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sgd�Mdv�Gnqhynmzr�dmbntmsdq�gdlhrogdqd bnqqdronmcr�sn�sgd�@qqnjnsgzr�rntsgdqm�gdlhrogdqd�&@qqnjnsgzr�udmsq_k�
rhcd�hm�m_tshb_k�o_qk_mbd(-�Sgd�w,_whr�hr�cdehmdc�sn�ad�odqodmchbtk_q�sn�sgd�y,_whr�_mc�_khfmdc vhsg�@qqnjnsgzr�
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2�ne�30

Ehftpd�0-� Ghfgdrs�qdrnktshnm�uhdv�ne�&375847(�@qqnjnsg-�Sgd�hl_fd�bnlahmdr�knv,qdrnktshnm+�dmg_mbdc�bnknq�c_s_�&bknrd�sn�
vg_s�sgd�gtl_m�dxd�vntkc�rdd(�_bpthqdc�ax�sgd�Mdv�Gnqhynmr�LUHB�&Ltkshrodbsq_k�Uhrhakd�Hl_fhmf�B_ldq_(�hmrsqtldms+�
vhsg�ghfg,qdrnktshnm�o_mbgqnl_shb�c_s_�_bpthqdc�ax�sgd�Mdv�Gnqhynmr�KNQQH�&KNmf,Q_mfd�Qdbnmm_hrr_mbd�Hl_fdq(�
hmrsqtldms-�Sgd�kdes,g_mc�rhcd�ne�sgd�ehftqd�rgnvr�sgd�tm_mmns_sdc�hl_fd+�vghkd�sgd�qhfgs,g_mc�rhcd�g_r�_mmns_shnmr�k_adkhmf�
jdx�ed_stqdr�ne�@qqnjnsg+�hmbktchmf�sgd�svn�knadr+�sgd�aqhfgs�mdbj�&m_ldc�@j_r_(+�sgd�k_qfd�bq_sdq�nm�sgd�rl_kk�knad�&m_ldc�
Rjx(+�_mc�sgd�_mmtktr�ne�aqhfgs�l_sdqh_k�nm�sgd�k_qfd�knad�&m_ldc�J_z_m(-�&Hl_fd�bqdchs9�M@R@+�Ingmr�Gnojhmr�Tmhudqrhsx�
@ookhdc�Ogxrhbr�K_anq_snqx+�Rntsgvdrs�Qdrd_qbg�Hmrshstsd+�Qnl_m�Sj_bgdmjn(-

