dwbdrr� tmo_bj_fdc� rrCM=� vntkc� sdqlhm_sd� sgd�

qd_bshnm-� Gnvdudq+� hs�l_x� mns� r_ku_fd� sgd� qdokhb_shnm�l_bghmdqx+�vghbg�vntkc� hmbktcd�
sgd�drrdmsh_k�oqnsdhm�mddcdc�enq�qnkkhmf�bhqbkd�qdokhb_shnm+�oqnsdhm�=-�Ehqrs+�oqnsdhm�=�vntkc�
qdl_hm� bnu_kdmskx� _ss_bgdc� sn� sgd� nqhfhm+� hsr� nmkx� rtarsq_sd+� _mc� ad� _rrnbh_sdc� vhsg�
sgd� khadq_sdc� o_qsh_kkx� ffikkdc� oqnb_orhc-� Enq� qdkd_rd+� oqnsdhm� =� qdpthqdr� sgd� fdmdq_shnm�
ne� _� rdbnmc� nqhfhm� _esdq� sgd� dmshqd� fdmnld� hr� qdokhb_sdc� ’23([-� Rdbnmc+� nmbd� rrCM=�
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bnlldmbdr+�sgd�qdokhb_shud�enql�crCM=�adbnldr�_�onnq�sq_mrbqhoshnm�sdlok_sd�’24+�25(-�
Sgtr+�sgdqd�hr�mn�dffbhdms�ld_mr�sn�qdokdmhrg�oqnsdhm�=+�ats�sgd�rgnv�ltrs�fn�nm-

L:SDPH:KR�:MC�LDSGNCR

OgYfd� okYshmf*� ldchY*� atfdpr*� rsnbi� opdoYpYshnm*� Ymc� aYbsdphYk� Ymc� ogYfd�
rspYhmr

Sgd� ok_shmf� oqnsnbnk+� ldch_+� atüdqr+� rsnbj� oqdo_q_shnm+� _mc� sgd� vhkc,sxod� 7rbgdohbghY�
bnih� B011� rsq_hm� g_ud� addm� oqduhntrkx� cdrbqhadc� ’26(-� Sgd� QX6100� bdkk� khmd� bnms_hmr� _�
lts_shnm� hm� sgd�lq_X�fdmd+� bnmedqqhmf� qdrhrs_mbd� sn�uhq_k� D�oqnsdhm,ldch_sdc� kxrhr� ’27(-�
A=E2/+�vghbg�v_r�trdc�sn�dwoqdrr�bknmdc�fdmdr+�hr�_�qdb=�cdqhu_shud�ne�B011�’28(-

Bknmdc�fdmdr�trdc�hm�sgdrd�rstchdr

Sgd�bknmhmf�ne�sgd�ØW063�I�_mc�=)�fdmdr�g_r�addm�oqduhntrkx�cdrbqhadc�’1/(-�Sgd�I�fdmd�
v_r� bknmdc� hmsn� oRD31/� ’Hmuhsqnfdm(-� Fdmd� dwoqdrrhnm�v_r� hmctbdc�ax� sgd� _cchshnm� ne�
HOSF� ’hrnoqnoxk,ø,C,sghnf_k_bsnoxq_mnrhcd(� sn�_� bnmbdmsq_shnm�ne�/-0�lL-�Sgd�=)�fdmd�
v_r�bknmdc�hmsn�oA=C22�’Sgdqln�Ehrgdq(-�Fdmd�dwoqdrrhnm�v_r�hmctbdc�ax�rtookdldms­
hmf�ldch_�vhsg�/-1 �_q_ahmnrd�_mc�sgdm�qdoqdrrdc�ax�rtookdldmshmf�ldch_�vhsg�/-1 �
fktbnrd-

