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Pgd�oqdrdmbd�ne��,�rxmtbkdhm�’�,�rxm(�WffqdfWsdr)�rtbg�Wr�Idvx�anchdr�hm�oWshdmsr�vhsg�MWqjhmrnm r�chrdWrd�’M.()�
bnmsqhatsdr�sn�cnoWlhmdqfhb�bdkk�cdWsg-�Hmidbshnm�ne�M.�oWshdmszcdqhudc��,�rxm�hm�mnmgtlWm�oqhlWsdr�gWr�hkktr,
sqWsdc�sgd�dwpthrhsd�utkmdqWahkhsx�ne�oqhlWsd�cnoWlhmdqfhb�mdtqnmr-�Ddqd)�vd�Whldc�sn�dktbhcWsd�sgd�sdlonqWk�Wmc�
roWshWk�oWsgnknfhbWk�bgWmfdr�hmctbdc�ax�svn�chrshmbs��,�rxm�oWsgnfdmhb�rsqtbstqdr)�gWuhmf�kWqfd�nq�rlWkk�rhydr-�Pn�
tmqWudk�sgd�tmcdqkxhmf�lnkdbtkWq�oWsgvWxr)�vd�bnmctbsdc�W�oqnsdnlhb�WmWkxrhr�ne�sgd�otsWldm�Wmc�sgd�dmsnqgh,
mWk�bnqsdw)�svn�aqWhm�qdfhnmr�bWqqxhmf�mnsWakd��,�rxm�oWsgnknfx-�Td�cdlnmrsqWsd�sgWs�chrshmbs�Wrrdlakhdr�ne��,�rxm�
WffqdfWsdr�cqhud�tmhptd�oWsgnfdmhb�bgWmfdr�sgWs�tkshlWsdkx�qdrtks�hm�W�bnloWqWakd�dwsdms�ne�mhfqnrsqhWsWk�cdfdm,
dqWshnm�Ws�sgd�kdudk�ne�mhfqWk�cnoWlhmdqfhb�mdtqnm�bdkk�anchdr�Wmc�rsqhWsWk�cnoWlhmdqfhb�sdqlhmWkr-�Lnqd�aqnWckx)�
ntq�–mchmfr�hcdmshex�oWsgnfdmhb�sqWidbsnqhdr�WrrnbhWsdc�vhsg�kWqfd�nq�rlWkk��,�rxm�WffqdfWsdr)�rtffdrshmf�sgd�dw,
hrsdmbd�ne�rdudqWk�onrrhakd�bnmbnlhsWms�oWsgnfdmhb�qntsdr�hm�M.-

HMSPNCTBSHNM
Bg_q_bsdqhyhmf�_mhl_k�lncdkr�_s�chffdqdms�rs_fdr�ne�chrd_rd�oqnfqdr,
rhnm�hr�bqhshb_k�sn�tmcdqrs_mchmf�sgd�bntqrd�ne�mdtqncdfdmdq_shud�o_,
sgnknfhdr� rtbg�_r�O_qjhmrnm#r�chrd_rd� ’OC(-�Vghkd�_bbtltk_shnm�ne�
lhrenkcdc�α,�rxmtbkdhm�’α,�rxm(�hr�bdmsq_k�sn�OC)�hsr�oqdrdmbd�cndr�mns�
_kv_xr� chqdbskx� bnqqdk_sd�vhsg� mdtqnm_k� cd_sg-�Nsgdq�ldbg_mhrlr�
adxnmc�α,�rxm�_ffqdf_shnm�l_x)�sgdqdenqd)�rhfmhfib_mskx�bnmsqhatsd�sn�
mdtqncdfdmdq_shnm�hm�OC�’0(-�Hm�_cchshnm�sn�b_kkhmf�Aq__j#r�gxonsgd,
rhr� hmsn ptdrshnm� ’1()� sghr�fimchmf�tqfdr� sgd�cdudknoldms�ne� _mhl_k�
lncdkr� sg_s�qdokhb_sd� sg_s�rodbhfib�chrd_rd� ed_stqd-�Nudq� sgd� k_rs�cd,
b_cdr)� rdudq_k�mnmgtl_m�oqhl_sd� ’MGO(�lncdkr�ne�OC�g_ud�addm�
bg_q_bsdqhydc�sn�adssdq�tmcdqrs_mc�’2(�_mc�lhlhb�_r�bknrdkx�_r�onrrh,
akd�’3(�OC�o_sgnknfx�oqnfqdrrhnm�_mc�bg_q_bsdqhrshbr-�drd�hmbktcd�

sgd�trd�ne� _fdc _mhl_kr� ’4()� snwhmr� ’5()� uhq_k� udbsnq“ldch_sdc�fdmd�
cdkhudqx�’6) 7()�qdbnlahm_ms�nq�o_shdms,�cdqhudc�α,�rxm�hmidbshnmr�’8()�
nq�fdmdshb�lnchfib_shnmr�’0.) 00()

OC�o_shdms“cdqhudc�α,�rxm�_rrdlakhdr�g_ud�addm�trdc�_r�o_sgn,
fdmhb� sqhffdqr� hm  uhsqn� ’01()� hm�lhbd� ’02)  03(� _mc�MGOr� ’03“05()�
l_jhmf� hs� _m� hmdrshl_akd� snnk� enq� lncdkhmf� OC-� Oqduhntrkx)� vd�
rgnvdc�sg_s�hmsq_rsqh_s_k�hmidbshnm�ne�o_shdms,�cdqhudc�α,�rxm�eq_bshnmr�
bnms_hmhmf�dhsgdq�sgd�k_qfd�_ffqdf_sdr�’K;�eq_bshnm)�_krn�jmnvm�_r�
Kdvx�anchdr(�nq�sgd�rl_kk�_ffqdf_sdr�’R;�eq_bshnm)�enqldc�ax�rnkt,
akd�α,�rxm�oktr�0/��_ffqdf_sdc�α,�rxm�vhsg�_�chffdqdms�_lxknhc�rsqtb,
stqd(�kdc�sn�sgd�r_ld�dwsdms�ne�cno_lhmdqfhb�mdtqncdfdmdq_shnm�hm�
MGO�ats�mns�hm�lhbd�’03(-�d�o_sgnknfhb_k�oqnfikd�nardqudc�hm�sghr�
1,�xd_q�onrs“rsqh_s_k�hmidbshnm�rstcx�rtffdrsdc�chffdqdmsh_k�_bshu_shnm�
ne�bdkktk_q�_mc�lds_ankhb�o_sgv_xr)�tmcdqrbnqhmf�sgd�ltkshe_bsnqh_k�
m_stqd� _mc� bnlokdwhsx� ne� sghr� rxmtbkdhmno_sgx� ’03(-� Gnvdudq)� _�
shld,�bntqrd�rstcx�enkknvhmf�K;�_mc�R;�eq_bshnm�hmidbshnmr�hr�mdbdr,
r_qx�sn�rtoonqs�sghr�bk_hl�etqsgdq-

hr�rstcx�_hldc�sn�hmudrshf_sd�sgd�lnkdbtk_q�ldbg_mhrlr�sqhf,
fdqdc� ax� sgd� hmsq_rsqh_s_k� hmidbshnmr� ne� o_shdms,�cdqhudc� K;� nq� R;�
eq_bshnmr�hm�sgd�r_ld�MGO�bngnqs�_s�5)�01)�_mc�13�lnmsgr�onrshmidb,
shnm)�vhsg� hm,�cdosg� _m_kxrdr� ne�lnqd� sg_m� 07/� u_qh_akdr� nas_hmdc�
eqnl�adg_uhnq_k)�ghrsnknfhb_k)�ahnbgdlhb_k)�sq_mrbqhoshnm_k)�_mc�ahn,
ogxrhb_k�_ooqn_bgdr�_ookhdc�sn�rdudq_k�aq_hm�_qd_r�enq�d_bg�hmchuhc,
t_k-�d�qdrtksr�ghfgkhfgs�chrshmbs�cxm_lhbr�ne�o_sgnfdmhb�_ksdq_shnmr�
adsvddm�sgd�K;�_mc�R;�fqntor)�o_qshbtk_qkx�_ffdbshmf�rxm_oshb�lnc,
tk_shnm�hm�sgd�ots_ldm�_mc�lhsnbgnmcqh_k�gnldnrs_rhr�hm�sgd�dmsn,
qghm_k�bnqsdw-
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’ARogn�oRogn(�vdqd�_kknb_sdc�sn�_�bnmsqnk�fqnto�’m < 6()�_m�K;�fqnto�
’m< 07()�_mc�_m�R;�fqnto�’m < 01()�qdbdhuhmf�0//�μk�ne�ahk_sdq_k�hmidb,
shnm�ne�OC�o_shdms“cdqhudc�K;�nq�R;�eq_bshnmr)�qdrodbshudkx)� hm�
sgd�ots_ldm-

Hm�ntq�oqhnq�vnqj�’03()�vd�dwsdmrhudkx�bg_q_bsdqhydc�sgnrd�α,�rxm�
dwsq_bsr� eqnl�o_shdmsr�vhsg�OC)�m_lhmf� sgdl�KA� _mc�mnKA� ’03(-�
Gnvdudq)�rtbg�mnldmbk_stqd�qdpthqdc�_ldmcldms�adb_trd�vd�hm,
bnqqdbskx�_rrtldc�sgd�_ardmbd�ne�_ffqdf_sdc�α,�rxm�hm�R;�eq_bshnmr-�
d� btqqdms� sdqlhmnknfx)� hmrsd_c)� _bbntmsr� enq� sgd� _lxknhc� fiaqhk�
rsqtbstqd�’03(-�Vd�qdonqsdc�sg_s�K;�eq_bshnmr�’enqldqkx�KA(�oqhl_q,
hkx�bnms_hm�>8/��ne�k_qfd�_ffqdf_sdc�α,�rxm�fiaqhkr)�vgdqd_r�R;�eq_b,
shnmr�’enqldqkx�mnKA(�_qd�l_cd�ne�rnktakd�α,�rxm�’8/�(�_mc >0/��ne�
rl_kk�_lxknhc�rsqtbstqdr�mns�entmc�hm�K;�eq_bshnmr�’03(-�Lnqdnudq)�
tksq_rsqtbstq_k�dw_lhm_shnm�ne�R;�_mc�K;�eq_bshnmr�ax�_snlhb�enqbd�
lhbqnrbnox�’;EL(�’fif- R0;(�_mc�ax�dkdbsqnm�lhbqnrbnox�’fif- R0A(�
bnmfiqldc� rsqtbstq_k� chffdqdmbdr)� vghbg� rodbhfib_kkx� qdud_kdc� sgd�
oqdrdmbd�ne� k_qfdq�_ffqdf_sdr� hm�K;�r_lokdr�bnlo_qdc�sn�sgnrd�hm�
R;�r_lokdr-�Vd�bnmfiqldc�sg_s�rnmhb_shnm�enq�4�lhm�adenqd�hmidb,
shnm�chrqtosdc�K;� hmsn�fiaqhkk_q� eq_fldmsr�vhsg� _m� _udq_fd� rhyd� ne�
51-41�ml�’fif- R0B(-�d�α,�rxm�bnmsdms�pt_mshfidc�ax�dmyxld,�khmjdc�
hlltmnrnqadms�_rr_x�’DKHR;(�v_r�30-22�of.μk�enq�R;�_mc�13-41�of.
μk� enq�K;-�Sn�_kknv�bnlo_qhrnm�adsvddm�dwodqhldms_k�fqntor)�vd�
chktsdc�ansg�onnkr�ne�eq_bshnmr�sn�sgd�kd_rs�bnmbdmsq_sdc�onnk�’13�of.
μk(�adenqd�hm uhun�hmidbshnmr-

Sn�enkknv�sgd�o_sgnknfx�jhmdshbr)�dwodqhldms_k�fqntor�vdqd�sdq,
lhm_sdc�_s�5)�01)�_mc�13�lnmsgr�_dq�rtqfdqx�’bnmsqnk)�m < 6:�K;)�
m <  5� enq� d_bg� shld� onhms:� _mc� R;)� m <  3� enq� d_bg� shld� onhms(�
’Ehf- 0;(-�Mhfqnrsqh_s_k�hmsdfqhsx�v_r�_rrdrrdc�ax�sxqnrhmd�gxcqnwx,
k_rd� ’SG(� rs_hmhmf)� qdud_khmf� _� rhfmhfib_ms� cdbqd_rd� hm�SG� rtqe_bd�
kdudk�hm�sgd�rtars_msh_�mhfq_�’RM(�ne�K;-13ln�_mc�R;-13ln�fqntor�
bnlo_qdc�sn�bnmsqnkr�’Ehf- 0)�A�_mc�B()�_r�oqduhntrkx�qdonqsdc�’03(-�
Rsdqdnknfhb_k� bntmsr�ne�SG,�onrhshud�bdkkr� hm� sgd�RM�bnmfiqldc� sgd�
k_bj� ne� chffdqdmbd� hm� cno_lhmd� bdkk� knrr� adsvddm� sgd� K;� _mc� R;�
fqntor�’±04-0�_mc ±04-6�)�qdrodbshudkx(�’Ehf- 0)�C�_mc�D(- d�bn,
u_qh_shnm�ne�ansg�dmconhmsr�hm�sgd�K;�_mc�R;�fqntor�rtffdrsr�sg_s�
RM cno_lhmdqfhb kdrhnmr _qd oqhl_qhkx knb_khydc vhsghm sgd cdmcqhs,
hb�_qanqhy_shnm-�Svn�xd_qr�_dq�_clhmhrsq_shnm)�K;,��_mc�R;,�hmidbsdc�
a_annmr�chrok_xdc�rhfmhfib_ms�rsqh_s_k�cno_lhmdqfhb�sdqlhm_k�knrr�hm�
sgd� ots_ldm� ’Ehf-  0)� E� _mc� F(� _mc� sgd� b_tc_sd� mtbkdtr� ’Ehf-  0)�
E�_mc�G(-

;s�01�lnmsgr)�ansg�K;,��_mc�R;,�hmidbsdc�fqntor�rgnvdc�rhlhk_q�
qdctbshnm� hm� cno_lhmdqfhb� sdqlhm_kr� ’>06�()� _kadhs� nmkx� sgd� K;�
fqnto�qd_bgdc�rs_shrshb_k�rhfmhfib_mbd-�hr�ogdmnsxod)�hmchb_shud�ne�
nmfnhmf�mdtqncdfdmdq_shud�oqnbdrrdr)�qdrdlakdr�_�oqdlnsnq�rs_fd�ne�
OC)�bg_q_bsdqhydc�ax�kdrr�sg_m�sgd�34��knrr�ne�SG�rsqh_s_k�hmmdqu_,
shnm)�_s�kd_rs�adknv�sgd�sgqdrgnkc�qdpthqdc�enq�sgd�nmrds�ne�o_qjhmrnm,
hrl�’06(-�d�jhmdshbr�adsvddm�sgd�K;�_mc�R;�fqntor�’fif- R1)�;�sn�C(�
_ood_q�sn�ad�udqx�rhlhk_q)�_ksgntfg�hs�qdl_hmr�sn�ad�cdsdqlhmdc�mnv�
vgdsgdq�chrshmbs�o_sgnknfhb_k�ldbg_mhrlr�l_x�ad�hmunkudc-

BnpshbVk��,�rxm�oVsgnknfx�adfhmr�dVpkhdp�hm�K:,�dwonrdc�MGOr
Vd�hmudrshf_sdc�sgd�kdudkr�ne�sns_k�α,�rxm�’Ehf- 1;(�_mc�α,�rxm�ognr,
ognqxk_sdc� _s� rdqhmd,�018� ’oRxm(� ’Ehf-  1A()� s_jdm� _r� _� rtqqnf_sd�
l_qjdq�ne�α,�rxm�o_sgnknfx�vhsghm�06�aq_hm�qdfhnmr�’Ehf- 1B(-�Sns_k�
α,�rxm�’Ehf- 1)�;�_mc�B(�fkna_kkx cdbqd_rdc�nudq�shld)�dwbdos�hm�sgd�
ghoonb_lotr-�Hm�sgd�b_tc_sd�mtbkdtr)�dbgnhmf�sgd�SG�cdmdqu_shnm�
c_s_)�α,�rxm�oqnfqdrrhudkx�cdbqd_rdc�eqnl�_r�d_qkx _r�01�lnmsgr� hm�
sgd�K;�fqnto�to�sn�13�lnmsgr)�tkshl_sdkx�qd_bghmf�rhlhk_q�kdudkr�hm�
ansg�sgd�K;�_mc�R;�fqntor�’±05-04��enq�K;-13ln�_mc ±04-54��enq�

R;-13ln�bnlo_qdc�sn�sg_s�hm�bnmsqnk(-�;�shld,�cdodmcdms�hmbqd_rd�
hm�sns_k�α,�rxm�v_r�entmc�nmkx�hm�sgd�ghoonb_lotr)�vghbg�v_r�lnqd�
oqnmntmbdc� hm� sgd� R;� fqnto� bnlo_qdc� sn� sg_s� hm� sgd� K;� fqnto�
’Ehf- 1C(-�oRxm�hlltmnqd_bshuhsx�hmbqd_rdc)�o_qshbtk_qkx�hm�sgd�bnq,
shb_k�_qd_r�ne�ansg�sgd�K;�_mc�R;�fqntor-�Rtbg�_m�hmbqd_rd)�gnvdudq)�
rs_qsdc�_r�d_qkx�_r�5�lnmsgr�hm�sgd�K;�fqnto�’Ehf- 1)�A�_mc�B(-�d�
dmsnqghm_k�bnqsdw�’Ehf- 1)�E�_mc�F)�_mc�fif- R2;()�bnmfiqldc�ax�ahn,
bgdlhb_k�sdbgmhptdr�’fif- R1D()�_mc�o_q_ghoonb_lo_k�bnqsdw�’Ehf- 1)�
G�_mc�H)�_mc�fif- R2A(�vdqd�rhfmhfib_mskx�sgd�lnrs�_ffdbsdc�_qd_r�’y,�
rbnqd = 1(-�Sq_mrhdms�dkdu_shnmr�ne�oRxm�vdqd�_krn�nardqudc�hm�sgd�
ghoonb_lotr)� _ksgntfg� oRxm� hlltmnqd_bshuhsx� od_jdc� d_qkhdq� hm�
K;�’5�lnmsgr(�sg_m�hm�R;�’01�lnmsgr(�fqntor�’fif- R2B(-�Snfdsgdq)�
sgdrd�qdrtksr�rtffdrs�sg_s�rsqh_s_k�hmidbshnmr�ne�K;r�_mc�R;r�hmctbd�
chrshmbs�sdlonq_k�bg_mfdr�hm�α,�rxm�_mc�oRxm�kdudkr)�vhsg�d_qkhdq�cd,
udknoldms� ne� o_sgnknfx� hm� K;,�hmidbsdc� bnlo_qdc� sn� sg_s� hm� R;,�
hmidbsdc�_mhl_kr-