Ehftpd�1-� Nqsgnfq_oghb�uhdvr�ne�sgd�sgqdd�btqqdms�rg_od�lncdkr�enq�&375847(�@qqnjnsg-�&_(�Fkna_k�rg_od�lncdk�&Rdbshnm 1-0(-�&a(�Rsdqdn�rg_od�lncdk�&Rdbshnm 1-1(-�
Sgd�aktd�rg_cdc�qdfhnm�hmchb_sdr�sgd�rhkgntdssd�ne�sgd�fkna_k�rg_od�lncdk+�enq�qdedqdmbd-�Sgd�qdc�c_rgdc�khmd�dmbknrdr�sgd�ots_shud�hlo_bs�bq_sdq+�Rjx-�&b(�Ldqfdc�rg_od�
lncdk+�bqd_sdc�ax�’rshsbghmf•�sgd�rsdqdn�rg_od�lncdk�nm�sgd�fkna_k�rg_od�lncdk�&Rdbshnm 1-2(-�Sgd�sgqdd�rg_od�lncdkr�_qd�rgnvm�hm�sgd�r_ld�qdedqdmbd�eq_ld+�hmchb_sdc�
ax�sgd�w+�x+�_mc�y�qdedqdmbd�udbsnqr+�enkknvhmf�sgd�oqdkhlhm_qx�@qqnjnsg�b_qsnfq_oghb�rxrsdl�&Adxdq+�Vd_udq+�ds _k-+ 1/08(-�Sgd�a_bjfqntmc�fqhc�hr�rgnvm�hm�0 jl�
hmbqdldmsr-�Hm�b+�qdc�_qqnvr�rgnv�sgd�Fnkcdm�F_sd�Aqhcfd�&kdes�_qqnv+�k < 1 jl(�_mc�sgd�TRR�Dmsdqoqhrd�MBB,06/0,C�&qhfgs�_qqnv+�k < 532 l(�enq�rb_kd-
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knmf�_whr+�vhsg�sgd�onrhshud�chqdbshnm�onhmsdc�snv_qc�sgd�k_qfdq�knad�&@qqnjnsgzr�anv(+�_mc�sgd�mdf_shud�chqdbshnm�
onhmsdc�snv_qc�sgd�rl_kkdq�knad�&@qqnjnsgzr�rsdqm(-�Sgd�x,_whr�&vghbg�hr�_rrnbh_sdc�vhsg�@qqnjnsgzr�onqs�_mc�rs_q,
an_qc�rhcdr(�hr�nqsgnfnm_k�sn�sgd�w,�_mc�x,_wdr-�Sgd�rl_kkdq�_mc�k_qfdq�knadr�_qd�nesdm�bnkknpth_kkx�qdedqqdc�sn�_r�
@qqnjnsgzr�’gd_c•�_mc�’ancx+•�qdrodbshudkx-�Hs�hr�onrrhakd�sn�cdehmd�_�k_shstcd.knmfhstcd�rxrsdl�enq�@qqnjnsg�a_rdc�
nm�sgdrd�_wdr+�_ksgntfg�sgd�bnmudw�rg_od�ne�@qqnjnsg�kd_cr�sn�cdfdmdq_bhdr�hm�k_shstcd�_mc�knmfhstcd-�Sgtr+�_kk�
b_kbtk_shnmr�vdqd�odqenqldc�hm�_�B_qsdrh_m�qdedqdmbd�eq_ld+�_mc�vd�_unhc�trhmf�k_shstcd.knmfhstcd�vgdm�cdrbqha,
hmf�knb_shnmr�nm�sgd�rtqe_bd¨hmrsd_c�e_unqhmf�pt_khs_shud�cdrbqhoshnmr�ne�knb_shnmr-�Sgd�nqhfhm�ne�sgd�@qqnjnsg�
qdedqdmbd�eq_ld�hr�cdehmdc�sn�ad�sgd�bdmsdq�ne�l_rr�ne�sgd�ancx+�vghbg�hr�b_kbtk_sdc�eqnl�sgd�rg_od�lncdk�_mc�
fdnogxrhb_k�ldsgncr�&rdd�Rdbshnm 3-0(-