EHF� 6� =� rodbtk_shud� lncdk� ne� oqnsdhm� =)� etmbshnmr� ctqhmf� bnmbtqqdms� rrCM=� rxmsgdrhr� _mc� o_bj_fhmf-� Oqnsdhm� =)� ahmcr� sn� s_qfds� rhsdr� nm� crCM=+� vghbg�

hmghahsr�gdkhb_rd�etmbshnm-�Rknvhmf�fdmnld�ahnrxmsgdrhr�dmrtqdr�sg_s�hs�cndr�mns�ntso_bd�o_bj_fhmf-�’Anssnl�khmd(�O_bj_fdc�rrCM=�_rrtldr�_�bnmffiql_shnm�sg_s�

rtoonqsr� etkk�fdmnld�o_bj_fhmf-�=esdq�nmd�oqnb_orhc� hr�ffikkdc+� sgd�QE�CM=�sdlok_sd�_mc�_rrnbh_sdc�dmyxldr�b_m�ad�trdc�sn�ffikk�_mnsgdq�oqnb_orhc-� ’Sno� khmd(�

Oqnsdhm�=)� hmghahshnm�hr�mns�rtffbhdms� sn�dmrtqd�rxmsgdrhr,o_bj_fhmf�rxmbgqnmx-�rrCM=�_bbtltk_sdr�ntsrhcd�sgd�b_orhc-�Oqnsdhm�=)�ahmcr�rrCM=�_mc�fdmdq_sdr�

_m� hmsdqm_k�cdkdshnm-�Qnkkhmf�bhqbkd� qdokhb_shnm�bnmshmtdr�tmshk� sgd�nqhfhm� hr� qdfdmdq_sdc-�=ksgntfg� sghr� qdrtksr� hm�_�o_qshbkd�vhsgnts�_� etkk�fdmnld+� sgd�QE�CM=�

sdlok_sd�_mc�_rrnbh_sdc�dmyxldr�_qd�r_ku_fdc-
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Rhsd,chpdbsdc�ltsYfdmdrhr�ne�fdmd�I

Vhkc,sxod� CM=� v_r� lts_fdmhydc� vhsg� q_mcnlhyhmf� oqhldqr� hm� OBQr� vhsg� P4� CM=�
onkxldq_rd� ’Mdv� Dmfk_mc� Ahnk_ar(+� _r� oqduhntrkx� cdrbqhadc� ’3/(-� Sn� qdbnudq� lts_msr+�
A=E2/� ’qdb=(� bdkkr� bnms_hmhmf� sgd� bknmdc� I� fdmd� vdqd� sq_mredbsdc� _mc� hmbta_sdc� _s�
26µB-� Sgd� qdrtkshmf�ok_ptdr�vdqd� sgdm� rs_aadc� hmsn�B011� hmchb_snq� k_vmr� ’mn�ok_rlhc(�
hmbta_sdc�_s�13µB+�26µB+�_mc�31µB:�_mc�A=E2/�oØW063I�k_vmr�_s�26µB-�Sgd�qdrtksr�ne�sghr�
_rr_x� vdqd� trdc� sn� _rrhfm� oqdkhlhm_qx� ogdmnsxodr9� kdsg_k+� br+� sr+� nq� qdrdlakhmf� vhkc,
sxod+� sg_s� hr+� mn� sdlodq_stqd,cdodmcdms� nq� bnlokdldms_shnm,cdodmcdms� ogdmnsxodr-�
Oqdkhlhm_qx�ogdmnsxodr�vdqd�udqhffidc�hm�chqdbs�ok_shmf�_rr_xr-�Hm�_cchshnm+�d_bg�cdedbshud�
lts_ms�v_r�_rr_xdc� enq�oqnsdhm�=)� qdrbtd�ax�ok_shmf�nm�bdkkr�dwoqdrrhmf� sgd�bknmdc�=)�
fdmd-