ChffdpdmshVk�oVsgnknfhbVk�jhmdshbr�rtffdrs�Vm dVpkhdp�rsVps�hm�
K:,�dwonrdc�MGOr
Vd�bnmctbsdc�_�sgnqntfg�hmudrshf_shnm�ne�sgd�K;,��_mc�R;,�dwonrdc�
MGO�aq_hmr-�Vd�_m_kxydc�ltkshokd�o_sgnknfx,�qdk_sdc�u_qh_akdr)� hm,
bktchmf� dmconhmsr� qdk_sdc� sn� mhfqnrsqh_s_k� cdmdqu_shnm)� adg_uhnq_k�
o_q_ldsdqr)� α,�rxm“qdk_sdc� _mc� mnm“α,�rxm“qdk_sdc� o_sgnknfx� dmc,
onhmsr�’hm�rdudq_k�aq_hm�_qd_r()�_mc�ahnknfhb_k�flthc�α,�rxm�ld_rtqd,
ldmsr-� ;� vhcd� _qq_x� ne� sdbgmhptdr� v_r� trdc)� hmbktchmf� dsgnknfx)�
hlltmnghrsnbgdlhrsqx)�ghrsnknfx)�ahnbgdlhrsqx)�rxmbgqnsqnm�q_ch_,
shnm�w,�q_x�fltnqdrbdmbd�’RQ,�WQE(�rodbsqnldsqx�’Ehf- 2;()�vghbg�_k,
knvdc� enq� sgd� bnkkdbshnm� ne� 07/� u_qh_akdr� enq� d_bg� hmchuhct_k)� _r�
oqduhntrkx�cdrbqhadc�’03(�’rdd Ehf- 2A�enq�u_qh_akd�_aaqduh_shnm�mn,
ldmbk_stqd�_mc�s_akd R0�enq�hmchuhct_k�c_s_(-�Vd�dwsq_bsdc�sgd�u_qh,
_akdr�sg_s�rhfmhfib_mskx�chffdqdc�adsvddm�sgd�bnmsqnk�_mc�sgd�K;�nq�R;�
fqntor�eqnl�sghr�c_s_rds-�Vd�oknssdc�sgdl�nudq�shld�’Ehf- 2B()�hqqd,
rodbshud�ne�sgd�chqdbshnm�ne�sgd�bg_mfd-�Rhw�lnmsgr�_dq�hmidbshnm)�sgd�
K;�_mc�R;�fqntor�chffdqdc�eqnl�sgd�bnmsqnk�fqnto�enq�4�_mc�00�u_qh,
_akdr)�qdrodbshudkx)�_�chffdqdmbd�sg_s�qnrd�sn�33�_mc�20�u_qh_akdr)�qd,
rodbshudkx)� _s� 13� lnmsgr� _dq� hmidbshnm-� Nudq_kk)� sghr� o_ssdqm� hr�
rtffdrshud�ne�_�oqnfqdrrhud�chrd_rd�ogdmnsxod�’Ehf- 2B(-�Rdbnmc)�sn�
rgdc�khfgs�nm�sgd�chffdqdms�o_sgv_xr�_ffdbsdc�_s�d_bg�shld�onhms)�vd�
fqntodc�sgd�u_qh_akdr�hmsn�mhmd�qdkdu_ms�b_sdfnqhdr�’Ehf- 2)�C�sn�E)�_mc�
s_akd R0(-�Rtbg�c_s_�nqf_mhy_shnm�tmq_udkdc�chffdqdms�o_ssdqmr�hm�K;,��
_mc�R;,�dwonrdc�MGOr-� Hs� hr� hmsdqdrshmf� sn�mnshbd� sgd�oqnfqdrrhud�
chffdqdmsh_shnm�adsvddm�dwodqhldms_k�_mc�bnmsqnk�fqntor�nudq�shld)�
vhsg�ghfgdq�mtladq�ne�rhfmhfib_mskx�chffdqdms�u_qh_akd�13�lnmsgr�_e,
sdq�rtqfdqx�enq�sgd�l_inqhsx�ne�sgd�b_sdfnqhdr�’Ehf- 2C(-�Rhw�lnmsgr�
_dq�hmidbshnm)�K;,�hmidbsdc�a_annmr�rgnvdc�mhfqnrsqh_s_k�mdtqncd,
fdmdq_shnm�sg_s�v_r�_rrnbh_sdc�vhsg�_�k_qfdq�lnchfib_shnm�hm�rnktakd�
α,�rxm“qdk_sdc�bnlo_qdc�sn�sg_s�hm�hmrnktakd�α,�rxm“qdk_sdc�u_qh_akdr�
’Ehf- 2D(-�Bnmudqrdkx)�sgd�R;�fqnto�chc�mns�rgnv�mdtqncdfdmdq_shnm�
_s�5�lnmsgr)�ats�k_qfdq�bg_mfdr�hm�hmrnktakd�bnlo_qdc�sn�sg_s�hm�rnk,
takd�α,�rxm“qdk_sdc� u_qh_akdr:�lnqdnudq)� _ksdq_shnmr� hm�oqnsdnrs_rhr,�
qdk_sdc�u_qh_akdr�dldqfdc�’Ehf- 2E(-�Svdkud�lnmsgr�_dq� hmidbshnm)�
sgd�K;�fqnto�rgnvdc�k_qfdq�mhfqnrsqh_s_k�mdtqncdfdmdq_shnm�vghbg�
v_r�_rrnbh_sdc�vhsg�_�oqnfqdrrhud�hmbqd_rd�hm�sgd�mtladq�ne�rnkt,
akd�_mc�hmrnktakd�α,�rxm“qdk_sdc�_mc�a_r_k�f_mfkh_�cxretmbshnm�Zh-d-)�
γ,�_lhmnatsxqhb�_bhc�’F;A;(�_mc�fkts_l_sd�kdudkr�hm�Fknatr�O_kkhctr�
Hmsdqmtr�’FOh([�u_qh_akdr�’Ehf- 2D(-�Sgd�mtladq�ne�rnktakd�α,�rxm“�
qdk_sdc�_mc�oRxm,�qdk_sdc�u_qh_akdr�hmbqd_rdc-�Rhlhk_qkx)�_ksgntfg�mn�
nudqs�o_qjhmrnmhrl�v_r�nardqudc)�adg_uhnq_k�_amnql_khshdr�jhbjdc�
hm)� mns_akx� rnbh_k� vhsgcq_v_k� Z_r� qdonqsdc� hm� 13,�lnmsg� a_annmr:�
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2�ne 08

Ehf-�0-�Chrshmbs�mhfpnrsphVsVk�mdtpncdfdmdpVshnm�oVssdpm�hr�nardpudc�Vesdp�hmspVrsphVsVk�hmidbshnm�ne�oVshdms,�cdphudc�K:�Vmc�R:�epVbshnmr-�’:(�Sgd�rstcx�ok_m�hm,
bktcdr�hmidbshnm�ne�aq_hm,�cdqhudc�K@�_mc�R@�eq_bshnmr�vhsg�sdqlhm_shnm�shld�onhmsr�_s�5*�01*�_mc�13�lnmsgr�_esdq�rtqfdqx-�’A(�Hkktrsq_shud�hl_fdr�_mc�’B(�rb_ssdq�oknsr�ne�mhfq_k�
sxqnrhmd�gxcqnwxk_rd�’SG(�rtqe_bd�hlltmnrs_hmhmf�hm�sgd�RM�ne�bnmsqnk�_mc�K@.R@,�hmidbsdc�MGOr�_qd�dwoqdrrdc�_r _�odqbdms_fd�ne�bnmsqnkr-�Rb_kd�a_q*�4//�μl-�’C(�Qdoqd,
rdms_shud�hl_fdr�_mc�’D(�pt_mshfib_shnm�ne�SG,�onrhshud�mdtqnmr�ax�rsdqdnknfhb_k�bntmshmf�hm�sgd�RM�ne�bnmsqnk�_mc�_s�chffdqdms�shld�onhmsr�enkknvhmf�hmsq_rsqh_s_k�hmidbshnm�
ne�K@�_mc�R@�eq_bshnmr�eqnl�O_qjhmrnm r�chrd_rd�o_shdmsr-�Rb_kd�a_q*�1//�μl-�’E(�Hkktrsq_shud�hl_fdr�_mc�’F�_mc�G(�rb_ssdq�oknsr�ne�rsqh_s_k�SG�hlltmnrs_hmhmf�hm�bnmsqnk�_mc�
K@.R@,�hmidbsdc�mnm,�gtl_m,�oqhl_sdr _qd�dwoqdrrdc�_r�_�odqbdms_fd�ne�bnmsqnkr-�Rb_kd�a_qr*�4�ll-�C_s_�_qd�dwoqdrrdc�_r�ld_mr ~ RC*�sgd�annsrsq_oodc�ld_m�chffdqdmbd�
vhsg 84��bnmficdmbd�hmsdqu_k�’BH: dqqnq�a_q(�hr�rgnvm�nm�sgd�anssnl�o_qs�ne�sgd�fq_og-�Rs_shrshb_k�_m_kxrhr�v_r�odqenqldc�trhmf�_�svn,�rhcdc�odqlts_shnm�s�sdrs-�%O + /-/4�
bnlo_qdc�sn�bnmsqnk�_mhl_kr-�ln*�lnmsgr-
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3�ne 08

Ehf-�1-�ApVhm,�vhcd�VmVkxrhr�ne��,�rxm�oVsgnknfx�enkknvhmf�hmspVrsphVsVk�hmidbshnm�ne�K:�Vmc�R:�epVbshnmr�epnl�oVshdmsr�vhsg�OVpjhmrnm r�chrdVrd-�’:�_mc A(�Hkktrsq_shud�
hl_fd�ne�’@(�α,�rxm�_mc�’A(�rdqhmd,018�ognrognqxk_sdc�α,�rxm�’oRxm(�rs_hmhmf-�’B(�Ghrsnknfhb_k�pt_mshfib_shnm�hm�chffdqdms�aq_hm�qdfhnmr�ne�α,�rxm�_mc�oRxm�qdoqdrdmsdc�_r�_�
y,�rbnqd�eqnl�sgd�bnmsqnk�ld_m�_mc�RC�gd_sl_o*�_mc�rs_shrshb_k�_m_kxrhr�v_r�odqenqldc�trhmf�_�svn,�rhcdc�odqlts_shnm�s�sdrs-�%O + /-/4�bnlo_qdc�sn�bnmsqnk�_mhl_kr-�
’C�_mc�D(�Hmrds�ne�hkktrsq_shud�hl_fdr�ne�’C(�α,�rxm�_mc�’D(�oRxm�hlltmnrs_hmhmf�hm�sgd�ghoonb_lotr�ne�bnmsqnk*�R@,�hmidbsdc*�_mc�K@,�hmidbsdc�_mhl_kr-�’E�_mc�F(�Hmrds�ne�hk,
ktrsq_shud�hl_fdr�ne�’E(�α,�rxm�_mc�’F(�oRxm�hlltmnrs_hmhmf�hm�sgd�dmsnqghm_k�bnqsdw�ne�bnmsqnk*�R@,�hmidbsdc*�_mc�K@,�hmidbsdc�_mhl_kr-�’G�_mc�H(�Hmrds�ne�hkktrsq_shud�hl_fdr�
ne�’G(�α,�rxm�_mc�’H(�oRxm�hlltmnrs_hmhmf�hm�sgd�o_q_ghoonb_lo_k�bnqsdw�ne�bnmsqnk*�R@,�hmidbsdc*�_mc�K@,�hmidbsdc�_mhl_kr-�Rb_kd�a_qr*�’@�_mc�A( 7�ll*�’C( 0�ll*�’D*�F*�_mc�
H( 1/�μl*�_mc�’E�_mc�G( 0//�μl-�ln*�lnmsgr-
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4�ne 08

Ehf-�2-�OVsgnknfhbVk,�pdkVsdc�uVphVakd chffdpdmbdr�adsvddm�K:�Vmc�R:�fpntor-�’:(�Fq_oghb_k�qdoqdrdms_shnm�ne�sgd�chffdqdms�sxodr�ne�u_qh_akdr�_m_kxydc�hm�sghr�rstcx�
hmbktchmf�’0(�cno_lhmdqfhb�cdfdmdq_shnm*�’1(�adg_uhnq_k�_rrdrrldms*�’2(�α,�rxm“qdk_sdc�o_sgnknfx*�’3(�mnm“α,�rxm“qdk_sdc�o_sgnknfx*�_mc�’4(�ots_shud�ahnl_qjdqr-�
’A(�Fthcdkhmd�enq�u_qh_akd�m_lhmf-�’B(�@m_kxrdr�ne�sgd�mtladq�ne�u_qh_akdr�rhfmhfib_mskx�chffdqdms�eqnl�sgd�bnmsqnk�fqnto�rgnv�_m�hmbqd_rd nudq�shld�enq�ansg�fqntor-�
’C(�Rb_ssdq�oknsr�chrok_xhmf�sgd�mtladq�ne�rhfmhfib_ms�u_qh_akdr�’v�_whr(�_mc�sgd�odqbdms_fd�ne�rhfmhfib_ms�u_qh_akdr�ne�d_bg�b_sdfnqx*�hmbktchmf�oqnsdnrs_rhr*�R018�ognr,
ognqxk_sdc�α,�rxm*�rnktakd�α,�rxm*�hmrnktakd�α,�rxm*�adg_uhnq_k*�a_r_k�f_mfkh_�cxretmbshnm*�mdtqncdfdmdq_shnm* α,�rxm�hm�ancx�flthcr*�hmfl_ll_shnm�o_q_ldsdqr�’x�_whr(*�_mc�sgd�
chffdqdms�shld�onhmsr�’5*�01*�_mc�13�lnmsgr(�vhsg�chffdqdms�rhyd�_mc�rxlankr�’bqnrr�enq�K@�_mc�rpt_qd�enq�R@(�qdud_kr�_�chffdqdmbd�o_ssdqm�hm�K@�’kdes(�_mc�R@�’qhfgs(�fqntor-�
’D�_mc�E(�Ohd,�cntfgmts�bg_qsr�rgnvhmf�sgd�qdk_shud�oqnonqshnmr�ne�d_bg�u_qh_akd�hmudrshf_sdc�hm�sgd�K@�’D(�_mc�R@�’E(�fqntor- Sgd�sns_k�qhmf�rhyd�qdedqr�sn�sgd�qdk_shud�oqnonq,
shnmr�ne�u_qh_akdr�hmudrshf_sdc�’m < 057(�fqntodc�ax�bnknq�b_sdfnqx:�sgd�hmsdqm_k�qhmfr�qdedq�sn�sgd�5,�lnmsg�onrshmidbshnm�shld�onhms*�sgd�lhcckd�qhmfr�sn�sgd�01,�lnmsg�
onrshmidbshnm�shld�onhms*�_mc�sgd�dwsdqm_k�qhmfr�qdedq�sn�sgd�13,�lnmsg�onrshmidbshnm�shld,�onhms�fqntor-�Rhfmhfib_mskx�chffdqdms�u_qh_akdr�hm�sgd�K@�_mc�R@�fqntor�bnlo_qdc�
sn�sgnrd�hm�bnmsqnkr�_s�sgd�sgqdd�chffdqdms�shld�onhmsr�onrshmidbshnm�’h-d-*�5*�01*�_mc�13�lnmsgr(�_qd�qdoqdrdmsdc�hm�khfgsdq�bnknq�sg_m�mnmrhfmhfib_ms�nmdr-�ln*�lnmsgr-
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5�ne 08

’03([-�K;,�dwonrdc�MGOr�bnkkdbsdc�_s�13�lnmsgr�etqsgdq�vnqrdmdc)�
vhsg� dudm�lnqd� u_qh_akdr� adhmf� rhfmhfib_mskx� _ffdbsdc� bnlo_qdc� sn�
bnmsqnkr�’Ehf- 2D(-�R;,�dwonrdc�MGOr�_krn�rgnvdc�_�qhrd�hm�sgd�mtl,
adq�ne� rhfmhfib_mskx�_ffdbsdc�u_qh_akdr�_s�13�lnmsgr)�ats�nmkx� sgnrd�
qdk_sdc� sn� rnktakd� α,�rxm� _mc� cdfdmdq_shnm� ’Ehf-  2E(-� Vghkd� ansg�
fqntor�chrok_xdc�_�bnlo_q_akd�dwsdms�ne�mhfqnrsqh_s_k�cdfdmdq_shnm�_s�
13�lnmsgr)�sgdrd�c_s_�rtffdrs�_m�d_qkhdq�rs_qs�ne�sgd�o_sgnknfhb_k�oqn,
bdrr�hm�K;,�dwonrdc�MGOr)�vhsg�R;,�dwonrdc�_mhl_kr�chrok_xhmf�_�kdrr�
l_stqd�o_sgnknfhb_k�oqnfikd�sg_m�K;,�dwonrdc�nmdr-

Opnsdnlhb�VmVkxrhr�ne�otsVldm�Vmc�dmsnpghmVk�bnpsdw�
pdudVkr�ldbgVmhrshb�chffdpdmbdr
;dq�ghfgkhfgshmf� sgd�chffdqdms�o_sgv_x� shld�bntqrdr)�vd� etqsgdq�
rstchdc�sgd�ro_sh_k�qdronmrd�’knb_k�_mc�chrs_ms(�sn�K;�_mc�R;�hm,
idbshnmr�_mc�hsr�lnctk_shnm�nudq�shld�sgqntfg�tmah_rdc�l_rr�rodb,
sqnldsqx�’LR(“a_rdc�oqnsdnlhbr-�Oqnsdnlhb�_m_kxrhr�v_r�odqenqldc�
nm�svn�qdfhnmr9�’h(�sgd�ots_ldm)�vghbg�hr�sgd�hmidbshnm�rhsd�_mc�rgnvr�
mdtqncdfdmdq_shnm�’Ehf- 0)�E� sn�G()�_mc�’hh(� sgd�dmsnqghm_k�bnqsdw)�
vghbg� hr� sgd� qdfhnm� rgnvhmf� sgd�lnrs� oqnmntmbdc� oRxm� bg_mfdr�
’Ehf- 1F(-

O_hqvhrd� bnlo_qhrnmr� hm� sgd� ots_ldm� qdud_kdc� sg_s� mtldqntr�
oqnsdhmr�vdqd�chffdqdmsh_kkx�qdftk_sdc�tmcdq�sgd�u_qhntr�dwodqhldm,
s_k� bnmchshnmr� ’Ehf- 3;(-�Tmkhjd� sgd� R;� fqnto)� sgd� mtladq� ne� to,�
qdftk_sdc�oqnsdhmr�chlhmhrgdc�nudq�shld�’h-d-)�eqnl�5�sn�13�lnmsgr(�hm�
sgd�K;�fqnto�bnlo_qdc�sn�sg_s�hm�sgd�bnmsqnk�fqnto�’Ehf- 3;(-�d�
mtladq�ne�cnvm,�qdftk_sdc�oqnsdhmr�od_jdc�13�lnmsgr�_dq�hmidbshnm�
hm�ansg�dwodqhldms_k fqntor-�K;�_mc�R;�fqntor�rg_qdc�sgd�lnrs�che,
edqdmsh_kkx�_atmc_ms�oqnsdhmr�’C;Or(�’07(�_s�13�lnmsgr�_dq�hmidb,
shnm)�hmchb_shmf�_�rhlhk_q�oqnsdnld�oqnfikd�_s�k_sd�rs_fd�’Ehf- 3A(-�hr�
rhlhk_qhsx�v_r�bnmfiqldc�ax�ghdq_qbghb_k�bktrsdqhmf�’Ehf- 3B(�adb_trd�
_qq_mfhmf� sgd� hmidbshnm�fqntor�ax� shld�onhmsr� qdud_kdc� sg_s)� hm� sgd�
ots_ldm)�sgd�bnqd�qdronmrd�hr�bnmrdqudc�hqqdrodbshud�ne�sgd�sxod�ne�
α,�rxm� hmidbsdc-�Oqnsdhm,�a_rdc�bktrsdqhmf�ghfgkhfgsdc�_�l_inq�chffdq,
dmbd� adsvddm� d_qkx� ’5� _mc� 01�lnmsgr(� _mc� k_sd� ’13�lnmsgr(� shld�
onhmsr)�qdhmenqbhmf�sgd�qdrtksr�nas_hmdc�nm�bnmrdqudc�C;Or�’Ehf- 3A(-

Mdws)�vd�trdc�tmrtodquhrdc�chldmrhnm_khsx�qdctbshnm�Zoqhmbho_k�
bnlonmdmsr� _m_kxrhr� ’OB;([� sn� b_ostqd� oqnsdnld,�vhcd� u_qh_shnmr�
_bqnrr�fqntor-�OB;�hcdmshfidr�oqhmbho_k�bnlonmdmsr�’OBr()�nq�chldm,
rhnmr)�sg_s�qdoqdrdms�bnnqchm_sdc�u_qh_shnmr�hm�oqnsdhm�_atmc_mbd�_mc�
_qd�nqcdqdc�ax�sgd�_lntms�ne�u_qh_mbd�sgdx�dwok_hm-�Vd�sgdm�bnqqd,
k_sdc� sgdrd� zoqnsdnldr� _wdr–�vhsg�oqduhntr� dwodqhldms_k�c_s_-�d�
Od_qrnm�bnqqdk_shnm�bndffibhdms�sdrs�qdud_kdc�_�rsqnmf�bnqqdk_shnm�ad,
svddm� OB2� u_ktdr� _mc�l_mx� dwodqhldms_k� mdtqno_sgnknfx,�qdk_sdc�
u_qh_akdr� ’Ehf-  3C(-� OB2� _krn� chrbqhlhm_sdc� adsvddm� dwodqhldms_k�
fqntor�_ffdbsdc�ax�OC�o_shdms“cdqhudc�eq_bshnmr�_mc�sgd�nsgdq�fqntor�
_s�13�lnmsgr�’Ehf- 3D()�rgnvhmf�_�chudqfdms�o_ssdqm�_s�sgd�01,�lnmsg�
shld�onhms�’K;-01ln) 00-//�:�_mc�R;01-ln) ±/-51�(�’Ehf- 3E(-�Vd�
rdkdbsdc�sgd�sno�0/��ne�oqnsdhmr�bnmsqhatshmf�sn�OB2)�nudq�sgd�84sg�
odqbdmshkd�’m < 027(�_mc�tmcdq�sgd�4sg�odqbdmshkd�’m < 027(�’Ehf- 3E(-�
Fdmd�nmsnknfx�bnlahmdc�vhsg�mdsvnqj�_m_kxrhr�rgnvdc�sg_s�oqnsdhmr�
hmunkudc� hm�otqhmd�lds_ankhrl�_mc� rxm_oshb�nqf_mhy_shnm�vdqd� sgd�
lnrs�chffdqdmsh_kkx�dwoqdrrdc�hm�sgd�ots_ldm)�bnmrhrsdms�vhsg�mdtqn,
cdfdmdq_shnm�dudmsr�_qntmc�sgd�hmidbshnm�rhsd�’h-d-)�ots_ldm(�’Ehf- 3)�E�
_mc�F(�’08) 1.(-

d r_ld _m_kxrhr v_r odqenqldc nm sgd dmsnqghm_k bnqsdw oqn,
sdnlhb�c_s_rds-�d�mtladq�ne�to,�qdftk_sdc�oqnsdhmr�hmbqd_rdc�oqn,
fqdrrhudkx�hm�sgd�K;�fqnto)�eqnl�1/�sn�3/�oqnsdhmr�to,�qdftk_sdc�_s�5�
_mc�13�lnmsgr)�qdrodbshudkx�’Ehf- 4;(-�;�fqnto�ne�11�C;Or)�bnlonrdc�
ne� 03� to,�qdftk_sdc� _mc� 7� cnvm,�qdftk_sdc� oqnsdhmr)� v_r� bnmrdqudc�

_lnmf�sgd�K;�_mc�R;�fqntor�_s�01�_mc�13�lnmsgr�_dq� hmidbshnm)�
rgnvhmf� _� rhlhk_q�l_stq_shnm�ne� sgd�o_sgnknfx� ’Ehf- 4A(-�;krn)� sgd�
K;-01ln�fqnto�rg_qdc�lnqd�C;Or�vhsg�sgd�R;-01ln�_mc�R;-13ln�
fqntor�sg_m�vhsg�sgd�K;-13ln�fqnto)�rtffdrshmf�_�chffdqdms�o_sgnkn,
fx�sq_idbsnqx�enq�sghr�fqnto�’Ehf- 4A(-�d�_atmc_mbd�ne�C;Or�hm�sgd�
dmsnqghm_k�bnqsdw�oqnsdhmr�v_r�rs_mc_qchydc�_r�y,�rbnqdr�_mc�ghdq_qbgh,
b_kkx� bktrsdqdc� ’Ehf-  4B(-� Fqnto� bktrsdqhmf� rgnvdc� rhlhk_qhshdr� ad,
svddm�sgd�K;�_mc�R;�fqntor�5�lnmsgr�_dq�hmidbshnm)�_mc�rdo_q_shnm�
ax� α,�rxm“sxod� hmidbsdc� _dq� 01� lnmsgr� ’vgdm� o_sgnknfhb_k� α,�rxm�
rs_qsr�sn�_bbtltk_sd�hm�sghr�qdfhnm: Ehf- 1B(-�hr�ghfgkhfgsr�sgd�chffdq,
dms�bdkktk_q�qdronmrd�dmf_fdc�ax�sgd�svn�sxodr�ne�α,�rxm�_ffqdf_sdr-�
Eqnl�_�sdlonq_k�rs_mconhms)�sgd�K;�fqnto�_s�13�lnmsgr�v_r�fqntodc�
vhsg�R;�fqntor�_s�01�_mc�13�lnmsgr)�hmchb_shmf�_�e_rsdq�oqnfqdrrhnm�ne�
α,�rxm�o_sgnknfx�hm�sgd�dmsnqghm_k�bnqsdw�ne�sgd�R;�fqnto�_mc�bnm,
rnkhc_shmf�sgd�c_s_�eqnl�bnmrdqudc�C;Or�_m_kxrhr�’Ehf- 4A(-

Sn�rstcx�sgd�c_s_rds�ax�ltkshchldmrhnm_k�_m_kxrhr)�vd�odqenqldc�
OB;� _mc� bnqqdk_sdc� sgd� qdrtksr� vhsg� dwodqhldms_k� u_qh_akdr-� OB1�
bnqqdk_sdc� sgd� lnrs� vhsg� sgd� 07/� o_sgnknfhb_k,�qdk_sdc� u_qh_akdr�
sgqntfg�sgd�Od_qrnm�bnqqdk_shnm�’Ehf- 4C(-�Etqsgdqlnqd)�vd�bntkc�
chrbqhlhm_sd�sgd�o_shdms,�cdqhudc�hmidbshnm�fqntor�_bqnrr�shld�onhmsr�
’Ehf- 4D(-�d�dwok_hmdc�u_qh_mbd�ne�sgd�OB1�qdud_kdc�cxm_lhb�che,
edqdmbdr� _lnmf� dwodqhldms_k� fqntor� ’Ehf-  4E(-� Sgd� K;� fqnto�
oqnfqdrrhudkx�hmbqd_rdc�eqnl�±12-16��_s�5�lnmsgr�sn�7-3/��_s�
01�lnmsgr�_mc�sn�00-57��_s�13�lnmsgr-�d�ld_m�dwok_hmdc�u_qh,
_mbd�ne�sgd�R;�fqnto�qnrd�eqnl�±03-77��_s�5�lnmsgr�sn�08-46��_s�
01�lnmsgr)� rdsskhmf� sn� 04-85�� _s� 13�lnmsgr� ’Ehf- 4E(-�Sn� etqsgdq�
chrdms_mfkd� hm� mdsvnqj� _m_kxrhr)� vd� rdkdbsdc� sgd� 0/�� ne� oqnsdhmr�
g_uhmf�lnqd� hlo_bs�nm� sgd�OB2�dwok_hmdc�u_qh_mbd)� h-d-)� nudq� sgd�
84sg�odqbdmshkd� ’m < 023(�_mc�tmcdq� sgd�4sg�odqbdmshkd� ’m < 023(�
’Ehf-  4E(-� Tmkhjd� sgd� ots_ldm)� sgd� rdkdbshnm� ne�ltkshokd� oqnsdhmr�
eqnl�sgd�dmsnqghm_k�bnqsdw�OB1�hr�0/��qdk_sdc�sn�sgd�lhsnbgnmcqh_�
_mc� dwnbxsnrhr� oqnbdrr� ’Ehf- 4F(-�hr� o_ssdqm� hr� bnmrhrsdms�vhsg�
sgd�bdmsq_k�qnkd�ne�sgd�lhsnbgnmcqh_�hm�b_ro_rd�_bshu_shnm�_mc�bdkk�
cd_sg�_mc�chrs_ms�roqd_chmf�ogdmnldmnm�hmunkuhmf�α,�rxm�dwnbxsn,
rhr�’Ehf- 4)�E�_mc�F(�’1.) 10(-

:ksdpVshnmr�ne�rxmVoshb�lVpjdpr�hm�otsVldm�nbbtp�dVpkx�hm�R:
Sn�u_khc_sd�ntq�oqnsdnlhb� qdrtksr)�vd� dwoknqdc� sgd�m_stqd�ne�cxr,
qdftk_sdc�rxm_oshb�nqf_mhy_shnm�ax�ld_rtqhmf�sgd�dwoqdrrhnm�ne�sgd�
onrsrxm_oshb�cdmrhsx�oqnsdhm�84�’ORC,�84(�_mc�sgd�oqdrxm_oshb�cdm,
rhsx�oqnsdhm�rxm_osnogxrhm�’11(�hm�sgd�ots_ldm-�ORC,�84�dwoqdrrhnm�
kdudkr�’Ehf- 5)�;�_mc�A(�rgnvdc�_�qdctbshnm�hm�sgd�K;�fqntor�bnl,
o_qdc� sn� sg_s� hm� bnmsqnkr� _s� 01�lnmsgr� ’±4/-0�(� _mc� 13�lnmsgr�
’±13-/�(�_dq�hmidbshnm-�Bnmudqrdkx)�hm�sgd�R;�fqntor)�ORC,�84�dw,
oqdrrhnm� kdudkr� vdqd� qdctbdc� _s� 5� lnmsgr� ’±43-2�()� 01� lnmsgr�
’±44-8�()�_mc�13�lnmsgr�’±5/-3�()�hmchb_shmf�e_rs�_mc�rsqnmf�onrs,
rxm_oshb�_ksdq_shnmr�’Ehf- 5A(-�Rxm_osnogxrhm�kdudkr�vdqd�tm_ffdbsdc�
hm�sgd�K;�fqntor�’Ehf- 5)�;�_mc�B()�vgdqd_r�sgdx�fq_ct_kkx�cdbkhmdc�
hm�sgd�R;�fqnto�_s�01�lnmsgr�’±10-5�(�_mc�13�lnmsgr�’±32-08�()�
rtffdrshmf�_�k_sdq�cdbkhmd�hm�oqdrxm_oshb�dkdldmsr�enkknvhmf�sgd�q_o,
hc� knrr�ne�onrsrxm_oshb�bnlo_qsldmsr�’Ehf- 5A(-�Ne�hmsdqdrs)� hm�sgd�
R;�fqnto�_s�sgd k_sdrs�shld�onhms�’h-d-)�R;-13ln()�ORC,�84�kdudkr�mdf,
_shudkx�bnqqdk_sdc�vhsg�_ffqdf_sdc�α,�rxm�ld_rtqdc�ax�cns,�akns�hm�sgd�
ots_ldm�Zbndffibhdms�ne�cdsdqlhm_shnm�’P1(�< ±/-8706)�A < /-/072[�
’Ehf- 5C()�hmchb_shmf�sg_s�sgd�hmbqd_rd�hm _ffqdf_sdc�enqlr�ne�α,�rxm�
hr� _rrnbh_sdc� vhsg� _� cdbqd_rd� hm� ORC84� dwoqdrrhnm-� Hm� _cchshnm)�
ORC84� dwoqdrrhnm� onrhshudkx� bnqqdk_sdc�vhsg� sgqdd� chffdqdms�α,�rxm�
rnktakd,�qdk_sdc�u_qh_akdr� hm� sgd�ots_ldm�’Ehf- 5C(-�drd�fimchmfr�
rtffdrs�sg_s�bg_mfdr�hm�sgd�dwoqdrrhnm�kdudkr�ne�ORC84�l_x�qdfldbs�
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6�ne 08

Ehf-�3-�Opnsdnlhb�VmVkxrhr�ne�otsVldm�opnsdhm�rVlokdr�rgnvr�chffdpdmbdr�hm�opnsdhm�dwopdrrhnm�cxmVlhbr�adsvddm�sgd�K:�Vmc�R:�fpntor�nudp�shld-�’:(�Mtladq�
ne�oqnsdhmr�rhfmhfib_mskx�to,�qdftk_sdc�nq�cnvm,�qdftk_sdc�hm�K@,��_mc�R@,�dwonrdc fqntor�bnlo_qdc�sn�bnmsqnk�fqnto-�’A(�ToRds�okns ne�sgd�chffdqdmsh_kkx�_atmc_ms�oqnsdhmr�
’C@Or(�’m = 0(�bnmrdqudc�hm�_s�kd_rs�svn�fqntor*�qdoqdrdmshmf�to,�qdftk_sdc�’xdkknv(�_mc�cnvm,�qdftk_sdc�’aktd(�oqnsdhmr�hm�chffdqdms�fqntor-�D_bg�bnktlm�bnqqdronmcr�sn�
_m�dwodqhldms_k fqnto�rds*�_mc�a_q�bg_qsr�nm�sno�rgnv�sgd�rhyd�ne�sgd�rds-�D_bg�qnv�bnqqdronmcr�sn�_�onrrhakd�hmsdqrdbshnm9�Sgd�fikkdc,�hm�bdkkr�rgnv�vghbg�rds�hr�o_qs�ne�_m�
hmsdqrdbshnm-�@krn�mnshbd�sgd�khmdr�bnmmdbshmf�sgd�fikkdc,�hm�bdkkr9�Sgdx�rgnv�hm�vghbg�chqdbshnm�xnt�rgntkc�qd_c�sgd�okns- ’B(�Gd_sl_o�_mc�ghdq_qbghb_k�bktrsdqhmf�_m_kxrhr�
a_rdc�nm�bg_mfdr�hm�oqnsdhm�_atmc_mbd�bnlo_qdc�sn�bnmsqnk-�’C(�Oqhmbho_k�bnlonmdmsr�_m_kxrhr�’OB@(�ne�sgd�oqnsdnlhb�c_s_rds�bnqqdk_sdc�vhsg�u_qh_akdr�nas_hmdc�eqnl�
adg_uhnq_k*�ghrsnknfhb_k*�ahnbgdlhb_k*�sq_mrbqhoshnm_k*�_mc�ahnogxrhb_k�_ooqn_bgdr-�Od_qrnm�bnqqdk_shnm�adsvddm�sgd�hmchuhct_k�rbnqdr�hm�d_bg�oqhmbho_k�bnlonmdms�’OB(�
vhsg�sgd�hmchuhct_k�u_ktdr�ne�u_qh_akd�_m_kxrhr*�%O + /-/4-�’D(�Hmchuhct_k�MGO�u_ktdr�tonm�OB1�_mc�OB2�cq_vhmf�svn�bktrsdqr�rdfqdf_shmf�_mhl_kr�hmidbsdc�13�lnmsgr�adenqd�
sgd�nsgdqr-�’E�_mc�F(�Mdsvnqj�_m_kxrhr�ne�oqnsdhmr�tmcdq�sgd�4sg�_mc�_anud�sgd�84sg�odqbdmshkd�ne�sgd�OB2�’m�< 2//(-
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7�ne 08

Ehf-�4-�Opnsdnlhb�VmVkxrhr�ne�dmsnpghmVk�bnpsdw�opnsdhm�rVlokdr�rgnvr�chffdpdmbdr�hm�opnsdhm�dwopdrrhnm�cxmVlhbr�adsvddm�sgd�K:�Vmc�R:�fpntor�nudp�shld-�
’:(�Mtladq�ne�oqnsdhmr rhfmhfib_mskx�to,�qdftk_sdc�nq�cnvm,�qdftk_sdc�hm�K@,��_mc�R@,�dwonrdc�fqntor�bnlo_qdc�sn�bnmsqnkr�nudq�shld�rgnv�rhlhk_q dmchmf�mtladqr�vhsg�
chffdqdmbdr�hm�fiqrs,shld�onhmsr-�’A(�ToRds�okns�ne�sgd�C@Or�’m = 0(�bnmrdqudc�hm�_s�kd_rs�svn�fqntor*�qdoqdrdmshmf�to,�qdftk_sdc�’xdkknv(�_mc�cnvm,�qdftk_sdc ’aktd(�oqnsdhmr�
to,��_mc�cnvm,�qdftk_sdc�hm�chffdqdms�fqntor-�’B(�Gd_sl_o�ne�_kk�oqnsdhm�dwoqdrrhnm�rhfmhfib_mskx�to,�qdftk_sdc�nq�cnvm,�qdftk_sdc�bnlo_qdc�sn�bnmsqnk�hm�sgd�dmsnqghm_k�
bnqsdw-�’C(�OB@�ne�sgd�oqnsdnlhb�c_s_rds�bnqqdk_sdc�vhsg�u_qh_akdr�nas_hmdc�eqnl�adg_uhnq_k*�ghrsnknfhb_k*�ahnbgdlhb_k*�sq_mrbqhoshnm_k*�_mc�ahnogxrhb_k�_ooqn_bgdr-�
Od_qrnm�bnqqdk_shnm�adsvddm�sgd�hmchuhct_k�rbnqdr�hm�d_bg�OB�vhsg�sgd�hmchuhct_k�u_ktdr�ne�u_qh_akd�_m_kxrhr*�%O + /-/4-�’D(�Hmchuhct_k�MGO u_ktdr�tonm�OB0�_mc�OB1�cq_v,
hmf�svn�bktrsdqr�rdfqdf_shmf�_mhl_kr�hmidbsdc�13�lnmsgr�adenqd�eqnl�sgd�nsgdqr-�’E�_mc�F( Mdsvnqj�_m_kxrhr ne�oqnsdhmr�tmcdq�sgd�4sg�_mc�_anud�sgd�84sg�odqbdmshkd�ne�
sgd�OB1�’m < 2//(-
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8�ne 08

sgd�nmrds�ne�rxmtbkdhmno_sgx�hm�sgd�ots_ldm)�nq�_s�kd_rs�sgd�bnmrd,
ptdmbdr�sgdqdne-�Nm�sgd�nsgdq�g_mc)�sgd�cnvm,�qdftk_shnm�ne�rxm_o,
snogxrhm� dwoqdrrhnm� hm� sgd� R;-13ln� fqnto� ’Ehf-  5D(� mdf_shudkx�
bnqqdk_sdc�vhsg�sgd�dwoqdrrhnm�ne�α,�rxm�hm�sgd�ots_ldm)�_r�qdud_kdc�
ax� pt_mshs_shud� onkxldq_rd� bg_hm� qd_bshnm� ’pOBQ:�P1 < ±/-8751)�
A < /-/027()�hlltmnakns�’P1 < ±/-8704)�A < /-/074()�_mc�hllt,
mnrs_hmhmf�hm�sgd�ots_ldm�’P1 < /-8754)�A < /-/024(-�hr�hmchb_sdr�
sg_s�sgd�hmbqd_rd�ne�α,�rxm�hr�_rrnbh_sdc�vhsg�_�cdbqd_rd�ne�rxm_osn,
ogxrhm� dwoqdrrhnm� kdudkr� hm� sgd� ots_ldm-�Snfdsgdq)� sgdrd�fimchmfr�
rtoonqs�sgd�qdkdu_mbd�ne�ntq�oqnsdnlhb�qdrtksr�_mc�hmchb_sd�sg_s�rxm,
_oshb�chrnqf_mhy_shnm�oqdedqdmsh_kkx�_ffdbsr�sgd�R;�fqntor�bnlo_qdc�
sn�sgd�K;�fqntor-

K:�hmctbdr�bnlokdw�pdnpfVmhyVshnm�ne�lhsnbgnmcphVk�Vbshuhsx�
hm�dmsnpghmVk�bnpsdw
Oqnsdnlhb�_m_kxrhr�ne�sgd�dmsnqghm_k�bnqsdw�ghfgkhfgsdc�chffdqdmbdr�
hm� rdudq_k�lhsnbgnmcqh_,�qdk_sdc� oqnsdhmr� adsvddm� sgd� K;� _mc� R;�
fqntor-�Sn�cdsdqlhmd� sgd�onsdmsh_k�ldbg_mhrlr�tmcdqkxhmf�lhsn,
bgnmcqh_k� _ksdq_shnmr� hm� sgd� dmsnqghm_k� bnqsdw)� vd� mdws� _m_kxydc�
sq_mrknb_rd�ne�sgd�ntsdq�lhsnbgnmcqh_k�ldlaq_md�bnlokdw�rtatmhs�
1/�’SNL1/(�dwoqdrrhnm�_r�_�l_qjdq�ne�lhsnbgnmcqh_k�l_rr�ctd�sn�
hsr� bnmrshstshud� dwoqdrrhnm� hm� sgd� ntsdq� lhsnbgnmcqh_k� ldlaq_md�
’NLL(�’12(�_mc�sgd�svn�rokhbhmf�enqlr�ne�NO;0)�m_ldkx)�sgd�rgnqs�
’R,�NO;0(�_mc�sgd�knmf�’K,�NO;0(�enqlr-�R,�NO;0�hr�hmunkudc�hm�qd,
rsnqhmf�dmdqfdshb�dffibhdmbx�’13()�vghkd�K,�NO;0�hr�lnrskx�hmunkudc�hm�
lhsnbgnmcqh_k�etrhnm-�Knmf�_mc�rgnqs�enqlr�ne�NO;0�bnlokdldms�
d_bg�nsgdq�sn�qdbnmrshstsd�lhsnbgnmcqh_k�lnqognknfx-

Hlltmnakns�_m_kxrhr�ne�SNL1/�qdud_kdc�_m�noonrhsd�bg_mfd�
hm� dwoqdrrhnm� hm� sgd�K;-13ln�fqnto� ’102-0�� ne� bnmsqnk(� _mc� sgd�
R;-13ln�fqnto�’34-2��ne�bnmsqnk(�’Ehf- 6;(-�SNL1/�chrsqhatshnm�
v_r� etqsgdq�_rrdrrdc�ax� hlltmnfltnqdrbdmbd-�Mn�_ksdq_shnmr�vdqd�
entmc� hm� sgd�K;�fqntor-�Gnvdudq)� hm� sgd�R;�fqntor)�_� rhfmhfib_ms�
hmbqd_rd�ne�SNL1/�sns_k�rtqe_bd�v_r�nardqudc�_s�5�lnmsgr�’*03-8�μl1�
odq�bdkk(�enkknvdc�ax�_�cdbqd_rd�_s�01�lnmsgr�’±1/-4�μl1(�_mc�13�lnmsgr�
’±02-8�μl1(�’Ehf- 6A()�cdlnmrsq_shmf�_�oqnfqdrrhud�qdctbshnm�hm�lh,
snbgnmcqh_k�l_rr�hm�sgd�dmsnqghm_k�bnqsdw-

Etqsgdq�rtoonqshmf�sgd�nbbtqqdmbd�ne�lhsnbgnmcqh_k�_ksdq_shnmr)�
vd�pt_mshfidc�sgd�chffdqdms�NO;0�hrnenqlr�ax�hlltmnakns�_m_kxrhr�
’Ehf- 6B(-�hr�ldsgnc _bbtq_sdkx�cdohbsr�rtaskd�bg_mfdr�hm�lhsn,
bgnmcqh_k�lnqognknfx)�lnshkhsx)�_mc�dmdqfx�oqnctbshnm�’14“16(-�Hm�
sgd�K;�fqntor)�R,�NO;0� hlltmnakns� kdudkr�vdqd� rhfmhfib_mskx�cd,
bqd_rdc�’±25-13�(�nmkx�hm�sgd�K;-13ln�fqnto�bnlo_qdc�sn�sg_s�hm�
sgd�bnmsqnk�fqnto�’Ehf- 6C()�vghbg�lhfgs�rtffdrs�_�k_sd�lhsnbgnm,
cqh_k�dmdqfx�cdfibhs-�hr�R,�NO;0�cdbqd_rd�sdmcr�sn�bnqqdk_sd�vhsg�
ghrsnknfhb_k�oRxm�_rrdrrldms�hm�sgd�dmsnqghm_k�bnqsdw�’P1 < /-5441)�
A < /-/40(� ’Ehf- 6D(-�Vd� nardqudc� sg_s� K,�NO;0� rhfmhehb_mskx�
qnrd�hm�sgd�K;-01ln�’*034-7�()�R;-5ln�’*031-4�()�_mc�R;-13ln�
’*022-7�(�fqntor�bnlo_qdc� sn� sg_s� hm�bnmsqnkr)� rtffdrshmf�_m�
dmg_mbdc�lhsnbgnmcqh_k� etrhnm�’Ehf- 6E(-�Nudq_kk)� sgd�qdrtksr�na,
s_hmdc�hm�sgd�K;�fqntor�hmchb_sd�rdudq_k�lhsnbgnmcqh_k�_ksdq_shnmr)�
hmbktchmf�_m�hmbqd_rd�hm�lhsnbgnmcqh_k�l_rr�_rrnbh_sdc�vhsg�_�knrr�
ne�dmdqfx�deehbhdmbx�_s�13�lnmsgr)�khjdkx�ctd�sn�_m�dmg_mbdldms�
ne�lhsnbgnmcqh_k�etrhnm�_s�01�lnmsgr-�Hm�sgd�R;�fqnto)�sgd�qdrtksr�
rtffdrs�l_hmkx�_�oqnfqdrrhud�knrr�ne�lhsnbgnmcqh_k�l_rr-