1-0-� Sgd�FknaXk�Lncdk

Sgd�ehqrs�@qqnjnsg�rg_od�lncdk�hr�_�knmf,v_udkdmfsg�lncdk�ax�Rhlnm�Onqsdq�_mc�bnkkd_ftdr�&Onqsdq+�Ahdqrnm+�
ds _k-+ 1/08:�Rodmbdq�ds _k-+ 1/1/:�Rsdqm�ds _k-+ 1/08(+�gdmbdenqsg�qdedqqdc�sn�_r�sgd�’fkna_k�lncdk•�&Ehftqd 1_(-�
Sgd�fkna_k�lncdk�v_r�cdudknodc�ax� bqd_shmf�o_q_ldsdqhydc� rg_od�lncdk+� ognsnldsqhb� etmbshnm+� _mc� qns_shnm�
rs_sd¨_mc�sgdm enqv_qc�lncdkhmf�dudqx�Mdv�Gnqhynmr�KNQQH�&KNmf,Q_mfd�Qdbnmm_hrr_mbd�Hl_fdq(� hl_fd�
ne�@qqnjnsg�vhsg�sgd�_ooqnoqh_sd�uhdvhmf�fdnldsqx+�hkktlhm_shnm�bnmchshnmr+�_mc�KNQQH�onhms,roqd_c�etmbshnm-�
Sgdrd�rxmsgdshb�hl_fdr�vdqd�sgdm�bnlo_qdc�sn�sgd�_bst_k�hl_fdr+�_mc�sgd�lncdk�v_r�hsdq_sdc�hm�nqcdq�sn�oqnuhcd�
sgd�adrs�ehs�sn�sgd�hl_fdr�hm�_�ohwdk,ax,ohwdk+�kd_rs,rpt_qdc�e_rghnm�ehsshmf�nardqudc�_mc�lncdkdc�ektw- Sgd�qdrtks�
v_r�_�adrs,ehs�fkna_k�rg_od�lncdk+�ognsnldsqhb� etmbshnm+� qns_shnm�onkd+� qns_shnm� q_sd+�_mc� qns_shnm�og_rd-�Sghr�
_ooqn_bg�v_r�nqhfhm_kkx�ohnmddqdc�enq�lncdkhmf�sgd�rl_kk�r_sdkkhsdr�ne�Oktsn+�Mhw�_mc�Gxcq_�&Onqsdq+�Rgnv_ksdq+�
ds _k-+ 1/08:�Onqsdq�ds _k-+ 1/05(+�_ksgntfg�hs�v_r�toc_sdc�sn�_bbntms�enq�sgd�ahkna_sd�rg_od�ne�@qqnjnsg-�Sgd�svn�
knadr�vdqd�o_q_ldsqhydc�_r�rdo_q_sd+�nudqk_oohmf�’nbs_mnhcr•�&J__r_k_hmdm�%�Uhhjhmjnrjh+ 1/01(+�vhsg�_�qdft,
k_qhy_shnm�cdrhfmdc�sn�lhmhlhyd�cds_hkr�hm�sgd�tmhl_fdc�_qd_r�ne�@qqnjnsg-�Sgd�qdrtkshmf�fkna_k�lncdk�b_ostqdr�
sgd�knmf,v_udkdmfsg�rg_od�ne�@qqnjnsg+�ats�cndr�mns�qdrnkud�rl_kk,rb_kd�rsqtbstqdr�&d-f-+�ohsr�nq�bq_sdqr(+�nq�sgd�
mdbj¨vghbg� hr�mdbdrr_qhkx�u,rg_odc� hm� sghr�lncdk�ctd� sn� sgd�o_q_ldsdqhydc�bnmrsqtbshnm�ne� sgd�nudqk_oohmf+�
ct_k� knadr-�@s�oqdrdms+� sghr�lncdk�_rrtldr�_�tmhenql�_kadcn+�ld_mhmf� sg_s�@qqnjnsgzr�nardqudc�_kadcn�u_qh,
_shnmr�&Gnef_qsmdq�ds _k-+ 1/10(�l_x�_eedbs�sgd�qdbnmrsqtbshnm-�Sgd�tmbdqs_hmshdr�hm�sghr�fkna_k�lncdk�g_ud�mns�
addm�qhfnqntrkx�b_kbtk_sdc+�_ksgntfg�oqdkhlhm_qx�drshl_sdr�hmchb_sd�sg_s�sgd�nudq_kk�chldmrhnmr�_qd�_bbtq_sd�sn�
vhsghm�ß/-4 jl�hm�sgd w,�_mc�x,chqdbshnmr+�_mc�ß1 jl�hm�sgd�y,chqdbshnm�&Onqsdq+�Ahdqrnm+�ds _k-+ 1/08:�Rodmbdq�
ds _k-+ 1/1/:�Rsdqm�ds _k-+ 1/08(-�Vghkd�sgd�y,_whr�hr�sgd�kd_rs�vdkk�bnmrsq_hmdc+�hs�hr�hlonqs_ms�sn�mnsd�sg_s�sgd�ek_s,
mdrr�ne�sgd�fkna_k�lncdk�hr�mns�_m�_qshe_bs�ne�sghr�sdbgmhptd-�@qqnjnsgzr�ek_smdrr�b_m�ad�udqhehdc�hm�rsdqdn�uhdvhmf�
ne�rtbbdrrhud�ekxax� hl_fdr+�_mc� hr�bnmbktrhudkx�cdlnmrsq_sdc�ax� sgd�ghfg,og_rd� hl_fd�rdptdmbd�&B@/8(� sg_s�
hl_fdc� sgd� bqdrbdms�@qqnjnsg-�Nardqu_shnmr�ne�nbbtksdc� rs_qr� hm� rdptdmsh_k� hl_fdr�tm_lahftntrkx� rgnv� sg_s�
@qqnjnsg�hr�rtars_msh_kkx�ek_ssdmdc�&Rodmbdq�ds _k-+ 1/1/:�Rsdqm�ds _k-+ 1/08(-