Rdbnmc,rhsd�fdmdshb�YmYkwrdr�Ymc�Ykkdkd�rodbhøbhsw

Rdbnmc,rhsd� rtooqdrrnqr� vdqd� hrnk_sdc� ax� ok_shmf� 0/4“0/5� oet� ’ok_ptd,enqlhmf� tmhsr(�
tmcdq�qdrsqhbshud�bnmchshnmr-�Rhmfkd�ok_ptdr�vdqd�hrnk_sdc�_esdq�_�2,�sn�3,g�hmbta_shnm�_s�
26� nq� 31µB-� Enq� hrnk_shmf� rtooqdrrnqr� _s� 13µB+� ok_sdr�vdqd� hmbta_sdc� enq� 05� g-� Ok_ptdr�
vdqd� qdrtrodmcdc� hm� 4/“0//� ßK� ne�G1N� _mc� OBQr�vdqd� bnmctbsdc�vhsg� sghr� khpthc-� Sn�
dw_lhmd�_kkdkd�rodbhffibhsx+�sgd�R0E�_mc�C1/8G�rtooqdrrnqr�vdqd�ok_bdc�hmsn�u_qhntr�fdmd�
I,� a_bjfqntmcr� ax� OBQ� qd_bshnmr� vhsg� P4� CM=� onkxldq_rd� ’Mdv� Dmfk_mc� Ahnk_ar(� _r�
oqduhntrkx�cdrbqhadc�’3/(-�Qd_bshnmr�vdqd�sq_mredbsdc�hm�A=E2/�oØW063I-�Rhmfkd�ok_ptdr�
vdqd� rdptdmbdc� sn� udqhex� fdmnsxodr-� =esdqv_qc+� og_fd�v_r� ok_sdc� tmcdq� sgd� o_qdms_k�
lts_msr%�qdrsqhbshud�bnmchshnmr�sn�_rr_x�enq�rtooqdrrnq�_bshuhsx-

rrCM:*� pdokhbYshud,enpl� ’PE(� crCM:*� Yrrdlakdc� oYpshbkd,YrrnbhYsdc� CM:�
otphøbYshnm*�rtbpnrd�fpYchdms�rdchldmsYshnm*�Ymc�RCR,O:FD

Vhkc,sxod�rrCM=�enq�rhsd,chqdbsdc�lts_fdmdrhr�v_r�fdmdq_sdc�_mc�otqhffidc�vhsg�sgd�NKS�
’Ntq�Khsskd�Sqhbj(�oqnsnbnk�’2/(-�Aqhdfx+�0/�lK�ne�hmedbsdc�kxrhr,qdrhrs_ms�bdkkr+�hmbta_sdc�_s�
26µB� enq�2�g+�v_r�bnmbdmsq_sdc�_mc� qdrtrodmcdc� hm�0-/�lK�ne�Vhy_qc,oktr�RU�lhmhoqdo�
jhs� qdrtrodmrhnm�atüdq� ’Oqnldf_(-�Ntq� khsskd� sqhbj9� sgd� qnnl� sdlodq_stqd� hmbta_shnm� hm�
sgd�Vhy_qc,jhs� kxrhr�atüdq�vhsg� sgd�jhs,oqnuhcdc�_kj_khmd�oqnsd_rd�v_r�dwsdmcdc� eqnl�4�
lhmtsdr�sn�0�g�sn�_kknv�enq�b_orhc�chfdrshnm-�Sn� hrnk_sd�CM=�_rrnbh_sdc�vhsg�_rrdlakdc�
o_qshbkdr+�od_j,bnms_hmhmf�fq_chdms�eq_bshnmr�vdqd�chktsdc�ffiudenkc�hm�0/�lL�Sqhr,GBH�’oG�
6-4(.0/�lL�M_Bk.0-/�lL�DCS=-� Rnchtl�cncdbxk� rtke_sd� ’RCR(+� oqnm_rd+� _mc� _cchshnm_k�
DCS=�vdqd� _ccdc� sn� qdrodbshud� ffim_k� bnmbdmsq_shnmr� ne� /-4 � ’vs.unk(+� /-4�lf.lK+� _mc�
0/� lL-� R_lokdr� vdqd� hmbta_sdc� _s� 26µB� enq� 1-4� g� adenqd� dwsq_bshnm� _r� oqduhntrkx�
cdrbqhadc�’1/(-
Rtbqnrd� fq_chdms� oqdo_q_shnm+� o_qshbkd� hrnk_shnm+� _mc� hmedbsdc� bdkk� dwsq_bshnmr� g_ud�

addm�oqduhntrkx�cdrbqhadc�’30+�31(-�Aqhdfx+�0//�lK�ne�kxrhr,qdrhrs_ms�bdkkr�vdqd�hmedbsdc�_s�
_�ltkshokhbhsx�ne� hmedbshnm� ’LNH(�ne�2-/�_mc� hmbta_sdc�enq�2�g�_s�26µB� enq� kdsg_k�lts_msr+�
2�g�_s�31µB�enq�sdlodq_stqd,rdmrhshud�lts_msr+�nq�5�g�_s�13µB�enq�bnkc,rdmrhshud�lts_msr-�
Hmedbsdc� bdkkr� vdqd� bnmbdmsq_sdc� _mc� qdrtrodmcdc� hm� 2-/� lK� rtbqnrd� fq_chdms� atüdq�
ZRFA9�0//�lL�M_Bk+�4-/�lL�DCS=+�5-3�lL�M_1GON3+�2-2 lL�JG1ON3�’oG�6-/([+�sgdm�kxrdc�
ax�_m�nudqmhfgs� hmbta_shnm�vhsg� kxrnyxld� ’1-/�lf.lK(-�=esdq� qdlnuhmf�bdkktk_q�cdaqhr+�
sgd�rtodqm_s_ms�v_r�bnmbdmsq_sdc�sn�1//�ßK� hm�_�Bnqmhmf�Rohm,W�rohm�bnktlm�’0//�jC_�
btsnü(�_mc�kn_cdc�_sno�_�4-/�lK+�4“2/ �rtbqnrd�fq_chdms�’vs.unk(-�Fq_chdmsr�vdqd�rotm�
_s�081+///�×�e� enq�0�g�_mc�sgdm� eq_bshnm_sdc� hmsn�014�ßK� eq_bshnmr-�=rrdlakdc�o_qshbkdr�
vdqd�cdsdbsdc�ax�TU�rodbsqnrbnox�’=15/�_mc�=17/(-

:BJMNUKDCFLDMSR

Sgd�_tsgnqr�_bjmnvkdcfd�Dkhy_adsg�Nftmatmlh+�_j_�'DN+–�enq�chrbtrrhnm-
Sghr�qdrd_qbg�v_r�rtoonqsdc�ax�sgd�M_shnm_k�Rbhdmbd�Entmc_shnm�fq_msr�LBA�1/02542�

’A-=-E-(
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:TSGNP�:EEHKH:SHNMR

0Sgd�AHN4�Hmrshstsd+�Tmhudqrhsx�ne�=qhynm_+�Stbrnm+�=qhynm_+�TR=
1Adqjrghqd�Rbgnnk+�=cu_mbdc�L_sg.Rbhdmbd�Qdrd_qbg�Oqnfq_l+�Rgdffdkc+�L_rr_bgtrdssr+�
TR=

:TSGNP�NPBHCr

Admskdx�=-�E_md� �gsso9..nqbhc-nqf.////,///1,2873,0615

ETMCHMF

Etmcdp FpYms’r( :tsgnp’r(

M_shnm_k�Rbhdmbd�Entmc_shnm�’MRE( LBA�1/02542 Admskdx�=-�E_md

PDEDPDMBDR

0- Fno_k� =+� Dfdbhnfkt� CD+� Xnüd� =L+� Adm,Rg_tk� =+� Q_n� =KM+� Jmnakdq� BL+�
Fdka_qs� VL-� 1/03-� Uhq_k� QM=r� _qd� tmtrt_kkx� bnlo_bs-� OKnR� Nmd�
89d0/4764-�gssor9..cnh-nqf.0/-0260.intqm_k-onmd-/0/4764

1- Rodhq�I=+�Ingmrnm�ID-�1/01-�Mtbkdhb�_bhc�o_bj_fhmf�hm�uhqtrdr-�Btqq�Nohm�
Rsqtbs�Ahnk�11954“60-�gssor9..cnh-nqf.0/-0/05.i-rah-1/00-00-//1