Ehf-�5-�AhnbgdlhbVk�Vmc�ghrsnknfhbVk�VmVkxrhr�ne�opd,��Vmc�onrsrxmVoshb�opnsdhmr-�’:�sn�B(�Hkktrsq_shud�hl_fdr�’@(�_mc�rb_ssdq�oknsr�’A�_mc�B(�ne�hlltmnakns�_m_kxrhr�ne�
onrsrxm_oshb�oqnsdhm�’A(�ORC,�84�_mc�’B(�rxm_osnogxrhm�hm�sgd�ots_ldm�ne�bnmsqnkr�_mc�K@,��_mc�R@,�hmidbsdc�MGOr-�’C(�Bnqqdk_shnm�adsvddm�ORC,�84�hlltmnakns�c_s_�_mc�
α,�rxm�cns�akns�hm�K@-01ln�’P1 < /-8833*�O < /-///4(*�45,�jC_�α,�rxm�hlltmnakns�hm�R@-5ln�’P1 < /-8465*�O < /-/103(*�lnmnldqhb�α,�rxm�hlltmnakns�hm�R@-01ln�’P1 < /-8124*�
O < /-/654(*�_mc�_ffqdf_sdc�α,�rxm�cns�akns�hm�R@-13ln�’P1 < ±/-8706*�O < /-/072(-�’D(�Bnqqdk_shnm�adsvddm�rxm_osnogxrhm�hlltmnakns�kdudkr�_mc�α,�rxm�kdudkr�hm�sgd�ots_,
ldm�_r�ld_rtqdc�ax�pOBQ�’P1 < ±/-8751*�O < /-/027(*�hlltmnghrsnbgdlhrsqx�’HGB(�’P1 < /-8754*�O < /-/024(*�_mc�hlltmnakns�’P1 < ±/-8704*�O < /-/074(�hm�sgd�R@-13ln�
fqnto-�C_s_�_qd�dwoqdrrdc�_r�ld_mr ~ RC*�_mc�sgd�annsrsq_oodc�ld_m�chffdqdmbd�vhsg�84��BH�’dqqnq�a_q(�hr�rgnvm�nm�sgd�anssnl�o_qs�ne�sgd�fq_og-�Rs_shrshb_k�_m_kxrhr�v_r�
odqenqldc�trhmf�sgd�svn,�rhcdc�odqlts_shnm�s�sdrs-�%O + /-/4�bnlo_qdc�sn�bnmsqnk�_mhl_kr-�VA*�Vdrsdqm�akns-
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Ehf-�6-�AhnbgdlhbVk Vmc�ghrsnknfhbVk�VmVkxrdr�ne�lhsnbgnmcphVk�lVpjdpr�pdudVk�bgVmfdr�hm�cxmVlhbr�adsvddm�K:�Vmc�R:�fpntor-�’:�_mc�A(�Hlltmnakns�ne�SNL1/�
’@(�_mc�SNL1/�hlltmnfltnqdrbdmbd�rs_hmhmf�’A(�_m_kxrdr�hm�sgd�chffdqdms�dwodqhldms_k�fqntor�hm�sgd�dmsnqghm_k�bnqsdw-�Rb_kd�a_q*�4�μl-�’B�sn E(�Dmsnqghm_k�bnqsdw�’DMS(�
hlltmnakns�_m_kxrhr�ne�hmsdqm_k�lhsnbgnmcqh_k�ldlaq_md�oqnsdhm�NO@0*�hmbktchmf�sgd�rgnqs�’R,�NO@0(�’C(�_mc�sgd�knmf�’K,�NO@0(�’E(�enqlr*�chrok_xhmf�_�bnqqdk_shnm�ad,
svddm�R,�NO@0�_mc�vhsg�oRxm�HGB�kdudk�hm�sgd�K@-13ln�fqnto�’P1 < /-5441*�O < /-/40(�’D(-�C_s_�_qd�dwoqdrrdc�_r�ld_mr ~ RC*�_mc�sgd�annsrsq_oodc�ld_m�chffdqdmbd�vhsg�
84��BH�’dqqnq�a_q(�hr�rgnvm�nm�sgd�anssnl�o_qs�ne�sgd�fq_og-�Rs_shrshb_k�_m_kxrhr�v_r�odqenqldc�trhmf�_�svn,�rhcdc�odqlts_shnm�s�sdrs-�%O + /-/4�bnlo_qdc�vhsg�bnmsqnk�
_mhl_kr-�ln*�lnmsgr-
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CHRBTRRHNM
Gdqd)�vd�rgdc�khfgs�nm�sgd�bnlokdwhsx�ne�sgd�o_sgnknfx�hmctbdc�ax�
R;�_mc�K;�enqlr�ne�α,�rxm“dmqhbgdc�OC�o_shdms“cdqhudc�eq_bshnmr-�
Vd�hcdmshfidc�chffdqdmsh_k�jhmdshbr�_mc�ldbg_mhrlr�_rrnbh_sdc�vhsg�
sgd�hmidbshnm�ne�R;�_mc�K;�ax�odqenqlhmf�_m�hm,�cdosg�knmfhstchm_k�
bg_q_bsdqhy_shnm�hm�_�k_qfd�MGO�bngnqs-�Trhmf�oqnsdnlhbr)�vd�ghfg,
khfgsdc� sgd� rg_qdc� _mc� tmhptd� bdkktk_q� qdronmrdr� _rrnbh_sdc� vhsg�
rl_kk�nq�k_qfd�α,�rxm�_ffqdf_sdr-�Vd�nardqudc�sg_s�oqd,��_mc�onrsrxm,
_oshb�bg_mfdr�cdodmc�nm�sgd�eq_bshnm�sxod-�;krn)�lhsnbgnmcqh_k�_k,
sdq_shnmr�vdqd�nardqudc�hm�sgd�dmsnqghm_k�bnqsdw)�vhsg�_�cdbqd_rdc�
lhsnbgnmcqh_k�l_rr�hm�sgd�R;�fqntor�_mc�_�lhsnbgnmcqh_k�bnlokdw�
_bshuhsx�qdnqf_mhy_shnm�hm�sgd�K;�fqntor-

Qdkxhmf� nm� ntq� dwsdmrhud� o_sgnknfhb_k� bg_q_bsdqhy_shnm� bnudqhmf�
07/�adg_uhnq_k)�ghrsnknfhb_k)�_mc�ahnbgdlhb_k�o_q_ldsdqr�_ookhdc�sn�
3/� aq_hm� _qd_r� ne� hmsdqdrs� bnlahmdc�vhsg� _m�tmah_rdc� bnlo_q_shud�
oqnsdnlhbr�_ooqn_bg)�vd�f_hmdc�hmrhfgs�hmsn�_�bnloqdgdmrhud�l_o,
ohmf� sn�dktbhc_sd� sgd� sdlonq_k�_mc�ro_sh_k�o_sgnknfhb_k�bg_mfdr� hm,
ctbdc�ax�svn�chrshmbs�OC�o_shdms“cdqhudc�α,�rxm�o_sgnfdmhb�rsqtbstqdr�
’03(-�Vd�oqduhntrkx�rgnvdc�sg_s�rl_kk�’R;(�_mc�k_qfd�’K;(�α,�rxm�_r,
rdlakhdr� hmctbd� cno_lhmdqfhb� cdfdmdq_shnm� hm�MGOr� 1� xd_qr� _dq�
_clhmhrsq_shnm�’03(�vhsgnts�jmnvhmf�’h(�sgd�oqdbhrd�jhmdshbr�ne�sgnrd�
mdtqncdfdmdq_shud� bg_mfdr� _mc� ’hh(� sgd� ots_shud� chffdqdmsh_k� o_sgn,
knfhb_k�o_sgv_xr�hmunkudc-�hr�knmfhstchm_k�rstcx�rgnvr�sg_s�sgd�cn,
o_lhmdqfhb� _wnm_k� cdokdshnm� hm� sgd� b_tc_sd� mtbkdtr� _ood_qr� d_qkx�
’h-d-)�_s�01�lnmsgr(�hm�sgd�K;,�hmidbsdc�fqnto�’Ehf- 0G()�cdlnmrsq_shmf�
_m d_qkx�o_sgnknfhb_k�dffdbs�ne�ghfgkx�dmqhbgdc�_ffqdf_sdc�α,�rxm�eq_b,
shnmr-�hr� rtffdrsr� _�l_inq� hlo_hqldms� hm� sgd�nqf_mhy_shnm�ne� sgd�
mhfqnrsqh_s_k� oqnidbshnmr)� _ffdbshmf� bnmrdptdmskx� sgd� cno_lhmdqfhb�
bdkkr�knb_sdc�hm�sgd�cnqr_k�o_qs�ne�sgd�RM)�vghbg�oqnidbs�sn�sgd�b_tc_sd�
mtbkdtr�’07) 17(-�D_qkx�cno_lhmdqfhb�cdokdshnm�hm�sgd�b_tc_sd�mtbkdtr�
bnqqdk_sdr�vhsg�sgd�nmrds�ne�bnfmhshud�rxlosnlr�rtbg�_r�cdoqdrrhnm�
_mc�f_hs�oqnakdlr)�qdonqsdc�hm�sgd�khsdq_stqd�’18(�ats�mns�hm�ntq�rstcx)�
onrrhakx�adb_trd�sgd�rsqh_s_k�cno_lhmdqfhb�sdqlhm_k�knrr�hm�sgd�b_t,
c_sd�mtbkdtr�qdl_hmdc�adknv�sgd�sgqdrgnkc�ne�nudqs�rxlosnl�_ood_q,
_mbd�’>4/��ne�sdqlhm_k�knrr(�’2.) 20(-

Sn�lnmhsnq�o_sgnknfhb_k�ordtcn,�oqnfqdrrhnm)�vd�pt_mshfidc�sgd�
qdfhnm_k�atqcdm�ne�α,�rxm�o_sgnknfx�_s�d_bg�shld�onhms)�ld_rtqhmf�
oRxm�_r�_�rtqqnf_sd�l_qjdq-�Vd�nardqudc�_m�d_qkhdq�qhrd�ne�oRxm�hm�
sgd�K;�fqntor�bnlo_qdc�sn�sg_s�hm�sgd�R;�fqntor�hm�ltkshokd�aq_hm�
qdfhnmr�’Ehf- 1B()�dwbdos�enq�sgd�k_sdq_k�cnqr_k�mtbkdtr�ne�sgd�sg_k_,
ltr)�oqdedqdmsh_kkx�khmjdc�sn�adg_uhnq_k�hlo_hqldms�hm�o_shdms�vhsg�
OC)�rtbg�_r�eqddyhmf�ne�f_hs�’21(-�drd�fimchmfr�qdhmenqbd�sgd�uhdv�
sg_s�K;�’Ehf- 2D(�_mc�R;�’Ehf- 2E(�l_x�_bshu_sd�chrshmbs�o_sgnfdmhb�
oqnbdrrdr�_mc�cxm_lhbr�nudq�shld)�_�bnmbdos�cdudknodc�hm�ntq�d_q,
khdq�rstcx�trhmf�_�l_bghmd�kd_qmhmf“a_rdc�_ooqn_bg�’03(-�hr�_o,
oqn_bg�dbgndr�_�knmfhstchm_k�rstcx�trhmf�rsqh_s_k�hmidbshnmr�ne�α,�rxm�
oqdenqldc� fiaqhkr� hm�lhbd� adsvddm� 1� vddjr� _mc� 07�lnmsgr-�hr�
rstcx� trdc� vgnkd,�aq_hm� shrrtd� bkd_qhmf)� ghfg,�qdrnktshnm� hl_fhmf)�
_mc� _� bnlots_shnm_k�lncdk� enq� sq_bjhmf� ansg� sgd� nqhfhm� _mc� sgd�
oqno_f_shnm�o_sgv_xr�ne�oRxm�o_sgnknfx�eqnl�sgd�rsqh_stl�sgqntfg�
ltkshokd� qdsqnfq_cd� qntsdr� hm� sgd� bnqshbn,�a_r_k,�f_mfkh_,�sg_k_ln,�
bnqshb_k�knno�’22()�dlog_rhyhmf�sg_s�_m_snlhb_k�bnmmdbshuhsx�rddlr�
sn� ad� sgd�l_hm� cqhudq� ne�α,�rxm� roqd_c)� hm� _fqddldms�vhsg� nsgdqr�
’23) 24(-

Hm�sghr�bnmsdws)�ntq�rstcx�oqnuhcdr�_m�hmu_kt_akd�MGO�c_s_rds�enq�
_�adssdq�tmcdqrs_mchmf�_mc�bg_q_bsdqhy_shnm�ne�sgd�o_sgnfdmhb�oqn,
bdrrdr�hmctbdc�ax�sgd�ots_lhm_k�hmidbshnm�ne�rl_kk)�lnrskx�rnktakd)�
α,�rxm�dwsq_bsr�’h-d-)�R;(�nq�k_qfd)�lnrskx�_ffqdf_sdc)�α,�rxm�dwsq_bsr�
’h-d-)�K;(�cdqhudc�eqnl�o_shdms�vhsg�OC-�Qdbdms�qdrd_qbg�g_r�qdud_kdc�

sg_s�lnqd�sg_m�nmd�rodbhdr�ne�_lxknhc�hr�oqdrdms�hm�mdtqncdfdmdq_,
shud�chrd_rd�aq_hmr)�hmbktchmf�OC�’25) 26()�vgdqd�rl_kk�mnm,�fiaqhkk_q�
α,�rxm�_ffqdf_sdr�_qd�sgd�bqhshb_k�rodbhdr�cqhuhmf�mdtqnhmfl_ll_shnm�
_mc� chrd_rd� oqnfqdrrhnm� ’27(-�d� oqdrdmbd� ne� chffdqdms� _lxknhc�
rsqtbstqdr� _kknvr� sn� rodbtk_sd� sg_s� hmchuhct_k�fiaqhk� bnmenql_shnmr�
chbs_sd�chffdqdms�chrd_rd�bnmchshnmr)�rhfmhfib_mskx�bnlokdwhexhmf�_mx�
_ssdlos�_s�chrd_rd�lncdkhmf-�Hm�sgd�oqdrdms�rstcx)�vd�g_ud�hcdmshfidc�
_s� kd_rs� svn� e_lhkhdr� ne� rodbhdr� cdqhudc� eqnl� sgd� r_ld�OC�aq_hmr)�
m_ldc�K;�_mc�R;)�vghbg�_qd�svn�chrshmbs�aq_hm,�cdqhudc�_lxknhcr�
a_rdc�nm�sgd�duhcdmbd�ne�lhbqn,�hmeq_qdc�rodbsqnrbnox�’03(-�Vd�g_ud�
cdlnmrsq_sdc� sg_s�d_bg� sxod�ne�_lxknhc� hr� _rrnbh_sdc�vhsg�tmhptd�
_mc� rodbhfib� o_sgnknfhb_k� o_sgv_xr� ’R;� hr� khmjdc� sn� rxm_oshb� cxr,
etmbshnm)�vghkd� K;� hr� khmjdc� sn�lhsnbgnmcqh_k� qdnqf_mhy_shnm� _mc�
cxretmbshnm(-�Cdrohsd�sgdhq�chffdqdms�ldbg_mhrlr)�ansg�_lxknhcr�tk,
shl_sdkx�qdrtks� hm�rhlhk_q�adg_uhnq_k�_amnql_khshdr)�_r�oqdchbsdc�ax�
bnlo_q_akd�mhfqnrsqh_s_k�cdmdqu_shnm-�Nmkx�_�rstcx�nm�MGOr�g_r�sgd�
onvdq�sn�tmq_udk�sghr�adg_uhnq)�_r�lhbd�_qd�mns�rdmrhshud sn�R;�’03(-�
hr�rstcx�rtffdrsr�sg_s�o_shdmsr�khjdkx�g_qanq�chffdqdms�_lxknhcr�sg_s�
sqhffdq�chrshmbs�o_sgnfdmhb�o_sgv_xr)�bnmudqfhmf�sn�sgd�r_ld�mhfqnr,
sqh_s_k�c_l_fd-

Ntq�rstcx�hmbktcdc�_m�tmah_rdc�dwoknq_shnm�ne�sgd�oqnsdnld�ne�
svn�rdkdbsdc�aq_hm�qdfhnmr)�knb_kkx�nq�qdlnsdkx)�_ffdbsdc�ax�K;�_mc�
R;-�Oqnsdnlhb�_m_kxrhr�ne�sgd�hmidbshnm�rhsd�’h-d-)�ots_ldm(�_kknvdc�
tr� sn� chrbqhlhm_sd� oqnsdhm� bktrsdqr)� dwok_hmhmf�lnrs� ne� sgd� chffdq,
dmbdr�adsvddm�dwodqhldms_k�fqntor� enbtrhmf�nm� sgd� rxm_oshb�mds,
vnqj� ’Ehf-  3E(-� Sn� bnmfiql� sgd� hmunkudldms� ne� sghr� o_sgv_x)� vd�
cdsdqlhmdc�sgd�dwoqdrrhnm�ne�rxm_osnogxrhm�_mc�ORC,�84)�u_khc_sdc�
oqd,�� _mc�onrsrxm_oshb�l_qjdqr)� qdrodbshudkx)� sgqntfg� hlltmnakns�
_mc� hlltmnfltnqdrbdms� sdbgmhptdr-�Vd� rgnv� _� rxm_oshb� mdsvnqj�
qdlncdkhmf�_dq�0�xd_q�hm�K;,�hmidbsdc�_mhl_kr)�vhsg�sgd�cdbqd_rdc�
kdudkr�’Ehf- 5A(�ne�ORC,�84�bnqqdk_shmf�vhsg�sgd�oqnsdhm�enkchmf�rs_str�
ne�α,�rxm�hm�sgd�ots_ldm�’Ehf- 5C()�_knmf�vhsg�sgd�cdbqd_rd�hm�oqd,
rxm_oshb�rxm_osnogxrhm�dkdldmsr�’Ehf- 5D(-�Ntq�qdrtksr�_qd�qdlhmhr,
bdms�ne�nsgdq�hm uhun�_mc�gtl_m�onrslnqsdl�rstchdr�rgnvhmf�sg_s�
cno_lhmdqfhb� cdokdshnm� cdbqd_rdr� ORC,�84� kdudkr� hm� sgd� rsqh_stl�
’28(�ctd�sn�_bbtltk_shmf�oqdrxm_oshb�α,�rxm�_ffqdf_sdr�’3.(-�Hm�_c,
chshnm)�vd�nardqudc�_�oqnfqdrrhud�cdbqd_rd� hm� rsqh_s_k�SG,�onrhshud�
cno_lhmdqfhb�fiadqr)�vghbg�adb_ld�rhfmhfib_mskx�oqnmntmbdc�d_qkh,
dq� hm�K;,�hmidbsdc�bnlo_qdc�sn�R;,�hmidbsdc�_mhl_kr�’Ehf- 0)�F�_mc�
G(-�hr�cdbqd_rd�onrhshudkx�bnqqdk_sdr�vhsg�sgd�hmbqd_rd�hm�oRxm�kdu,
dkr� hm� sgd� ots_ldm� ’fif-  R1E(� _r� vdkk� _r� hm� sgd� b_tc_sd� mtbkdtr�
’ehf-  R1F()� onsdmsh_kkx� dwok_hmhmf� sgd� oqnfqdrrhud� onrsrxm_oshb�
bg_mfdr� nardqudc� hm� sgd� chffdqdms� dwodqhldms_k� fqntor-�hr� hr� hm�
khmd�vhsg�duhcdmbd�sg_s�nudqdwoqdrrhnm�ne�α,�rxm�cdbqd_rdr�rxm_oshb�
udrhbkd�lnshkhsx�hm�mdtqnmr�’30) 31(�_mc�sg_s�dkdu_shnm�hm�α,�rxm�bnm,
bdmsq_shnm�b_trdr� sgd�bktrsdqhmf�ne� rxm_oshb�udrhbkdr� ’32(-�Etqsgdq,
lnqd)� _� knmfhstchm_k� bdqdaqnrohm_k� flthc� ’BRE(� ahnl_qjdq� rstcx�
odqenqldc�hm�o_shdms�vhsg�cd�mnun�OC�rgnvdc�_�cdbqd_rd�hm�rxm_o,
shb�_mc�mdtqnok_rshbhsx�l_qjdqr)�rtbg�_r�odmsq_whmr)�_mc�_�bnqqdk_,
shnm�vhsg�bnfmhshud�hlo_hqldms�’33(-