Ehftqdr R0d“R0g�hm�Rtoonqshmf�Hmenql_shnm R0�cdohbs�oqduhntr+�rtodqrdcdc�fdmdq_shnmr�ne�sgd�fkna_k�lncdk+�vhsg�
oqnfqdrrhudkx�ghfgdq�qdrnktshnm-�Ehftqd�R0e�hm�Rtoonqshmf�Hmenql_shnm R0�v_r�otakhrgdc�hm�Rsdqm�ds _k- &1/08(+�
_mc�sgd�btqqdms�fkna_k�lncdk�&Ehftqd 1_�_mc�Ehftqd�R0j�hm�Rtoonqshmf�Hmenql_shnm R0(�v_r�otakhrgdc�hm�Rodmbdq�
ds _k- &1/1/(-�Sgd�lncdkr�_qd�_u_hk_akd�enq�cnvmkn_c�hm�sgd�Rtoonqshmf�Hmenql_shnm�ne�sgnrd�o_odqr-

1-1-� Sgd�Rsdpdn�Lncdk

Sgd�rdbnmc�@qqnjnsg�rg_od�lncdk� hr�_�ghfg,qdrnktshnm�rg_od�lncdk�ne� sgd�dmbntmsdq�gdlhrogdqd�eqnl�rsdqdn�
ognsnfq_lldsqx�ax�Qnrr�Adxdq�_mc�bnkkd_ftdr�&Adcchmfehdkc�ds _k-+ 1/08:�Adxdq+�Onqsdq+�ds _k-+ 1/08:�Rodmbdq�
ds _k-+ 1/1/(+�gdmbdenqsg�qdedqqdc�sn�_r�sgd�’rsdqdn�lncdk•�&Ehftqd 1a(-�Sgd�rsdqdn�lncdk�v_r�bnmrsqtbsdc�ax�trhmf�
sgd�svn�adrs�o_hqr�ne�KNQQH�hl_fdr�ne�@qqnjnsg-�Sgd�M@R@�@ldr�Rsdqdn�Ohodkhmd�&Adxdq�ds _k-+ 1/07(�v_r�trdc�
sn�rdkdbs�qdedqdmbd�onhmsr+�odqenql�atmckd�_citrsldmsr+�_mc�sgdm�bqd_sd�_�rsdqdn�onhms�bkntc-�Sgd�qdrtkshmf�rsdqdn�
lncdk�b_ostqdr�rl_kkdq�rb_kd�snonfq_oghb�ed_stqdr�adssdq�sg_m�sgd�fkna_k�lncdk+�ats�hr�nmkx�b_o_akd�ne�bnmrsq_hm,
hmf�sgd�snonfq_ogx�nm�sgd�udmsq_k+�etkkx�hkktlhm_sdc�_mc�hl_fdc�e_bd�ne�@qqnjnsg-�Sgd�tmbdqs_hmshdr�hm�sgd�qdrtks,
hmf�rsdqdn�lncdk�g_ud�mns�addm�qhfnqntrkx�b_kbtk_sdc+�_ksgntfg�_qd�fdmdq_kkx�dwodbsdc�sn�ad�ne,nqcdq�0//,l-
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Ehftqd�R0h�hm�Rtoonqshmf�Hmenql_shnm R0�cdohbs�_�oqduhntr+�rtodqrdcdc�fdmdq_shnm�ne�sgd�rsdqdn�lncdk-�Sgd�btqqdms�
rsdqdn�lncdk�&Ehftqd 1a�_mc�Ehftqd�R0k�hm�Rtoonqshmf�Hmenql_shnm R0(�v_r�otakhrgdc�hm�Rodmbdq�ds _k- &1/1/(+�_mc�
hr�_u_hk_akd�enq�cnvmkn_c�hm�sgd�rtookdldms_qx�l_sdqh_kr�ne�sg_s�o_odq-