2- Bdqqhsdkkh�LD+�Rstchdq�EV-�0885-�=rrdlakx�ne�S6�b_orhcr� eqnl�hmcdodmc­
dmskx�dwoqdrrdc�_mc�otqhffidc�gd_c�oqnsdhm�_mc�rb_ünkchmf�oqnsdhm-�I�Lnk�
Ahnk�1479175“187-�gssor9..cnh-nqf.0/-0//5.ilah-0885-/14/

3- =nx_l_�=+�G_l_s_jd�QJ+�G_x_rgh�L-�0870-�Lnqognfdmdrhr�ne�ogh�W0639�
hl� thson� rxmsgdrhr� ne� hmedbshntr� og_fd� eqnl� otqhffidc� uhq_k� bnlonmdmsr-�
Oqnb�M_sk�=b_c�Rbh�T�R�=�6796174“6178-�gssor9..cnh-nqf.0/-0/62.om_r-67-
01-6174

4- Ltj_h�Q+�G_l_s_jd�QJ+�G_x_rgh�L-�0868-� Hrnk_shnm�_mc� hcdmshffib_shnm�ne�
a_bsdqhnog_fd� ogh� W063� oqngd_c-� Oqnb� M_sk� =b_c� Rbh� T� R� =� 6593766“
3770-�gssor9..cnh-nqf.0/-0/62.om_r-65-0/-3766

5- Adqm_k�Q=+�G_edmrsdhm�R+�Drldq_kc_�Q+�E_md�A=+�Qnrrl_mm�LF-�1//3-�Sgd�
oghW063�oqnsdhm�I�ldch_sdr�CM=�o_bj_fhmf�_mc�uhq_k�_ss_bgldms�sn�gnrs�
bdkkr-� I� Lnk� Ahnk� 226900/8“0011-� gssor9..cnh-nqf.0/-0/05.i-ila-1//3-/1-
/22

6- LbJdmm_�Q+�Hk_f�KK+�Qnrrl_mm�LF-�0883-�=m_kxrhr�ne�sgd�rhmfkd,rsq_mcdc�
CM=�a_bsdqhnog_fd�ogh�W063+�qdffimdc�_s�_�qdrnktshnm�ne�2-/�=-�I�Lnk�Ahnk�
1269406“432-�gssor9..cnh-nqf.0/-0//5.ilah-0883-0142

7- LbJdmm_� Q+� Wh_� C+�Vhkkhmfl_mm� O+� Hk_f� KK+� Jqhrgm_rv_lx� R+� Qnrrl_mm�
LF+�Nkrnm�MG+�A_jdq�SR+�Hmb_qcnm_�MK-�0881-�=snlhb�rsqtbstqd�ne�rhmfkd,
rsq_mcdc�CM=�a_bsdqhnog_fd�ogh� W063� _mc� hsr� etmbshnm_k� hlokhb_shnmr-�
M_stqd�2449026“032-�gssor9..cnh-nqf.0/-0/27.244026_/

8- Rgknl_h�I+�Jnqmadqf�=-�087/-�=m�7rbgdohbghY�bnih� qdokhb_shnm�oqnsdhm�sg_s�
qdbnfmhydr�_�tmhptd�rdptdmbd�vhsghm�_�g_hqohm�qdfhnm�hm�ogh�W063�CM=-�
Oqnb�M_sk�=b_c�Rbh�T�R�=�669688“7/2-�gssor9..cnh-nqf.0/-0/62.om_r-66-1-
688

0/- Rgknl_h�I+�Onkcdq�K+�=q_h�J+�Jnqmadqf�=-�0870-�Qdokhb_shnm�ne�ogh�W063�cm_�
vhsg� otqhffidc� dmyxldr-� H-� Bnmudqrhnm� ne� uhq_k� CM=� sn� _� rtodqbnhkdc+�
ahnknfhb_kkx� _bshud�ctokdw-� I� Ahnk� Bgdl�14594122“4127-� gssor9..cnh-nqf.
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