Vd�_krn�bnmctbsdc�_�oqnsdnlhb�_m_kxrhr�ne�sgd�dmsnqghm_k�bnqsdw)�
_� jmnvm� rhsd� enq� l_inq� α,�rxm� o_sgnknfx� atqcdm� hm� sghr� lncdk�
’Ehf- 1B(�’03(-�Rtbg�_m_kxrhr�_kknvdc�tr�sn�tml_rj�oqdcnlhm_mskx�
lhsnbgnmcqh_k�_ksdq_shnmr�hm�sghr�_qd_�enkknvhmf�OC�o_shdms“cdqhudc�
eq_bshnmr� hmidbshnm-�d�oqnsdhmr�dwok_hmhmf�lnrs�ne� sgd�OB1�u_qh,
_mbd)�vghbg� chrbqhlhm_sdr� adsvddm� bnmsqnk� _mc� _mhl_kr� qdbdhuhmf�
o_shdmsr,�cdqhudc�eq_bshnmr�_s�5�lnmsgr�eqnl�sgnrd�qdbdhuhmf�hs�
_s� 01� _mc�13�lnmsgr� ’Ehf- 4C()�vdqd�l_hmkx� khmjdc� sn�nwhc_shud�
ognrognqxk_shnm�oqnbdrrdr�’Ehf- 4E(-�Lhsnbgnmcqh_k�cxretmbshnm�g_r�
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knmf�addm�bnmrhcdqdc�_m� hlonqs_ms�o_sgnfdmhb� e_bsnq� hm�OC�’34(-�
Lhsnbgnmcqh_k�_ksdq_shnmr�enkknvhmf�sgd�trd�ne�α,�rxm“cdqhudc�l_sd,
qh_k�g_ud�addm�cdlnmrsq_sdc�hm�lhbd�hmidbsdc�vhsg�oqdenqldc�fiaqhkr)�
kd_chmf�sn�_�cdbqd_rd�hm�lhsnbgnmcqh_�bnlokdw�H�_bshuhsx)�_m�hmbqd_rd�
hm�nwhc_shud�rsqdrr)�_mc�bdkk�cd_sg�’35(-�Gdqd)�vd�rgnv�_�chffdqdms�_mc�
noonrhsd�o_ssdqm�adsvddm�sgd�K;�_mc�R;�fqntor�_s�sgd� k_sdrs�shld�
onhms�bnmbdqmhmf�ansg�sgd�lhsnbgnmcqh_k�l_rr�’Ehf- 6;(�_mc�sgd�bdkk�
rtqe_bd�nbbtohdc�ax�SNL1/�’Ehf- 6A(-�hr�qdrtks�hmchb_sdr�_m�hl,
o_bs� ne� α,�rxm� o_sgnknfx� nm� lhsnbgnmcqh_k� etmbshnm� _mc� _bshuhsx-�
Rtbg� hlo_bs�g_r�addm�oqduhntrkx� qdbnfmhydc� sgqntfg� sgd�cdlnm,
rsq_shnm�sg_s�lts_ms�α,�rxm�_ffqdf_sdr� hm�lhsnbgnmcqh_�_mc�rtard,
ptdmskx�_ksdqr�lhsnbgnmcqh_k�etmbshnm)�tkshl_sdkx�kd_chmf�sn�snwhbhsx�
’36(-�;cdmn,�_rrnbh_sdc�uhqtr�’;;U(“ldch_sdc�SNL1/�nudqdwoqdr,
rhnm�g_r�addm�rgnvm�sn�oqdudms�α,�rxm“hmctbdc�cno_lhmdqfhb�cd,
okdshnm�hm�_�OC�q_s�lncdk�nudqdwoqdrrhmf�vhkc,�sxod�α,�rxm�’37(�_mc)�
gdmbd)�oqnonrdc�_r�_�sgdq_odtshb�rsq_sdfx-�Vd�hmudrshf_sdc�NO;0)�_�
lhsnbgnmcqh_k� etrhnm� oqnsdhm� vhsg� _� qnkd� hm� bqhrs_d� rg_ohmf� ’13(-�
Chrqtoshnm� ne� NO;0� b_trdr� lhsnbgnmcqh_k� cxretmbshnm� ’38(-� Vd�
rgnv� sg_s�NO;0� ’_mc� hsr� rokhbd� u_qh_ms(� hr� _ffdbsdc�nudq� shld)�ats�
nmkx�hm�sgd�K;�fqntor-�d�knmf�enql�_mbgnqdc�sn�sgd�hmmdq�lhsn,
bgnmcqh_k�ldlaq_md�’HLL(�l_hmkx�qdftk_sdr�lhsnbgnmcqh_k�lnq,
ognknfx�_mc�etrhnm-�Hm�bnmsq_rs)�sgd�rgnqs�enql�ok_xr�_�qnkd�hm�sgd�
dmdqfdshb�etmbshnmr�ne�sgd�lhsnbgnmcqh_�’4.(-�Ntq�c_s_�qdud_kdc�lh,
snbgnmcqh_k�rsqtbstq_k�_ksdq_shnmr�_s�01�lnmsgr�’Ehf- 6E()�vghbg�kdc�
sn�_�cqno� hm�lhsnbgnmcqh_k�dmdqfx�_s�13�lnmsgr�’Ehf- 6D()�_r�duh,
cdmbdc�ax�R,�NO;0-�hr�cqno�mdf_shudkx�bnqqdk_sdr�vhsg�oRxm�_bbt,
ltk_shnm�’Ehf- 6E()�hmchb_shmf�sg_s�sgd�hmbqd_rd�hm�oRxm�hr�_rrnbh_sdc�
vhsg�_�cdbqd_rd�hm�sgd�rnktakd�enql�ne�NO;0)�vghbg�hr�_krn�_rrnbh_sdc�
vhsg� _� oqnsdbshud� qnkd� hm� nwhc_shud� rsqdrr)� hloqnuhmf� bdkk� rtquhu_k-�
d�SNL�bnlokdw�g_r�addm�hcdmshfidc�_r�_�onsdmsh_k�o_rrhud�α,�rxm�
sq_mronqsdq�sgqntfg�sgd�NLL�’40(-�α,�Rxm�_mc�oRxm�_qd�jmnvm�sn�
bnknb_khyd�_mc�hmsdq_bs�vhsg�SNL1/�’41()�chrqtoshmf�hsr�hmsdq_bshnm�
vhsg�SNL11�_mc�kd_chmf�sn�lhsnbgnmcqh_k�oqnsdhm�hlonqs�c_l_fd�
’42(-�Gdmbd)�NO;0�cxrqdftk_shnm�hm�sgd�K;�fqntor�_s�5�_mc�01�lnmsgr�
l_x�b_trd�sgd�qhrd�ne�SNL1/�dwoqdrrhnm�_s�13�lnmsgr)�e_bhkhs_shmf�
HLL�cxrqdftk_shnm�ax�α,�rxm-�;�qdbdms fdmd�rds�dmqhbgldms�_m_kxrhr�
hm�o_shdmsr�vhsg�hchno_sghb�OC�qdud_kdc)�nm�sgd�nmd�g_mc)�_�cdbqd_rd�
hm�lhsnbgnmcqh_k�_mc ahndmdqfdshb�oqnbdrrdr�_mc)�nm�sgd�nsgdq�g_mc)�
fqd_sdq�lhsnbgnmcqh_k� _ksdq_shnmr� hm� o_shdmsr�vhsg�lnqd� rdudqd�
lnsnq�rxlosnlr�’33(-

Rxm_oshb�_mc�lhsnbgnmcqh_k�cdfibhsr�g_ud�addm�qdonqsdc�hm�onrs,
lnqsdl�OC�aq_hmr-�Sq_mrbqhosnlhb�_m_kxrhr�ne�oRxm,�onrhshud�udqrtr�
oRxm,�mdf_shud� mdtqnmr� qdud_kdc� _� rhfmhfib_ms� cnvm,�qdftk_shnm� ne�
rxm_ord,��_mc�lhsnbgnmcqh_,�qdk_sdc�fdmdr�’43(-�Lnqdnudq)�sgd�r_ld�
sxod�ne�_m_kxrhr� hm�lhbd�hmidbsdc�vhsg�α,�rxm�oqdenqldc�fiaqhkr�_krn�
rgnvdc�_�cdbqd_rd� hm�rxm_oshb�_mc�lhsnbgnmcqh_k�fdmd�dwoqdrrhnm�
’43()�rtoonqshmf�ntq�fimchmfr�hm�MGOr�qdf_qchmf�sgd�cxrqdftk_shnm�
ne�sgdrd�etmc_ldms_k�bdkktk_q�ldbg_mhrlr-

Ntq�rstcx�g_r�rdudq_k�khlhs_shnmr�_mc�_qd_r�sg_s�qdpthqd�etqsgdq�
bk_qhfib_shnm-�Ehqrs)�_m�naidbshnm�lhfgs�ad�q_hrdc�qdf_qchmf�sgd�bnm,
sqnk�fqnto�mns�qdbdhuhmf�_mx rsdqdns_whb�hmidbshnm�bnlo_qdc�sn�sgd�
R;� _mc�K;�fqntor-�hr� hmudrshf_shnm� hr� o_qs� ne� _� k_qfdq� oqnfq_l�
rstcxhmf�sgd�rxmtbkdhmno_sghdr�hm�_�k_qfd�a_annm�bnknmx�khuhmf�hm�_m�
_uh_qx)�vgdqd� rnld�qdbdhudc�mns�nmkx�ots_lhm_k� hmidbshnm�’03()�_r�
cdrbqhadc gdqd) ats _krn bnqshb_k hmidbshnm ’05( _mc dmsdqhb hmidbshnm
’04(�ne�OC,�o_shdms�cdqhudc�eq_bshnmr-�Adenqd�sgdrd�rstchdr)�nmkx�svn�
qdonqsr�g_ud�drs_akhrgdc�rxmtbkdhmno_sgx�lncdkr� hm�nkhud�a_annmr�
’44) 45(-�Bnmrdptdmskx)�hs�v_r�mdbdrr_qx�sn�drs_akhrg�a_rhb�o_q_ld,
sdqr)�rtbg�_r�sgd�mtladq�ne�SG,�onrhshud�bdkkr�hm�sgd�RMob�nq�nsgdq�

cno_lhmdqfhb� _mc� α,�rxm“qdk_sdc� c_s_-� Bnmrhcdqhmf� sgdrd� e_bsnqr)�
sgd�mnm,�hmidbsdc�bnmsqnk�fqnto�v_r�cddldc� sgd�lnrs� _ooqnoqh_sd�
enq�ntq�rstcx-�;mnsgdq�khlhs_shnm�l_x�ad�sg_s�sgd�onsdmsh_k�rxmdqfx�
adsvddm� sgdrd� α,�rxm� _rrdlakhdr� _mc� sgdhq� dffdbsr� nm� nsgdq� aq_hm�
rsqtbstqdr�hmunkudc�hm�OC�o_sgnfdmdrhr)�rtbg�_r�sgd�RM)�q_ogd�mt,
bkdh)� nq� nke_bsnqx�mtbkdtr)� qdl_hmr� sn� ad� dwoknqdc-�hr� bntkc�tm,
bnudq�chffdqdms�bdkktk_q�o_sgv_x�hlo_hqldmsr)�ghfgkhfgshmf�sgd�mddc�
enq�etstqd�rstchdr-�Enq�dw_lokd)�u_qxhmf�sgd�hmidbshnm�rhsdr�ne�o_shdms,�
cdqhudc� eq_bshnmr�l_x� hmfltdmbd�o_sgnfdmhb� ntsbnldr)� _r� cdlnm,
rsq_sdc�ax�sgd�dmsdqhb�_clhmhrsq_shnm�ne�K; eq_bshnmr�hm�a_annmr�’04(-

Eqnl�_�sq_mrk_shnm_k�odqrodbshud)�cdudknohmf�lnqd�oqdbhrd�_mc�de,
edbshud�sqd_sldmsr�ghmfdr�nm�_�cds_hkdc�tmcdqrs_mchmf�ne�sgd�chrshmbs�
_lxknhc�rodbhdr�hmunkudc�_mc.nq�sgd�o_sgnfdmhb�o_sgv_xr�_bshu_sdc-�
Ntq�rstcx�tmdpthunb_kkx�cdlnmrsq_sdr�sg_s�chffdqdms�α,�rxm�rodbhdr�nq�
_ffqdf_sdr�ne�chffdqdms�rhydr�sg_s�bndwhrs�hm�sgd�OC�aq_hm�kdc�sn�OC,�khjd�
o_sgnknfx-� Hcdmshexhmf� sgd�chffdqdms�rsq_hmr�vhkk�bnmsqhatsd� sn�cdfimd�
sgd�ahnknfhb_k�rtasxodr�ne�OC�_mc�fthcd�sgd�rdkdbshnm�ne�sgdq_odtshb�
rsq_sdfhdr)�hmbktchmf�hlltmhy_shnm)�rl_kk�lnkdbtkdr�s_qfdshmf�α,�rxm)�
_ffqdf_shnm�hmghahsnqr)�_mc�bkd_q_mbd�dmg_mbdqr-�drd�fimchmfr�bntkc�
tmbnudq�oqduhntrkx�tmhcdmshfidc�sgdq_odtshb�s_qfdsr�_mc�nffdq�sgd�on,
sdmsh_k�enq�oqdbhrhnm�ldchbhmd�_ooqn_bgdr)�vhsg�ch_fmnrshb�snnkr�cd,
rhfmdc�sn�chrshmfthrg�_mc�s_qfds�chffdqdms�o_sgnfdmhb�dmshshdr�hm�khuhmf�
o_shdmsr-

L:SDPH:KR�:MC�LDSGNCR
Dsghbr�rsVsdldms
Dwodqhldmsr�vdqd�odqenqldc�hm�_bbnqc_mbd�vhsg�sgd�Dtqnod_m�
Tmhnm�chqdbshud�ne�11�Rdosdladq�1/0/�’1/0/.52.DT(�nm�sgd�oqnsdb,
shnm�ne�_mhl_kr�trdc�enq�rbhdmshfib�otqonrdr-�d�Hmrshstshnm_k�;mhl_k�
B_qd�_mc�Dsghb_k�Bnllhssdd�ne�Ltqbh_�Tmhudqrhsx�’Ro_hm(�_ooqnudc�
dwodqhldmsr�tmcdq�sgd�khbdmrd�mtladq�QDF;�DR2//2/433//01-

Otph‡bVshnm�ne��,�rxm�VffpdfVsdr�epnl�gtlVm�OC�apVhmr
α,�Rxm�_ffqdf_sdr�otqhfib_shnm�v_r�bnmctbsdc�_r�oqduhntrkx�cdrbqhadc�
’02“05)  46(-�d� c_s_� qdonqshmf� sgd� bnlokdsd� bg_q_bsdqhy_shnm� ne�
α,�rxm“cdqhudc�eq_bshnmr�trdc�enq�sgd�hmidbshnmr�vdqd�mns�hmbktcdc�hm�
sghr�rstcx�ats�hm�ntq�oqduhntr�otakhb_shnm�’03(-�d�r_lokdr�vdqd�na,
s_hmdc� eqnl� aq_hmr� bnkkdbsdc� hm� _� Aq_hm�Cnm_shnm� Oqnfq_l� ne� sgd�
Aq_hm�A_mj�zFHD�Mdtqn,�BDA–�qtm�ax�_�bnmrnqshtl�ne�O_shdmsr�;r,
rnbh_shnmr9�;QRDO� ’_rrnbh_shnm� enq� qdrd_qbg� nm�ltkshokd� rbkdqnrhr()�
BRB�’bdqdadkk_q�_s_wh_r()�Eq_mbd�;kygdhldq)� _mc�Eq_mbd�O_qjhmrnm-�
d�bnmrdms� enqlr�vdqd�rhfmdc�ax� sgd�o_shdmsr� sgdlrdkudr�nq� sgdhq�
mdws�jhm� hm� sgdhq�m_ld)� enkknvhmf� sgd�Eqdmbg�Ahndsghb_k�K_vr-�d�
Aq_hm�A_mj�FHD�Mdtqn,�BDA� ’Ahnqdrntqbd�Qdrd_qbg� Hlo_bs� E_bsnq�
mtladq�AA,�//22“///00(�g_r�addm�cdbk_qdc�_s�sgd�Lhmhrsqx�ne�Ghfgdq�
Dctb_shnm�_mc�Qdrd_qbg�_mc�g_r�qdbdhudc�_ooqnu_k�sn�chrsqhatsd�r_l,
okdr� ’_fqddldms� ;B,�1/02“0776(-� Eqdrg,�eqnydm� onrslnqsdl� lhc,
aq_hm� r_lokdr� eqnl�fiud� o_shdmsr�vhsg� ronq_chb� OC)�vgn� dwghahsdc�
mnshbd_akd�mhfq_k�KA�o_sgnknfx�tonm�mdtqno_sgnknfhb_k�dw_lhm_shnm)�
vdqd�chrrdbsdc�’ld_m�_fd�_s�cd_sg)�64 ~ 1-64�xd_qr:�eqnydm�onrslnq,
sdl� hmsdqu_k)� 20-7 ~ 6-34�gntqr:�FHD�Mdtqn,�BDA�AA,�//22,�///00(-�
Aqhdflx)�shrrtd�v_r�gnlnfdmhydc�hm�8�unktld�’v.u(�ne�hbd,�bnkc�LRD�
atffdq�Z0/�lL�Lnor.JNG�’oG�6-3()�0�L�rtbqnrd)�0�lL�DFS;)�_mc�
0�lL� DCS;[� vhsg� _� oqnsd_rd� hmghahsnq� bnbjs_hk� ’bNlokdsd�Lhmh)�
Andgqhmfdq�L_mmgdhl(� trhmf� _�lnsnq,�cqhudm� fk_rr.Sdflnm� cntmbd�
gnlnfdmhydq�enq�01�rsqnjdr-�Enq�α,�rxm�_ffqdf_sdr�otqhfib_shnm)�_�rt,
bqnrd�rsdo�fq_chdms�v_r�oqdo_qdc�ax�k_xdqhmf�1-1)�0-3)�_mc)�k_rskx)�0-1�L�
rtbqnrd�hm�unktld�q_shnr�ne�2-49797�’u.u(-�d�gnlnfdm_sd�v_r�ok_bdc�
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nm� sgd� fq_chdms� _mc� bdmsqhetfdc� _s� 05/)///b� enq� 2� gntqr� trhmf� _�
RV21-0�qnsnq�’Adbjl_m(-�Svdmsx,�rhw�eq_bshnmr�ne�04//�μk�d_bg�vdqd�
bnkkdbsdc�eqnl�d_bg�fq_chdms�eqnl�sno�’eq_bshnm�0(�sn�anssnl�’eq_b,
shnm�15(�_mc�_m_kxydc�enq�sgd�oqdrdmbd�ne�α,�rxm�_ffqdf_sdr�ax�fiksdq�
qds_qc_shnm�_rr_x)�_r�oqduhntrkx�cdrbqhadc�’03(-�Etqsgdq�KA�eq_bshnmr�
vdqd� bg_q_bsdqhydc� etqsgdq� ax� hlltmnfltnqdrbdmbd)� α,�rxm� DKHR;�
pt_mshfib_shnm)�_mc�dkdbsqnm�lhbqnrbnox�_r�oqduhntrkx�cdrbqhadc�’03(-�
Enq�rsdqdns_bshb�hmidbshnmr)�KA,�bnms_hmhmf�eq_bshnmr�eqnl�o_shdms�vhsg�
OC�vdqd�bnlahmdc�hm�sgd�r_ld�oqnonqshnm�’OC 0)�eq_bshnmr�08�_mc�
1/:�OC 1)�eq_bshnmr�08�_mc�1/:�OC 2)�eq_bshnm�11:�OC 3)�eq_bshnmr�06)�
07)� _mc�08:� _mc�OC 4)� eq_bshnmr�1/)� 10)� _mc�12(-�MnKA,�bnms_hmhmf�
eq_bshnmr�’h-d-)�eq_bshnm�2)�_s�sgd�adfhmmhmf�ne�sgd�0-1�L�hmsdqe_bd(�cd,
qhudc�eqnl�sgd�r_ld�o_shdms�vhsg�OC�’vghbg�bnms_hm�rnktakd�nq�fimdkx�
fq_mtk_q�α,�rxm�ats�k_bj�k_qfd�KA,�khmjdc�α,�rxm�_ffqdf_sdr(�vdqd�na,
s_hmdc�eqnl�sgd�r_ld�rtbqnrd�fq_chdms�otqhfib_shnm-�d�_lntms�ne�
α,�rxm�hm�sgd�KA�eq_bshnmr�v_r�pt_mshfidc�trhmf�_�gtl_m�α,�rxm�DKHR;�
jhs�’mn-�JGA//50)�Hmuhsqnfdm.Khed�Sdbgmnknfhdr)�B_qkra_c)�B;)�TR;(�
_mc�hr�qdonqsdc�hm�’03(-�Aqhdflx)�α,�rxm�bnmbdmsq_shnm�v_r�ld_rtqdc)�
_mc�ansg�KA�_mc�mnKA�eq_bshnmr�vdqd�_citrsdc� sn�13�of�α,�rxm�odq�
lhbqnkhsdq-�Vd�trdc�sgd�r_ld�RM,�cdqhudc�KA�eq_bshnmr�enq�_kk�sgd�dw,
odqhldms_k�fqntor�hm�sghr�k_qfd,�rb_kd�rstcx)�h-d-)�rsqh_stl,�)�DMR,�)�_mc�
bnqsdw,�hmidbsdc� _mhl_kr-�nrd� RM,�cdqhudc� KA� eq_bshnmr� g_ud� addm�
etkkx�bg_q_bsdqhydc�ahnbgdlhb_kkx�’03(�_mc�cdlnmrsq_sdc�sgdhq�_ahkhsx�
sn�hmctbd�mdtqncdfdmdq_shnm�_mc�α,�rxm�o_sgnknfx�_dq�dhsgdq�rsqh_s_k�
Zqdlhmhrbdms� ne� ntq� oqhmbdor� _qshbkd:� ’02([� nq� fts� hmidbshnmr-� Hm� _kk�
b_rdr)� r_lokdr�vdqd�a_sg,�rnmhb_sdc� enq� 4�lhm�adenqd� hm uhun� hmidb,
shnmr-�Ne�mnsd)�hm�sghr�_qshbkd)�vd�edks�hs�vntkc�ad�lnqd�_ooqnoqh_sd�_mc�
_bbtq_sd�sn�lnchex�sgd�mnldmbk_stqd�sn�adssdq�tmcdqrs_mc�sgd�o_sgn,
knfhb_k�bnmrdptdmbdr�ne�ntq�qdrtksr-�KA�_mc�mnKA�eq_bshnmr�g_ud�addm�
qdm_ldc�ax�K;�_mc�R;)�qdrodbshudkx-
Dkdbsqnm�lhbqnrbnox
Aqhdflx)�b_qanm,�bn_sdc�mhbjdk�fqhcr�vdqd�bnudqdc�enq�0 lhm�vhsg�bnq,
qdronmchmf�eq_bshnmr�ne�hmsdqdrs�_mc�sgdm�v_rgdc sgqdd�shldr�vhsg�
chrshkkdc�v_sdq-�dx�vdqd�sgdm�v_rgdc�_f_hm�hm�chrshkkdc�v_sdq�_mc�
rs_hmdc� enq� 4 lhm� vhsg� 1�� tq_mxk� _bds_sd� adenqd� adhmf� _hq,�cqhdc-�
Chfhs_k�hl_fdr�vdqd�nas_hmdc�vhsg�_�bnlotsdq�khmjdc�chqdbskx�sn�_�
bg_qfd,bntokdc�cduhbd� b_ldq_� ’F_s_m(�nm�_�Ghs_bgh�G,�654/� dkdb,
sqnm�lhbqnrbnod-�K;�r_lokdr�vdqd�a_sg�rnmhb_sdc�enq�4�lhm�adenqd�
sgd�hm uhsqn�_ookhb_shnmr�hm�sgd�r_ld�bnmchshnm�_r�hm uhun�oqnbdctqd-�
d�kdmfsg�ne�_lxknhc�fiaqhkr�_mc�sgdhq�eq_fldmsr�v_r�l_mt_kkx�ld_,
rtqdc�sgqntfg�sgd�Hl_fdI�oqnfq_l-
-snlhb�enqbd�lhbqnrbnox
;EL�lhbqnfq_ogr�vdqd�_bpthqdc�hm�sgd�_hq�nm�;EL�44//�Jdxrhfgs�
hm� s_oohmf�lncd� eqnl� r_lokdr�cdonrhsdc�nm� bkd_m� rhkhbnm�v_edqr-�
Rhkhbnm�shor�eqnl�Aqtjdq�vdqd�trdc�vhsg�_�etmc_ldms_k�eqdptdmbx�ne�
04/�jGy�_mc�_�roqhmf�bnmrs_ms�ne�4�M.l-�d�rb_m�roddc�v_r�ad,
svddm�/-1�_mc�/-3� km.r-�d�K;�hl_fdr�g_ud�401�×�401�onhmsr�odq�
khmd)� _mc� sgd�R;� hl_fdr�g_ud�151�×� 145�onhmsr�odq� khmd-�d�c_s_�
vdqd�oqnbdrrdc�vhsg�Fvxcchnm�1-56-�Rhkhbnm�v_edqr�’0�bl�ax�0�bl(�
vdqd�bkd_mdc�ax�rnmhb_shnm�vhsg�hrnoqno_mnk�_mc�qhmrdc�vhsg�Lhkkh,
�P�v_sdq-�K_rs)�r_lokdr�chktsdc�vhsg�v_sdq�sn�_�bnmbdmsq_shnm�ne�/-3�μf.
μk�vdqd�cdonrhsdc�ax�cqno�b_rshmf�’1�lhm(�_mc�onrsdqhnq�rohm�bn_shmf�
Z1�lhm�_s�5/�qdunktshnmr�odq�rdbnmc�’qor([-