1-2- Sgd Ldpfdc Lncdk

Sgd� sghqc� @qqnjnsg� rg_od� lncdk� hr� _� ldqfdc� rg_od� lncdk+� bqd_sdc� ax� fq_eshmf� sgd� rsdqdn� lncdk� nmsn� sgd�
fkna_k�lncdk�&Adxdq+�Onqsdq+�ds _k-+ 1/08:�Rodmbdq�ds _k-+ 1/1/(+�gdmbdenqsg�qdedqqdc�sn�_r�sgd�’ldqfdc�lncdk•�
&Ehftqd 1b(-�Sgd�ldqfdc�lncdk�kdudq_fdr�sgd�rsqdmfsgr�ne�ansg�sgd�rsdqdn�_mc�fkna_k�lncdkr9�sgd�fkna_k�lncdk�
hr�adrs,bnmrsq_hmdc�_s� sgd� khla�ne�@qqnjnsg+�vghkd� sgd� rsdqdn�lncdk� hr�adrs,bnmrsq_hmdc�nm� sgd�udmsq_k� e_bd�ne�
@qqnjnsg-�Sn�bnmrsqtbs� sgd�ldqfdc�lncdk+�Adxdq+�Onqsdq+�ds _k- &1/08(�ehs� sgd�qhfhc�rsdqdn�lncdk� sn� sgd�fkna_k�
lncdk�trhmf�_m�hsdq_shud�bknrdrs�onhms�_kfnqhsgl�&Adrk�%�LbJ_x+ 0881:�Bgdm�%�Ldchnmh+ 0881(-�Hm�l_mx�ok_bdr+�
sgd�ehssdc�rsdqdn�lncdk�dhsgdq�g_mfr�_anud+�nq�chor�adknv+�sgd�rtqe_bd�ne�sgd�fkna_k�rg_od�lncdk-�Sghr�b_m�ad�rddm�
ax�bnlo_qhmf�sgd�rsdqdn�lncdk�vhsg�sgd�rhkgntdssd�ne�sgd�fkna_k�lncdk�hm�Ehftqd 1a-�Sn�bqd_sd�sgd�ldqfdc�lncdk+�
sgdrd�fkna_k�_mc�rsdqdn�lncdkr�_qd�l_mt_kkx�sqhlldc�_mc�’rshsbgdc•�snfdsgdq-�Hm�rnld�ok_bdr+�sgd�fkna_k�lncdk�
hr�sqhlldc�sn�bnmenql�sn�sgd�rsdqdn�lncdk�&d-f-+�sgd�udmsq_k�e_bd�ne�sgd�rl_kk�knad(+�_mc�hm�nsgdq�ok_bdr+�sgd�rsdqdn�
lncdk�hr�sqhlldc�sn�bnmenql�sn�sgd�fkna_k�lncdk�&d-f-+�sgd�chrs_k�dmc�ne�sgd�k_qfd�knad(-