:mhlVkr Vmc rsdpdnsVbshb hmidbshnmr
;mhl_kr�vdqd�aqdc�_mc�gntrdc�hm�svn�ltksh,�l_kd)�ltksh,�edl_kd�dw,
sdqhnq� odmr� ’;mhl_k� E_bhkhsx� ne� sgd� Tmhudqrhsx� ne�Ltqbh_)�Ltqbh_)�
Ro_hm(-�dx�vdqd�rstchdc�hm�sghr�dmuhqnmldms�nudq�1�xd_qr-�;mhl_kr�
vdqd� edc� eqthsr)� udfds_akdr)� _mc�lnmjdx� odkkdsr� svhbd c_hkx� adenqd�

89//�_-l-�_mc�_dq�49//�o-l-�V_sdq�v_r�_u_hk_akd�_c khahstl-�hqsx,�
rdudm�gd_ksgx�_ctks�nkhud�a_annmr�’A �oRogn(�’10�l_kd�_mc�05�edl_kd(�
vdqd� trdc� hm� sghr� rstcx� sn� qd_bg� rs_shrshb_kkx� rhfmhfib_ms� mtladqr�
vghkd�bnlokxhmf�vhsg�2Q�onkhbx9�xntmf�’0�sn�2�xd_qr�nkc)�m < 6()�_ctks�
’2�sn�6�xd_qr�nkc)�m < 00()�l_stqd�’6�sn�03�xd_qr�nkc)�m < 00()�_mc�_fdc�
’1/�sn�11�xd_qr�nkc)�m < 7(-�Fqnto�rhydr�vdqd�bgnrdm)�_rrtlhmf�_�nmd,�
s_hkdc�α�ne�/-/4)�vhsg�_�r_lokd�rhyd�ne�_s�kd_rs�entq�odq�fqnto)�vghbg�
oqnuhcdc�=7/��onvdq�sn�cdsdbs�_�chffdqdmbd�adsvddm�sgd�sqd_sldms�
fqntor�_mc�sgd�bnmsqnk�fqnto)�trhmf�_�Ehrgdq#r�dw_bs�sdrs-

;mhl_kr� vdqd� q_mcnlhydc� hmsn� sqd_sldms� nq� bnmsqnk� fqntor-�
Dhfgsddmsg�a_annmr�vdqd�trdc� enq�K;� hmidbshnmr)� 01� enq� R;� hmidb,
shnmr)�_mc�6�enq�tmsqd_sdc�bnmsqnk�_mhl_kr-�Hmsq_rsqh_s_k�hmidbshnmr�ne�
dhsgdq�K;�nq�R;�eq_bshnmr�vdqd�odqenqldc�_s�svn�qnrsqnb_tc_k�kdudkr�
ne�sgd�lnsnq�rsqh_stl�’_msdqhnq�bnllhrrtqd)�±0�_mc ± 4�ll(�tmcdq�
rsdqdns_bshb�fthc_mbd�_r�oqduhntrkx�cdrbqhadc�’47(-�d�sns_k�hmidbsdc�
unktld�odq�gdlhrogdqd�v_r�0//�μk� ’svn� hmidbshnm� rhsdr�vhsg�4/�μk�
d_bg�_s�2�μk.lhm�_s�d_bg�knb_shnm�rhsd(-�;dq�d_bg�hmidbshnm)�sgd�rx,
qhmfd�v_r�kd�hm�ok_bd�enq�0/�lhm�sn�oqdudms�kd_j_fd�_knmf�sgd�mddckd�
sq_bj-�Rdudq_k�o_q_ldsdqr�vdqd�lnmhsnqdc�ctqhmf�sgd�1,�xd_q�rstcx)�
hmbktchmf� rtquhu_k� _mc� bkhmhb_k� nardqu_shnmr-� ;mhl_kr� vdqd�lnmh,
snqdc� qdftk_qkx� enkknvhmf� qdbnudqx� eqnl� rtqfdqx� _mc� dtsg_mhydc�
’m < 5�enq�K;�_mc�R;�m < 3(�_s�u_qhntr�oqdcdsdqlhmdc�shld�onhmsr�’5)�
01)�nq�13�lnmsgr�_dq�hmidbshnm(�vhsg�odmsna_qahs_k�nudqcnrd�’04/�lf.
jf)� hmsq_udmntrkx()� enkknvdc� ax� odqetrhnm�vhsg� qnnl� sdlodq_stqd�
/-8��r_khmd�rnktshnm�’bnms_hmhmf�0��gdo_qhm(�hm�_bbnqc_mbd�vhsg�_b,
bdosdc�Dtqnod_m�Udsdqhm_qx�Ldchb_k�;rrnbh_shnm�fthcdkhmdr-

Hlldch_sdkx�_dq�cd_sg)� sgd�aq_hmr�vdqd�dwsq_bsdc-�D_bg�aq_hm�
v_r�sgdm�rokhs�_knmf�sgd�lhckhmd)�_mc�d_bg�g_ke�v_r�etqsgdq�chuhcdc�
hmsn�sgqdd�rdbshnmr-�d�kd�g_ke�v_r�oqnloskx�eqnydm�ax�rtaldqfhmf�
hs�hm�hrnodms_md�_s�±4/”B�enq�_�lhmhltl�ne�4 lhm�_mc�sgdm�rsnqdc�
_s�±7/”B-�d�qhfgs�g_ke�v_r�oqdrdqudc�enq�_�vddj�hm�_�rnktshnm�ne�3��
o_q_enql_kcdgxcd�_s�3”B)�vhsg�_�unktld�sn�shrrtd�q_shn�ne�0/-�Hs�v_r�
sgdm�bqxnoqnsdbsdc� hm� svn�bnmrdbtshud�fq_chdmsr�ne�1/�� _mc� sgdm�
2/��rtbqnrd�hm�ognrog_sd,�atffdqdc�r_khmd�’OAR(�adenqd�adhmf�eqnydm�
ax�rtaldqfhmf�hs�hm�hrnodms_md�_s�±4/”B�enq�_s�kd_rs�4 lhm-�Hs�v_r�
sgdm�rsnqdc�_s�±7/”B�tmshk�hs�v_r�rdbshnmdc-�BRE�_mc�aknnc�r_lokdr�
’ok_rl_)�rdqtl)�_mc�vgnkd�aknnc(�vdqd�ldshbtkntrkx�f_sgdqdc�eqnl�
sgd�06�_mhl_kr�adenqd�dtsg_m_rh_-

GhrsnknfhbVk�VmVkxrhr
Dvsdms�ne�kdrhnm
Sn�du_kt_sd�sgd�hmsdfqhsx�ne�sgd�mhfqnrsqh_s_k�o_sgv_x)�_m�hlltmn,
ghrsnbgdlhrsqx�oqnbdctqd�enq�SG�v_r�b_qqhdc�nts�nm�rdbshnmr�ne�sgd�
RMob�_mc�rsqh_stl-�Hm�aqhde)�eqdd,�fln_shmf�rdbshnmr�ne�4/�μl�eqnl�_�
qdoqdrdms_shud�kdudk�ne�sgd�rsqh_stl�’_msdqhnq)�ldch_k)�_mc�onrsdqhnq(�
_mc�rdqh_k�rdbshnmr�’0�ne�01(�bnqqdronmchmf�sn�sgd�dmshqd�RMob�vdqd�
hmbta_sdc�vhsg�_�lntrd�lnmnbknm_k�_mshancx�_f_hmrs�gtl_m�SG�
’094///:�Lhkkhonqd)�L;A207(�nudqmhfgs�_s�qnnl�sdlodq_stqd-�hr�
v_r� sgdm� qdud_kdc� ax� _m� _msh,�lntrd� odqnwhc_rd� DmUhrhnm� rxrsdl�
’C_jn)�J3//200(�enkknvdc�ax�2)2′,�ch_lhmnadmyhchmd�’C;A(�uhrt_k,
hy_shnm-�d�eqdd,�fln_shmf�RMob�rdbshnmr�vdqd�sgdm�lntmsdc�nm�fdk_,
shmhydc�rkhcdr)�bntmsdqrs_hmdc�vhsg�_�/-0��rnktshnm�ne�bqdrxk�uhnkds)�
cdgxcq_sdc)� _mc� bnudqrkhoodc-� d� rsqh_s_k� rdbshnmr� vdqd� rhlokx�
lntmsdc�nm�fdk_shmhydc�rkhcdr�_mc�bnudqrkhoodc-�d�dwsdms�ne� sgd�
kdrhnm�hm�sgd�rsqh_stl�v_r�pt_mshfidc�ax�ld_rtqhmf�sgd�noshb_k�cdm,
rhsx-�d�rdbshnmr�vdqd�rb_mmdc�trhmf�_m�Dornm�dwoqdrrhnm�0////WK�
ghfg,�qdrnktshnm�rb_mmdq)�_mc�sgd�hl_fdr�vdqd�_m_kxydc�trhmf�Hl_fdI�
nodm,�rntqbd� rnv_qd� sn� bnlo_qd� sgd�fq_x� kdudk� hm� d_bg� qdfhnm�ne�
hmsdqdrs)� m_ldkx)� sgd� b_tc_sd� mtbkdtr� _mc� ots_ldm-� SG,�onrhshud�
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bdkkr� hm�sgd�RMob�vdqd�bntmsdc�akhmckx�vhsg�qdrodbs�sn�sgd�dwodqh,
ldms_k�bnmchshnm�trhmf�_�lnsnqhydc�Kdhb_�CL5///A�lhbqnrbnod�hm�
bnmitmbshnm�vhsg�Ldqb_snq�rnv_qd�’Dwoknq_Mnu_)�Eq_mbd(-�d�RM�
v_r�ntskhmdc� enq� d_bg� rkhcd)� _mc�oqnadr� enq� rsdqdnknfhb_k� bntmshmf�
vdqd�_ookhdc�sn�sgd�qdrtkshmf�l_o�’oqnad�rhyd�v_r�0//�μl�ax�7/�μl�
ro_bdc�ax�5//�μl�ax�3//�μl(-�D_bg�SG,�onrhshud�bdkk�vhsg�hsr�mtbkd,
tr� hmbktcdc� hm� sgd� oqnad� v_r� bntmsdc-�d� noshb_k� eq_bshnm_snq�
ldsgnc�v_r�tkshl_sdkx�trdc� sn� drshl_sd� sgd� sns_k�mtladq�ne SG,�
onrhshud�bdkkr�hm�sgd�RMob�ne�d_bg�lnmjdx�gdlhrogdqd-�;cchshnm_kkx)�
vd�ld_rtqdc� sgd�Mhrrk� bdkk� bntms)� sgd� unktld�ne sgd� RM)� _mc� sgd�
rtqe_bd�nbbtohdc�ax�SG�hm�sgd�RM sn�bnloqdgdmrhudkx�bg_q_bsdqhyd�
sgd�o_ssdqm�ne�cno_lhmdqfhb�bdkk�knrr�hm�sgd�RM-�d�zrtqe_bd–�hr�_m�
_cchshnm_k�pt_mshfib_shnm�ldsgnc�trdc�hm�shrrtd�rdbshnmr-�Enq�sgdrd�
_m_kxrdr)�_�rodbhfib�rs_hmhmf�oqnbdrr�v_r�trdc�sn�jddo�_kk�shrrtdr�sn,
fdsgdq�hm�sgd�r_ld�rnktshnm�ctqhmf�sgd�rs_hmhmf�oqnbdrr-�dm)�ghfg,�
qdrnktshnm� vgnkd,�bnknq� rkhcd� hl_fdr� vdqd� fiqrs� _bpthqdc� vhsg� sgd�
sgqdd,�chldmrhnm_k�Ghrsdbg� O_mnq_lhb� Rb_mmdq� _s�×1/�l_fmhfib_,
shnm)�vhsg�fiud�k_xdqr�hm�dwsdmcdc�lncd-�D_bg�hl_fd�v_r�nodmdc�tr,
hmf� sgd� n°hmd�LDQB;SNQ�OQN� 6-01-2� rnv_qd� ’Dwoknq_�Mnu_)�
Eq_mbd()� _mc� _kk� qdfhnmr� ne� hmsdqdrs� vdqd�l_oodc-� Aqhfgsmdrr� _mc�
bnmsq_rs�qtkdr�vdqd�_ookhdc�sn�sgd�qdc)�fqddm)�_mc�aktd�’QFA(�ohb,
stqdr� sn� noshlhyd� cds_hkr�vhsgnts� _mx� hl_fd� r_stq_shnm-�d� bnknq�
sgqdrgnkchmf�snnk�v_r�sgdm�trdc�sn�rdkdbs�sgd�sgqdrgnkc�bnqqdronmc,
hmf�sn�sgd�aqnvm�bnknq�qdud_kdc�ax�sgd�C;A�rs_hmhmf-�d�sgqdrgnkc�
v_r�drs_akhrgdc�nm�sgd�a_rhr�ne� sgd�rs_hmhmf� hmsdmrhsx� sn�cdsdbs� sgd�
l_whltl�C;A�rs_hmhmf-�d�fikd�ne�sgd�sgqdrgnkc�o_q_ldsdqr�v_r�
r_udc�_mc�_ookhdc�sn�_kk�ld_rtqdldmsr�enq�d_bg�_mhl_k.rs_hmhmf-�Ad,
enqd�odqenqlhmf�sgd�pt_mshfib_shnm)�sgd�sgqdrgnkc�v_r�q_mcnlkx�_o,
okhdc� sn� rnld� hl_fdr� ne� chffdqdms� sqd_sldms� fqntor� sn� udqhex� sgd�
_bbtq_bx�ne�sgd�rdsshmfr-�Hm�d_bg�qdfhnm)�sgd�rnv_qd�dwsq_bsdc�sgd�
rtqe_bd�bnqqdronmchmf�sn�sgd�sgqdrgnkc�cdfimdc-�d�rtqe_bd�o_q_l,
dsdq�v_r�k_rskx�dwoqdrrdc�_r�_�q_shn�ne�sgd�sns_k�rtqe_bd�ne�d_bg�_qd_�
ne�hmsdqdrs-
� �Rxm�oXsgnknfx
d�du_kt_shnm�ne� rxmtbkdhmno_sgx�v_r�b_qqhdc�nts�trhmf�_�lntrd�
lnmnbknm_k� _mshancx� sg_s� v_r� cdudknodc� _f_hmrs� gtl_m� α,�rxm�
’rxm100(�_mc�ognrognqxk_sdc�α,�rxm�’094///:�bknmd�00;4)�Dk_m(�’48“
55(-�Hm�aqhde)�bgnrdm�rdbshnmr�_s�svn�qnrsqn,�b_tc_k�kdudkr�vdqd�hmbt,
a_sdc�hm�sgd�r_ld�vdkk�sn�dm_akd�_�chqdbs�bnlo_qhrnm�ne�sgd�hmsdmrhsx�
ne� sgd� hlltmnrs_hmhmf-�drd�rdbshnmr�vdqd� kd� sn� hmbta_sd�nudq,
mhfgs� _s� qnnl� sdlodq_stqd�vhsg� sgd� _mshanchdr�ldmshnmdc� _anud-�
d�mdws�c_x)�sgd�qdudk_shnm�v_r�b_qqhdc�nts�vhsg�_m�_msh,�rodbhd�odq,
nwhc_rd�DmUhrhnm� rxrsdl� ’C_jn()� enkknvdc�ax� _m� hmbta_shnm�vhsg�
C;A-�d�rdbshnmr�vdqd�sgdm�lntmsdc�nm�fdk_shmhydc�rkhcdr)�cdgx,
cq_sdc)� bntmsdqrs_hmdc� he� qdpthqdc)� _mc� bnudqrkhoodc� enq� etqsgdq�
_m_kxrhr-�d�pt_mshfib_shnm�ne�sgd�fq_x�kdudk�nq�sgd�rtqe_bd�pt_mshfi,
b_shnm� ne� sgd� hlltmnrs_hmhmf,�onrhshud� _qd_r� hm� 3/� aq_hm� qdfhnmr�
’Ehf- 1A(�v_r�b_qqhdc�nts�_dq�M_mnYnnldq�1-/�GS�rb_m�_mc�_m_,
kxydc�vhsg�Ldqb_snq�rnv_qd�’Dwoknq_Mnu_)�K_�Qnbgdkkd)�Eq_mbd(-�
Hm�aqhde)�sgd�chffdqdms�qdfhnmr�vdqd�ntskhmdc)�_mc�_�bnmrhrsdms�bnknq�
sgqdrgnkc�v_r�_ookhdc�sn�_kk�hl_fdr�sn�dmrtqd�bnlo_q_ahkhsx�_bqnrr�
dwodqhldms_k�fqntor-�d�_qd_�cdsdbsdc�qdk_shud�sn�sgd�sgqdrgnkc�v_r�
sgdm�ld_rtqdc-�d�q_shn�ne�sgd�sns_k�_qd_�ne�hmsdqdrs�sn�sgd�sgqdrg,
nkcdc�_qd_�v_r�k_rskx�trdc�sn�cdsdqlhmd�sgd�odqbdms_fd�ne�sgd�rxm.
oRxm,rs_hmdc rsqtbstqd vhsghm sgd _qd_ ne hmsdqdrs ’56(- d y,rbnqd
v_r�b_kbtk_sdc�eqnl�sgd�bnmsqnk�fqnto#r�ld_m�_mc�RC�enq�d_bg�rs_hm,
hmf�ne�dudqx�qdfhnm-�dm)�sgd�bnmsqnk�fqnto#r�ld_m�v_r�rtasq_bsdc�
eqnl�sgd�dwodqhldms_k�fqnto#r�ld_m�_mc�chuhcdc�ax�sgd�RC�ne�sgd�
bnmsqnk� fqnto-� Aqhdflx)�fiqrs)�vd� mnql_khydc� dudqx� fqnto� _mc� shld�

onhms� sn�ntq� qdedqdmbd�fqnto�ax�chuhchmf� hmchuhct_k� u_ktdr�ax� sgd�
bnmsqnk�ld_mr-�dm)�vd�dwoqdrrdc�sgdhq�zenkc�bg_mfdr–�_r�_�y,�rbnqd�
ax�rtasq_bshmf�sgd�RC�_mc�chuhchmf�ax�sgd�nudq_kk�ld_m-
FhsnbgnmcqhXk�lXqidqr
Rdbshnmr�vdqd�odqld_ahkhydc�enq�0�gntq�hm�_�3��cnmjdx�rdqtl.OAR�
aknbjhmf� atffdq� bnms_hmhmf� /-2�� Sqhsnm�W,�0//� ’LhkkhonqdRhfl_(�
_mc�hmbta_sdc�nudqmhfgs�_s�3”B�vhsg�_�q_aahs�onkxbknm_k�_mshancx�
q_hrdc�_f_hmrs�SNL1/�’094//:�007/1,�0,�;O)�Oqnsdhmsdbg(�chktsdc�hm�_�0��
cnmjdx�rdqtl.OAR�atffdq-�Enkknvhmf�hmbta_shnm�vhsg�oqhl_qx�_msh,
anchdr)�shrrtdr�vdqd�v_rgdc�vhsg�OAR�sgqdd�shldr�enq�0/ lhm�_mc�hm,
bta_sdc�enq�0-4�gntqr�_s�qnnl�sdlodq_stqd�vhsg�_�cnmjdx�_msh,�q_aahs�
bntokdc� sn� _m�;kdw_�Ektnq�377� ’091//:�;,�101/5)� Hmuhsqnfdm(-� Rkhbdr�
vdqd�sqd_sdc�vhsg�Rtc_m�Ak_bj�A�/-0��hm�dsg_mnk�6/��sn�qdctbd�_tsn,
fltnqdrbdmbd�adenqd� rkhcd�lntmshmf)� _mc�bnmenb_k�nardqu_shnm�vhsg�
Kdhb_�CLH5///�SBR�RO7�W�_s�52×�nhk�l_fmhfib_shnm�v_r�odqenqldc-

AhnbgdlhbVk�VmVkxrhr
SnsXk�oqnsdhm�dvsqXbshnm�Xmc�ptXmshfibXshnm
Hlltmnakns�_m_kxrdr�vdqd�bnmctbsdc�nm�sgd�ots_ldm�_mc�dmsnqgh,
m_k�bnqsdw-�Ehud�shrrtd�r_lokdr�vdqd�dwsq_bsdc�nm�hbd�trhmf�0//�μk�
ne�q_chnhlltmnoqdbhohs_shnm�_rr_x�’QHO;(�atffdq�Z4/�lL�sqhr,�GBk�
’oG�6-3()�04/�lL�M_Bk)�0-/��Sqhsnm�W,�0//)�/-4��M_,�cdnwxbgnk_sd)�
_mc�/-0��RCR[�_knmf vhsg�_�oqnsd_rd�hmghahsnq�bnbjs_hk�s_akds�’bNl,
okdsd�Lhmh)� Qnbgd�Ch_fmnrshbr(-�d� kxr_sd� v_r� bghkkdc� nm� hbd� enq�
1/ lhm�adenqd�adhmf�bdmsqhetfdc�_s�03)///�qol�enq�04 lhm�_s�3”B-�d�
rtodqm_s_ms�v_r�sgdm�bnkkdbsdc)�_mc�sgd�sns_k�oqnsdhm�bnmsdms�hm�sgd�
kxr_sdr�v_r�cdsdqlhmdc�trhmf�sgd�ahbhmbgnmhmhb�_bhc�’AB;(�;rr_x-�
d�r_lokdr�vdqd�rtardptdmskx�rsnqdc�_s�±7/”B-�Trhmf�sgd�sns_k�oqn,
sdhm� bnmbdmsq_shnmr� cdsdqlhmdc� eqnl� sgd� AB;� _rr_xr)� _khptnsr� ne�
shrrtd�kxr_sdr)�vghbg�bnqqdronmc�sn�rodbhfib�_lntmsr�ne�sns_k�oqnsdhm�
odq� k_md)�vdqd�oqdo_qdc� enq� d_bg�_mhl_k-�drd�oqdo_q_shnmr�vdqd�
l_cd�hm�K_dllkh�atffdq�’bnms_hmhmf�14�lL�sqhr,�GBk�vhsg�_�oG�ne�
5-7)�6-4��fkxbdqnk)�0��RCR)�14/�lL�chsghnsgqdhsnk)�_mc�/-/4��aqn,
lnogdmnk�Aktd(�enq�sgd�otqonrd�ne�bnmctbshmf�_m�hlltmnaknsshmf�
dwodqhldms-
Tdrsdqm�akns�XmXkxrhr
Vdrsdqm�aknsr�vdqd�bnmctbsdc�tmcdq�_kk�bnmchshnmr�trhmf�1/�μf�ne�
oqnsdhm�sg_s�v_r�rdo_q_sdc�ax�RCR“onkx_bqxk_lhcd�fdk�dkdbsqnognqdrhr�
’O;FD(�_mc� sgdm� sq_mredqqdc� sn�mhsqnbdkktknrd-�d�oqhl_qx�_msh,
anchdr�vdqd�hmbta_sdc�nudqmhfgs�_s�3”B�vhsg�q_aahs�_msh,�NO;0�’090///:�
16622,�0,�;O)�Oqnsdhmsdbg()�q_aahs�_msh,�SNL1/�’090///:�007/1,�0,�;O)�
Oqnsdhmsdbg()�_mc�_msh“α,�rxm�’ognrogn,�R018(�’090///:�DO0425X)�;a,
b_l(�’57()�_mc�lntrd�_msh“β,�_bshm�’090/)///)�;4330)�Rhfl_,�;kcqhbg(�
v_r�trdc�sn�dmrtqd�dpt_k�kn_chmf-�Rths_akd�rdbnmc_qx�_mshanchdr�khmjdc�
sn�odqnwhc_rd�vdqd�qdud_kdc�trhmf�_�Rtodq�Rhfm_k�Vdrs�Ohbn�Bgdlh,
ktlhmdrbdms�jhs�’Hllnahknm�Vdrsdqm)�Bgdlhktlhmdrbdms�GQO rta,
rsq_sd)�Lhkkhonqd(-�Bgdlhktlhmdrbdmbd�hl_fdr�vdqd�b_ostqdc�trhmf�
sgd�BgdlhCnb*WQR�rxrsdl�ld_rtqdldms�’Ahn,�Q_c(-�d�rhfm_kr�enq�
d_bg�k_md�vdqd�pt_mshfidc�trhmf�Hl_fdI)�_mc�_�q_shn�ne�rhfm_k�nm�kn_c,
hmf�odq�_mhl_k�v_r�b_kbtk_sdc�_mc�trdc�hm�rs_shrshb_k�_m_kxrdr-�Rxm_oshb�
l_qjdqr�_m_kxrhr�enkknvdc�sgd�r_ld�oqnsnbnk)�_cchmf�bhsq_sd�_mshfdm,�
qdsqhdu_k�rsdo�oG�5�’R0588)�C_jn(�nm�sgd�mhsqnbdkktknrd�ldlaq_md�ad,
enqd� trhmf� q_aahs� _mshancx� q_hrdc� _f_hmrs� ORC84� ’090///:�;A07147)�
;ab_l(�_mc�lntrd�_msh,�rxm_osnogxrhm�’094//: ;A7/38)�;ab_l(-

UVphVakd�VmVkxrhr
AdgXuhnqXk�Xrrdrrldms
A_annm�adg_uhnq�v_r�lnmhsnqdc�ntsrhcd�ne�eddchmf�_mc�bkd_mhmf�od,
qhncr�enq�3�sn�8�c_xr�’dhfgs�rdrrhnmr�odq�fqnto()�hm�_�q_mcnl�nqcdq�_s�
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svn�shld�onhmsr�’lnqmhmf�_mc�_dqmnnm()�_dq�_ lhmhltl�3,�gntq�
g_ahst_shnm�og_rd�sg_s�v_r�bnlokdsdc�0�c_x�adenqd�sgd�rs_qs�ne�sgd�
nardqu_shnmr-�d�g_ahst_shnm�og_rd�snnj�ok_bd�_bqnrr�2�c_xr�nm�sgd�
fiqrs�nardqu_shnm_k� shld�onhms)�vghbg� hr�0�lnmsg�_dq� rtqfdqx)� dm,
_akhmf� sgd�nardqudq� sn� hcdmshex� d_bg� _mhl_k� rdo_q_sdkx-�Ctqhmf�
1,�gntq�rdrrhnmr)�vd�dw_lhmdc�adg_uhnq_k�o_q_ldsdqr�dudqx�4�lhm�tr,
hmf�_�rb_m�r_lokhmf�ldsgnc�sg_s�hr�rths_akd�enq�shld�atcfdshmf�’58()�
xhdkchmf�081�rb_mr�odq�rtaidbs-�Sn�oqdudms�lhrrhmf�c_s_)�_cchshnm_k�
nardqu_shnm_k�rdrrhnmr�vdqd�b_qqhdc�nts-�;s�sgd�svn�rstcx�shld�onhmsr)�
0�lnmsg�_mc�13�lnmsgr�_dq�rtqfdqx)�_�rhmfkd�sq_hmdc�nardqudq�ZRB�
’R_mcqhmd� B_ltr(:� hmsq_nardqudq� qdkh_ahkhsx)� Rod_ql_m� q_mj,�nqcdq�
bnqqdk_shnm�bndffibhdms�’p( < /-876[�qdbnqcdc�sgd�c_s_�hm�qd_k�shld-�d�
chrs_mbd�adsvddm�sgd�nardqudq�_mc�sgd�ntscnnq�b_fdr�v_r�0�l-�Hm,
rsd_c�ne�bnmbdmsq_shmf�nm�hmchuhct_k�sghmfr)�vd�trdc�svn�qdodqsnhqdr)�
vghbg)� hm� _bbnqc_mbd�vhsg�otakhrgdc�ldsgncr� ’6.“61()� qdfldbs� sgd�
hmsdq_bshnm�vhsg�sgd�dmuhqnmldms�_mc�cdrbqhad�sgd�onrhshnm�vhsghm�hs-�
d� odqbdms_fdr� ne� d_bg� hsdl#r� qdbtqqdmbd� hm� qdk_shnm� sn� sgd� sns_k�
mtladq�ne�rb_mr�vdqd�dw_lhmdc�sn�cdqhud�knb_shnm�oqnfikdr)�ancx�nqh,
dms_shnm)�_mc�ld_m�adg_uhnq_k�_mc�onrstq_k�shld�atcfdsr-
NtXmshsXshud�onkxldqXrd�bgXhm�qdXbshnm
;dq�gnlnfdmhyhmf�RM�r_lokdr�hm�SQH�qd_fdms�’Dtqnldcdw)�Eq_mbd()�
QM;�v_r�dwsq_bsdc�enkknvhmf�_�bnmudmshnm_k�bgknqnenql.hrnoqno_mnk�
oqnbdctqd-� QM;� v_r� oqdo_qdc� _mc� dw_lhmdc� trhmf� lnchehdc�
oqnbdctqdr�’45(-�Trhmf�Qdudqs;hc�Oqdlhtl�Qdudqrd�Sq_mrbqhos_rd�
’Edqldms_r()�nkhfn’cS()� _mc� q_mcnl�oqhldqr� ’_kk� eqnl�Edqldms_r()�
bCM;�v_r�fdmdq_sdc�eqnl�1�μf�ne�sns_k�QM;- ;�KhfgsBxbkdq�37/�Qd_k,�
Shld�OBQ�Rxrsdl�’Qnbgd)�Ldxk_m)�Eq_mbd(�v_r�trdc�sn�b_qqx�nts�
sgd�pOBQ-�Enq�dudqx�r_lokd)�svn�pOBQr�vdqd�qtm�hm�ctokhb_sd�trhmf�
sq_mrbqhos,�rodbhfib�oqhldqr)�3�mf�ne�bCM;)�_mc�_�fim_k�unktld�ne�0/�μk�
ne�KhfgsBxbkdq�37/�RXAQ�Fqddm�H�L_rsdq�’Qnbgd(-�d�MdtqnBdmsqd�
L_fdmchd�cdudknodc�sgd�Fdmd�Dwoqdrrhnm�;m_kxrhr�Rnv_qd�Dmuhqnm,
ldms)�_m�hmenql_shbr�_ookhb_shnm�sg_s�v_r�trdc�sn�dwonqs�_mc�du_kt_sd�
sgd�OBQ�c_s_-�d�qdedqdmbd�fdmd�v_r�hcdmshfidc�trhmf�sgd�fdMnql�_o,
oqn_bg-�d�_m_kxrhr�ne�qdk_shud�dwoqdrrhnm�v_r�mnql_khydc�_f_hmrs�svn�
qdedqdmbd�fdmdr�_mc�_citrsdc�enq�OBQ�dffibhdmbx-�d�qdedqdmbd�fdmdr�
trdc�vdqd�dtj_qxnshb� sq_mrk_shnm� hmhsh_shnm� e_bsnq�3_1� ’DHE3;1(�_mc�
oqnsd_rnld�rtatmhs�ads_�sxod�5�’Orla5(-�d�bnlo_q_shud�’1±∆∆Bs(�
_ooqn_bg�v_r�trdc�sn�bnlotsd�sgd�qdk_shud�dwoqdrrhnm�kdudk-�d�
oqhldq�rdptdmbdr�_qd�_r�enkknvr9�RMB;�’BQ346/47()�FFFB;;F;;S,
F;;F;;FF;FB�’enqv_qc(�_mc�FBBSB;SSFSB;FF;SBB;B;�
’qdudqrd(:� Orla5� ’ML]//1687()� B;;F;;FF;FFFB;FFSF,
S;BS�’enqv_qc(�_mc�BBSBB;;SFFB;;;FF;BSF�’qdudqrd(:�_mc�
DHE3_1� ’ML]//0856()� SF;B;SFF;BB;F;;FF;F;F;� ’enq,
v_qc(�_mc�SF;SB;F;;B;BF;BSSF;BBBS�’qdudqrd(-
Bns�aknsshmf�XmXkxrhr�ne�� �rxm
hr�ldsgnc�v_r�trdc)�_r�vd�g_c�oqduhntrkx�dwok_hmdc�’02) 62(-�Enk,
knvhmf�_�4,�lhm�gd_shmf�odqhnc�_s�0//”B)�1/�μf�ne�oqnsdhm�dwsq_bs�v_r�
chktsdc�trhmf�_�atffdq�bnmrhrshmf�ne�14�lL�sqhr,�GBk)�1//�lL�fkx,
bhmd)�_mc�0��RCR-�d�lhwstqd�v_r�sgdm�fiksdqdc�sgqntfg�_m�_bds_sd�
bdkktknrd�ldlaq_md� ’Ahn,�Q_c:�/-1,�μl�onqd� rhyd(�nq�mhsqnbdkktknrd�
ldlaq_md-� ;dq� r_stq_shmf� sgd� ldlaq_mdr� hm� 4�� cqx,�rjhlldc�
lhkj�hm�OAR)�_mshanchdr�_f_hmrs�α,�rxm�’rxm100:�090///()�α,�rxm�fiaqhkr)�
_mc�α,�rxm�nkhfnldqr� ZRxm,�N0:�090/)///:� ’63([�vdqd�trdc� sn�oqnad�
sgd�ldlaq_mdr�’rtookhdc�ax�N-�L-�;-�Dk,�;fm_e(-�d�hmrsqtbshnmr�
enq sgd Vdrsdqm akns ;m_kxrhr rdbshnm vdqd enkknvdc vgdm odqenql,
hmf� sgd�qdudk_shnm-�Ehksdq�qds_qc_shnm�_rr_x�ne�R;�_mc�K;�eq_bshnmr�
v_r� oqnadc� vhsg� _mshanchdr� _f_hmrs� α,�rxm� ’Rxm100(� qdbnfmhyhmf�
_lhmn�_bhc� qdrhctdr�010� sn�014� hm�ansg� rnktakd�_mc�o_sgnknfhb_k�
α,�rxm� ’64()� ognrognqxk_sdc�α,�rxm� ’090///:�;ab_l)�DO0425X()�

tahpthshm�’090///:�Rhfl_,�;kcqhbg)�T4268()�o51�’090///:�Oqnfdm)�
FQ51,�B()�gxodqognrognqxk_sdc�s_t�’;S7:�dqln�Ehrgdq�Rbhdmshfib)�
LM0/1/()�nq�;β�’090///:�bknmd�5E.2C)�C_jn()�_r�oqduhntrkx�qd,
onqsdc�hm�’03(-
RQ �WQE�lhbqnrbnox
d�rxmbgqnsqnm sdrsr�vdqd�bnmctbsdc�_s�sgd�Ch_lnmc�Khfgs�Rntqbd)�
G_qvdkk� Rbhdmbd� _mc� Hmmnu_shnm� B_lotr� ’Chcbns)� TJ()� trhmf�
2//,�l;�btqqdmsr�hm�sno,�to�hmidbshnm�lncd�_mc�_�rsnq_fd�qhmf�vhsg�
_m�dmdqfx�ne�2�FdU-�d�lhbqnenbtr� rodbsqnrbnohb�ad_lkhmd� ’H07(�
v_r�trdc�enq�_kk�RQ,�WQE�lhbqnrbnox�hmudrshf_shnmr�sg_s�_qd�oqdrdms,
dc� hm�sghr�_qshbkd-�Trhmf�_�Rh’000(�lnmnbgqnl_snq)� sgd�lhbqn,�WQE�
dkdldms_k� l_oohmf� v_r� nas_hmdc� _s� qnnl� sdlodq_stqd� vhsg� _m�
hmbhcdms�w,�q_x�dmdqfx�ne�01�jdU)�xhdkchmf�_m�w,�q_x�ognsnm�fltw�ne�
1 × 0/00�ognsnmr.r-�Sn�dmrtqd�bnms_lhm_shnm,�eqdd�r_lokdr�_mc�qd,
ctbdc�w,�q_x�rb_ssdqhmf�bnmsqhatshnm)�sgd�RM�ne�d_bg�_mhl_k�v_r�bnkkdbsdc�
eqnl�eqdd,�fln_shmf�rdbshnmr�_mc�lntmsdc�nmsn�_m�w,�q_x�sq_mro_qdms)�
lds_k,�eqdd)�3,�μl,�sghbj�Tksq_kdmd�enhk�’RODW�BdqshOqdo)�Ldstbgdm)�MI)�
TR;(�sg_s�v_r�e_rsdmdc�sn�_�btrsnl�onkxdsgdqdsgdqjdsnmd�gnkcdq-�
;�l_fmdshb�ok_sd�_ss_bgdc� sn� sgd� r_lokd� rs_fd�gdkc� sgd� r_lokdr� hm�
ok_bd-�Nodq_shmf�hm�sgd�8/”�fdnldsqx)�sgd�entq,�dkdldms�Rh�cqh�Unqsdw�
LD3�dmdqfx,�chrodqrhud�cdsdbsnq�’Ghs_bgh�Ghfg,�Sdbgmnknfhdr�Rbhdmbd�
;ldqhb_(�qdctbdr�sgd�a_bjfqntmc�rhfm_k�sg_mjr�sn�hsr�Wroqdrr�2�oqn,
bdrrhmf�bhqbthsr-�d�64,�ll�r_lokd,�sn,�cdsdbsnq�chrs_mbd�v_r�fiwdc-�
Vghkd�sgd�WQE�rodbsq_�vdqd�adhmf�f_sgdqdc)�sgd�r_lokd�v_r�q_rsdqdc�
hm�eqnms�ne�sgd�hmbhcdms�w,�q_x ad_l�_s�_�34”�_mfkd-�Adb_trd�ne�sgd�knv�
dkdldms� bnmbdmsq_shnm)� _� qdfhnm�ne� 4//�μl�ax�4//�μl�vhsghm� sgd�
RMob�v_r�l_oodc�enq�d_bg�r_lokd)�vhsg�_�cvdkk�odqhnc�ne�0�r�odq�
ohwdk�_mc�_�rsdo�rhyd�sg_s�l_sbgdr�sgd�ad_l�rhyd�’4�μl(-�Sn�b_khaq_sd�sgd�
dwodqhldms_k�o_q_ldsdqr)�_�sghm,�fikl�WQE�qdedqdmbd�l_sdqh_k�’;WN�
CQDRCDM�FlaG(� _mc� _� sghm� ’0//� μl(� odkkds� ne� sgd� M_shnm_k�
Hmrshstsd�ne�Rs_mc_qcr�_mc�Sdbgmnknfx�’MHRS(�rs_mc_qc�qdedqdmbd�
l_sdqh_kr� RQL0466b� ’anuhmd� khudq�l_sdqh_k)� MHRS)� F_hsgdqratqf)�
LC)�TR;(�vdqd� _rrdrrdc-�d�mdws� rsdo� hmunkudc pt_mshexhmf� sgd�
dkdldmsr� trhmf� OxLB;)� _m� nodm,�rntqbd� rnv_qd� oqnfq_l� sg_s�
lncdkr� sgd�l_inq�bnlonrhshnm)�cdmrhsx)� _mc� sghbjmdrr�ne�ansg� sgd�
r_lokd�_mc�sgd�qdedqdmbd�l_sdqh_k-�d�dkdldms_k�bnmbdmsq_shnm�’lh,
bqnfq_lr�odq�fq_l�ne�cqx�vdhfgs�nq�o_qsr�odq�lhkkhnm(�l_or�vdqd�
bqd_sdc)� sgd� ektnqdrbdmbd� rodbsq_� _bpthqdc� eqnl�d_bg�ohwdk�v_r�
ehssdc)�_mc�sgd�_udq_fd�dkdldms_k�bnmbdmsq_shnm�ne�sgd�RMob�qdfhnmr�
v_r�entmc-
� �Rxm�hm�lnmidx�ahnknfhbXk�–thc�rXlokdr
d�b_ostqd�_mshancx�LIEQ0�’2�μk.lk:�;ab_l)�B_laqhcfd)�TJ(�v_r�
bn_sdc� nmsn�ltksh,�_qq_x� 85,�vdkk� ok_sdr� ZLdrn� Rb_kd� Chrbnudqx�
’LRC()�F_hsgdqratqf)�LC)�TR;[�enq�_m�nudqmhfgs�hmbta_shnm�_s�3”B�
vhsgnts�rg_jhmf-�d�enkknvhmf�c_x)�04/�μk�ne�OAR,�S�ZOAR�’;ookh,
Bgdl)�C_qlrs_cs)�Fdql_mx(�lhwdc�vhsg�/-/4��Svddm�1/� ’Qnsg)�
J_qkrqtgd)�Fdql_mx([� odq�vdkk�v_r�trdc� sn�v_rg� sgd�ok_sdr� sgqdd�
shldr-�d�oqdudmshnm�ne�mnmrodbhfib�oqnsdhm�ahmchmf�v_r�_bghdudc�
sgqntfg�_�0,�gntq�hmbta_shnm�odqhnc�_mc�rg_jhmf�_s�6//�qol�ne�04/�μk�
ne�0��anuhmd�rdqtl�_katlhm�’AR;:�Rdq_B_qd�Khed�Rbhdmbdr)�Lhkenqc)�
L;)�TR;(.OAR,�S�d_bg�vdkk-�Rhmfkd,�trd�_khptnsr�ne�α,�rxm�’0�μf.lk(�
jdos�_s�±7/”B�tmshk�mddcdc�vdqd�trdc�sn�bnmrsqtbs�b_khaq_snqr�’rto,
okhdc�ax�N-�Dk,�;fm_e()�vghbg�q_mfdc�hm�bnmbdmsq_shnm�eqnl�14)///�
sn�5-0�of.lk�hm�rdptdmsh_k�entqenkc�chktshnmr-�;�ak_mj�ne�0��ne�AR;.
OAR,�S�v_r�trdc-�d�enkknvhmf�chktshnmr�vdqd�trdc�enq�sgd�chffdqdms�
rodbhldmr9�0 hm�7�enq�rdqtl)�ok_rl_)�_mc�BRE)�_mc�0�hm�0/)///�enq�
vgnkd�aknnc-�Dudqx�chktshnm�v_r�l_cd�trhmf�0��AR;.OAR,�S-�Enkknvhmf�
ok_sd�v_rghmf)�14�μk�ne�sgd�b_khaq_snq�rnktshnm�_mc�chktsdc�r_lokdr�
vdqd�_ccdc� sn� sgd�vdkkr)� _mc� sgd� hmbta_shnm�odqhnc�v_r� enkknvdc-�
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;dq�_�rdbnmc�v_rghmf�ne�sgd�ok_sdr)�14�μk�ne�sgd�Rtken,�S;F“k_adkdc�
Rxm0�_mshancx�’AC�Ahnrbhdmbdr)�Gdhcdkadqf)�Fdql_mx(�v_r�_ccdc�
sn�d_bg�vdkk�_r�_�cdsdbshnm�_mshancx-�Sgd�_mshancx�v_r�chktsdc�
sn�0�μf.lk�hm�0��OAR,�S-�Trhmf�LRC�Rtken,�S;F�MGR,�Drsdq�’LRC()�
Rtken,�S;F�k_adkhmf�v_r�b_qqhdc�nts�hm�_bbnqc_mbd�vhsg�sgd�l_m,
te_bstqdq#r�hmrsqtbshnmr-�Sgd�hmbta_shnm�oqnbdrr�k_rsdc�_m�gntq�
_s�6//�qol-�;dq�v_rghmf�sgd�ok_sdr)�04/�μk�ne�1×�Qd_c�Atffdq�’LRC(�
v_r� _ookhdc)� _mc� _m� LRC� Rdbsnq� Hl_fdq� 13//� v_r� trdc� sn�
qd_c� sgd� ok_sdr-� Vnqjadmbg� rnv_qd� v_r� trdc� sn� _m_kxyd� sgd�
c_s_�’LRC(-
MdtqnsqXmrlhssdq�XmXkxrhr
Aq_hm�o_sbgdr�vdqd�qdlnudc�_mc�ok_bdc�hm�0-4,�lk�Doodmcnqe�stadr�
_dq�adhmf�vdhfgdc�_mc�chrrdbsdc�nm�_m� hbd,�bnkc�ok_sd-�;dq�gn,
lnfdmhyhmf�sgd�r_lokdr�hm�_�4/94/��u.u�ldsg_mnk.v_sdq�lhwstqd)�
sgd� r_lokdr�vdqd� bdmsqhetfdc� enq�04 lhm _s�3”B�_s�03)///� qol-�
;esdq�adhmf� rdo_q_sdc)� sgd� rtodqm_s_ms�v_r�jdos� _s�±7/”B�tmshk�
_lhmn� _bhc� cdqhu_shy_shnm-� Enkknvhmf� oqdbnktlm� cdqhu_shy_shnm�
vhsg�n,�ogsg_kch_kcdgxcd.ldqb_osndsg_mnk�’NO;(�qd_fdms)�sgd�fkt,
s_l_sd�_mc�F;A;�bnmsdms�ne�sgd�r_lokdr�v_r�cdsdqlhmdc�trhmf�
ghfg,�odqenql_mbd� khpthc�bgqnl_snfq_ogx�’GOKB(� hm�bnmitmb,
shnm�vhsg�fltnqnldsqhb�cdsdbshnm�’EO,�1/1/�Oktr�fltnqhldsdq)�I_rbn)�
Snjxn)�I_o_m(-�;�qdeqhfdq_snq�_tsnr_lokdq�l_hms_hmdc�_s�3”B�_tsn,
l_shb_kkx�_ccdc�2/�μk�ne�NO;�qd_fdms�sn�17�μk�ne�r_lokd�’Sqh_sgknm)�
Ro_qj�Gnkk_mc)�Dlldm)�d�Mdsgdqk_mcr(-�;�4,�B07�Gxodqrhk�NCR�
bnktlm� ’2�ll�ax�0//�ll:�dqln�Ehrgdq�Rbhdmshfib)�TR;(�v_r�
fikkdc�vhsg�4/�μk� ne� sgd�lhwstqd)�vghbg�v_r� sgdm�odqetrdc� _s� _�
q_sd�ne�/-37�lk.lhm�’I_rbn�OT,�1/78�Oktr�Pt_sdqm_qx�Otlo:�I_rbn)�
Snjxn)� I_o_m(�trhmf�_�lnahkd�og_rd� sg_s�bnms_hmdc�1-1�� sdsq_gx,
cqnetq_m� ’oG� 5-4()� 0/�� ldsg_mnk)� _mc� /-0� L� rnchtl� _bds_sd-�
BgqnlM;U�rnv_qd�’I_rbn)�Snjxn)�I_o_m(�v_r�trdc�enq�sgd�_bpthrh,
shnm�_mc�_m_kxrhr�ne�bgqnl_snfq_lr-�F;A;�_mc�fkts_l_sd�g_c�khl,
hsr�ne�cdsdbshnm�ne�_qntmc�0�_mc�/-4�mL)�qdrodbshudkx)�_mc�qdsdmshnm�
odqhncr�ne�>2-4�_mc�07-/�lhm-

Opnsdnlhb�VmVkxrhr
RXlokd oqnbdrrhmf oqnsnbnk
Shrrtd�o_sbgdr� eqnl�sgd�ots_ldm�_mc� sgd�dmsnqghm_k�bnqsdw�vdqd�
bnkkdbsdc�nm�2//,�μl,�sghbj�bqxnrs_s,�bts�rdbshnmr ’m < 4�sn�0/�o_sbgdr�
odq� rsqtbstqd�_mc�_mhl_k(-�O_sbgdr�vdqd�onnkdc�_mc�ldbg_mhb_kkx�
kxrdc�nm�hbd�vhsg�0//�μk�ne�QHO;�atffdq�’4/�lL�sqhr,�GBk) 04/�lL�
M_Bk)� 0-/�� Sqhsnm� W,�0//)� /-4�� M_,�cdnwxbgnk_sd)� _mc� /-0�� RCR(�
vhsg�_�oqnsd_rd�_mc�ognrog_s_rd�hmghahsnq�bnbjs_hk�_r�oqduhntrkx�cd,
rbqhadc-�Kxr_sdr�vdqd�hmbta_sdc�enq�2/ lhm�_mc�sgdm�bdmsqhetfdc�_s�
04)///b�enq�04�lhm�_s�3”B-�Rtodqm_s_msr�vdqd�bnkkdbsdc)�_mc�sgd�sns_k�
_lntms�ne�oqnsdhm�hm�sgd�kxr_sdr�v_r�_rrdrrdc�ax�AB;�_rr_x�adenqd�
rsnq_fd�_s�±7/”B-�Oqnsdhm�r_lokdr�vdqd�rnktahkhydc�hm�K_dllkh�ate,
edq)�_mc�4�μf�odq�r_lokd�vdqd�cdonrhsdc�nmsn�RCR,�O;FD�fdk�’0/��
_bqxk_lhcd(� enq� rdo_q_shnm)�bnmbdmsq_shnm)�_mc�bkd_mhmf�otqonrdr-�
;dq�bnkknhc_k�aktd�rs_hmhmf)�a_mcr�vdqd�bts�nts� eqnl�sgd�fdk�_mc�
rtardptdmskx�bts�hm�0�ll“ax“0�ll�fdk�ohdbdr-�Fdk�ohdbdr�vdqd�tm,
rs_hmdc�hm�14�lL�_llnmhtl�ahb_qanm_sd�4/��_bdsnmhsqhkd�’;BM()�
qhmrdc�svhbd�hm�tksq_otqd�v_sdq)�_mc�rgqtmj�hm�;BM�enq�0/�lhm-�;e,
sdq�;BM�qdlnu_k)�fdk�ohdbdr�vdqd�cqhdc�_s�qnnl�sdlodq_stqd)�bnu,
dqdc� vhsg� sgd� sqxorhm� rnktshnm� ’0/� mf.μk� hm� 4/�lL�MG3GBN2()�
qdgxcq_sdc� _s� 3”B� enq� 0/� lhm)� _mc� k_rskx� hmbta_sdc� nudqmhfgs� _s�
26”B-�R_lokdr�vdqd�sgdm�hmbta_sdc�enq�04�lhm�hm�4/�lL�MG3GBN2�
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Odoshcd�lhwstqd�v_r�_m_kxydc�nm�_m�Tkshl_sd�2///�m_mnKB�rxrsdl�
’Chnmdw)�;lrsdqc_l)�d�Mdsgdqk_mcr(�bntokdc�sn�_m�Dkdbsqnroq_x�
Nqahsq_o�Etrhnm�Ktlnr�Sqhaqhc�L_rr�Rodbsqnldsdq�’dqln�Ehrgdq�
Rbhdmshfib)�R_m�Inrd)�B;(-�Sdm�lhbqnkhsdqr�ne�odoshcd�chfdrsr�vdqd�kn_c,
dc�nmsn�_�2//,�μl“hmmdq�ch_ldsdq�ax�4,�ll�B07�OdoL_o�sq_o�bnk,
tlm�’KB�O_bjhmfr(�_s�_�flnv�q_sd�ne�0/�μk�lhm±0-�d�odoshcdr�vdqd�
dktsdc�eqnl�sgd�sq_o�bnktlm�nmsn�_m�_m_kxshb_k�64,�ll“hmrhcd�ch_l,
dsdq�ax�4/,�bl�B07�Odo,�L_o�bnktlm�’KB�O_bjhmfr(�vhsg�_�3�sn�3/��
khmd_q�fq_chdms�ne� rnkudms�A� hm�80�lhm�’rnkudms�;�v_r�/-0�� enqlhb�
_bhc)�_mc�rnkudms�A v_r�/-0��enqlhb�_bhc�hm�7/��;BM(-�d�rdo_,
q_shnm�flnv�q_sd�v_r� rds� _s�2//�mk�lhm±0-�d�l_rr� rodbsqnldsdq�
nodq_sdc�hm�onrhshud�hnm�lncd�_s�_�1-/,�jU�mddckd�unks_fd-�C_s_�vdqd�
_bpthqdc�trhmf�Wb_khatq�3-3�rnv_qd�hm�_�c_s_,�cdodmcdms�lncd-�LR�
rb_mr�’i.y 264�sn�04//(�vdqd�qdbnqcdc�_s�_�qdrnktshnm�ne�P < 01/)///�
’_s�i.y�1//(�_mc�_m�_tsnl_sdc�f_hm�bnmsqnk�s_qfds�ne�3 × 0/4�hnmr�bnk,
kdbsdc�vhsghm�4/�lr-�Cxm_lhb�dwbktrhnm�v_r�rds�sn�2/�r�_mc�sno�roddc�
eq_fldms_shnm�hm�ghfgdq,�dmdqfx�bnkkhrhnm_k�chrrnbh_shnm�’GBC(�lncd�
v_r�odqenqldc�nudq�_�2,�r�bxbkd-�LR.LR�rb_mr�vhsg�_�s_qfds�u_ktd�ne�
4 × 0/3�hnmr�vdqd�bnkkdbsdc�hm�Nqahsq_o�vhsg�_�l_whltl�hmidbshnm�
shld�ne�43�lr�_mc�_�qdrnktshnm�ne�2/)///�’_s�i.y�1//(-�;cchshnm_kkx)�
nmkx�*1�sn�*6�bg_qfdc�hnmr�vdqd�rdkdbsdc�enq�eq_fldms_shnm-�Nsgdqr�
rdsshmfr�vdqd�_r�enkknvr9�mn�rgd_sg�nq�_twhkh_qx�f_r�flnv:�gd_sdc�b_ohk,
k_qx�sdlodq_stqd)�164”B:�mnql_khydc�GBC�bnkkhrhnm�dmdqfx�ne�17�:�
_mc�_m�hrnk_shnm�vhcsg�ne�0-5 i.y-�Lnmnhrnsnohb�oqdbtqrnq�rdkdbshnm�
v_r�rds� sn�odoshcd�_mc�_m� hmsdmrhsx� sgqdrgnkc�v_r�rds� sn�1-4 × 0/3-�
C_s_�vdqd�rd_qbgdc�ax�RDPTDRS�sgqntfg�Oqnsdnld�Chrbnudqdq�1-4�
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hmbktcdc�hm�_�khrs�ne�bnms_lhm_ms�oqnsdhmr�’rtbg�_r�jdq_shm)�sqxorhm)�
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vdqd�qds_hmdc�enq�sgd�c_s_�_m_kxrhr-�Oqnsdhmr�sg_s�vdqd�chffdqdmsh_kkx�
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ne�sgd�qdrtksr)�_m�ntskhdq�BSK,�S_t _mhl_k�v_r�dwbktcdc�eqnl�dmsn,
qghm_k� oqnsdnlhb� _m_kxrdr� adb_trd� ne� hsr� _amnql_k� oqnfikd� ’bnl,
okdsdkx�rdo_q_sdc�eqnl�sgd�nsgdq�r_lokdr�hm�sgd�OB;�_m_kxrhr(-�d�
OB�etqsgdq�_m_kxydc�hm�sgd�mdsvnqj,�sxod�_m_kxrhr�v_r�bgnrdm�nm�sgd�
a_rhr�ne�sgd�onrhshud�nq�mdf_shud�bnqqdk_shnm�vhsg�ghrsnknfhb_k�_m_kx,
rhr)�sgd�odqbdms_fd�ne�dwok_hmdc�u_qh_mbd)�sgd�chrbqhlhm_shnm�oqnfikd�
ne�OB�rbnqdr�adsvddm�bnmsqnk�_mc�dwodqhldms_k�fqntor)�_mc�sgd�qd,
rtksr�nas_hmdc�hm�mdsvnqj�_m_kxrhr-�Mdsvnqj�_m_kxrhr�ne�OB;�qdrtksr�
v_r� b_qqhdc� nts� trhmf� Bxsnrb_od� ’u-2-8-0()� BktdFN� ’u-1-4-8()� _mc�
BktdOdch_�’u-0-4-8(�vhsg�sgd�sno�0/��oqnsdhmr�’adknv�sgd�4sg�odqbdm,
shkd� _mc�_anud� sgd�84sg�odqbdmshkd(� bnmsqhatshmf� sgd�lnrs� sn� sgd�
rdkdbsdc�OB-�d�LR�oqnsdnlhbr�c_s_�g_ud�addm cdonrhsdc� sn� sgd�
OqnsdnldW,�bg_mfd�Bnmrnqshtl�uh_� sgd�OQHCD�o_qsmdq�qdonrhsnqx�
vhsg�sgd�c_s_rds�hcdmshfidq�OWC/44851-

RsVshrshbVk�VmVkxrhr
Rs_shrshb_k�_m_kxrdr�vdqd�odqenqldc�vhsg�sgd�Oxsgnm�C;ADRS�o_bj,
_fd�oqnctbhmf�F_qcmdq,�;ksl_m�drshl_shnm�oknsr�sxod�’65(-�d�q_v�
c_s_�_qd�oknssdc�nm�sgd�toodq�_wdr-�Nm�sgd�knvdq�_wdr)�ld_m�chffdq,
dmbdr� _qd� oknssdc� _r� annsrsq_o� r_lokhmf�chrsqhatshnmr-� D_bg�ld_m�
chffdqdmbd�hr�cdohbsdc�_r�_�cns-�D_bg�84��bnmficdmbd�hmsdqu_k�hr�hmch,
b_sdc�ax�sgd�dmcr�ne�sgd�udqshb_k�dqqnq�a_qr-�Ehud�sgntr_mc�annsrsq_o�
r_lokdr�vdqd� s_jdm:� sgd� bnmficdmbd� hmsdqu_k� hr� ah_r� bnqqdbsdc� _mc�
_bbdkdq_sdc-�;mx�A�u_ktd�qdonqsdc�hr�sgd�oqna_ahkhsx�ne�nardquhmf�sgd�
dffdbs�rhyd�’nq�fqd_sdq()�_rrtlhmf�sgd�mtkk�gxonsgdrhr�ne�ydqn�chffdq,
dmbd� hr� sqtd-�Enq�d_bg�odqlts_shnm�A� u_ktd)�4///� qdrgt°dr�ne� sgd�
bnmsqnk�_mc�sdrs�k_adkr�vdqd�odqenqldc-�Rs_shrshb_k�rhfmhfib_mbd�hr�chr,
ok_xdc�eqnl�_�svn,�rhcdc�odqlts_shnm�s�sdrs)�%A�+ /-/4-�Sn�_m_kxyd�
sqd_sldms�_mc�shld dffdbs)�bnlo_qhrnmr�vdqd�_krn�odqenqldc�trhmf�
svn,v_x _m_kxrhr ne u_qh_mbd ’;MNU;( sgqntfg Fq_ogO_c Oqhrl
7-/�’Fq_ogO_c�Rnv_qd�Hmb-)�R_m�Chdfn)�B;(-

OB;� v_r� odqenqldc� hm� Oxsgnm� ’Oxsgnm� rnv_qd� entmc_shnm�
u-2-8-6(�_mc�hsr�rbhdmshfib�rs_bjr9�rbhox�’u-0-8-2() mtlox�’u-0-12-3()�_mc�
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hlo_hqldmsr�hm�qgdrtr�lnmjdxr-�H �Bnlo �Mdtpnk �3.0*�142“154�’0887(-
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Bnkc�Rophme�GUpa �Odprodbs �Ldc �1*�_//82/7�’1/01(-
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α,�rxmtbkdhmno_sgx�hmctbdc�ax�uhq_k�udbsnq,�ldch_sdc�nudqdwoqdrrhnm�ne�gtl_m�
α,�rxmtbkdhm9�@�mdv�oqhl_sd�lncdk�ne�O_qjhmrnm r�chrd_rd-�Opnb �MUsk �.bUc �Rbh �T R . �0..*�
1773“1778�’1//2(-
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G-�A_jdq*�Q-�L-�Qhckdx*�C-�Jhqhj*�Knmf,�sdql�bnmrdptdmbdr�ne�gtl_m�_kog_,�rxmtbkdhm�
nudqdwoqdrrhnm�hm�sgd�oqhl_sd�udmsq_k�lhcaq_hm-�ApUhm�02.*�688“704�’1//6(-

� 8-� R-�B-�Udqlhkxd_*�L-�D-�Dlanqf*�α,�Rxmtbkdhm�_mc�mnmgtl_m�oqhl_sd�lncdkr�ne�O_qjhmrnm r�
chrd_rd-�H �Mdtpnrbh �Ldsgncr�144*�27“40�’1/04(-

� 0/-� X-�Mht*�W-�Ftn*�X-�Bgdm*�B-,�D-�V_mf*�I-�F_n*�V-�X_mf*�X-�J_mf*�V-�Rh*�G-�V_mf*�R-,�G-�X_mf*�R-�Kh*�
V-�Ih*�W-,�I-�Kh*�D_qkx�O_qjhmrnm r�chrd_rd�rxlosnlr�hm�α,�rxmtbkdhm�sq_mrfdmhb�lnmjdxr-�
Gtl �Lnk �Fdmds �13*�12/7“1206�’1/04(-

� 00-� V-�X_mf*�X-�Kht*�Y-�St*�B-�Wh_n*�R-�X_m*�W-�L_*�W-�Ftn*�W-�Bgdm*�O-�Xhm*�Y-�X_mf*�R-�X_mf*�S-�Ih_mf*�
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