Ehftqd�R0i�hm�Rtoonqshmf�Hmenql_shnm R0�cdohbs�_�oqduhntr+�rtodqrdcdc�fdmdq_shnm�ne�sgd�ldqfdc�lncdk+�bnlahm,
hmf�fkna_k�_mc�rsdqdn�lncdkr�rgnvm�hm�Ehftqdr�R0g“R0h�hm�Rtoonqshmf�Hmenql_shnm R0-�Sgd�btqqdms�fkna_k�lncdk�
&Ehftqd 1b�_mc�Ehftqd�R0l�hm�Rtoonqshmf�Hmenql_shnm R0(�v_r�cdrbqhadc�hm�Rodmbdq�ds _k- &1/1/(-�Sgd�ldqfdc�
rg_od�lncdk�vhkk� ad� otakhbkx� qdkd_rdc� _r� o_qs� ne� _� enqsgbnlhmf�Mdv�Gnqhynmr� Ok_mds_qx�C_s_�Rxrsdl�Rl_kk�
Anchdr�Mncd�&gssor9..ocr,rl_kkanchdr-_rsqn-tlc-dct.c_s_]ra.lhrrhnmr.mg,jdl.hmcdw-rgslk(-

1-3-� BXudXsr�Xmc�Nsgdp�RgXod�Lncdkr

Hs� hr� hlonqs_ms� sn�mnsd� sg_s�vghkd�vd�oqdrdms� qdrtksr�a_rdc�nm� sgqdd�rg_od�lncdkr+� sgdrd� sgqdd�lncdkr�_qd�mns�
bnlokdsdkx�hmcdodmcdms�eqnl�nmd�_mnsgdq-�Sgd�rsdqdn�lncdk�hr�hsdq_shudkx�ehs�_mc�sqhlldc�sn�sgd�fkna_k�lncdk�sn�
bqd_sd�sgd�ldqfdc�lncdk-�Sgd�fkna_k�lncdk�hr�sgd�nmkx�lncdk�sg_s�bnmrsq_hmr�sgd�sns_k�unktld�ne�@qqnjnsg+�vghbg�
hr�bqhshb_k�hm�cdsdqlhmhmf�fdnogxrhb_k�pt_mshshdr�&d-f-+�rtqe_bd�fq_uhsx(-�Sghr�cdfdmdq_bx�qdrtksr�hm�rnld�hmsdqdrshmf�
cheedqdmbdr�_mc�rhlhk_qhshdr�hm�sgd�cdqhudc�o_q_ldsdqr�enq�d_bg�ne�sgd�sgqdd�lncdkr-

Vghkd�vd�enbtr�nm�sgdrd� sgqdd�rg_od�lncdkr+�_cchshnm_k�deenqsr�vhsghm� sgd�Mdv�Gnqhynmr� sd_l�g_ud�oqnuhcdc�
hmrhfgs�hmsn�nsgdq�_rodbsr�ne�@qqnjnsgzr�snonfq_ogx-�Ahdqrnm�ds _k- &1/08(�g_ud�ld_rtqdc�khla�oqnehkdr�hm�_kk�ekxax�
hl_fdr+�vghbg�oqnuhcd�ghfg,qdrnktshnm+�bnmshmtntr�snonfq_oghb�oqnehkdr-�Rbgdmj�ds _k- &1/10(�g_ud�trdc�rsdqdn�
ognsnbkhmnldsqx�sn�hmudrshf_sd�sgd�snonfq_ogx�ne�rl_kk,rb_kd�&;0 jl(�ohsr�_mc�sqntfgr�nm�@qqnjnsg+�vghbg�_qd�
tmqdrnkudc�hm�sgd�rsdqdn�lncdk�bnmrhcdqdc�gdqd-�Etstqd�vnqj�l_x�oqnctbd�_m�_cchshnm_k+�ghfg,qdrnktshnm�rg_od�
lncdkr�ne�@qqnjnsg�sg_s�ldqfdr�_kk�ne�sgdrd�rdo_q_sd�_m_kxrdr-

1-4-� Sgd�PnsXshnm�ne�?ppnjnsg

Sgd�qns_shnm�q_sd�_mc�rohm�onkd�ne�@qqnjnsg�g_r�addm�vdkk,bg_q_bsdqhydc�ax�_m_kxrhr�ne� sgd�dmshqd�rdptdmbd�ne�
Mdv�Gnqhynmr� _ooqn_bg� hl_fdr� &Athd� ds  _k-+ 1/1/:� Onqsdq+� Ahdqrnm+� ds  _k-+ 1/08:� Rodmbdq� ds  _k-+ 1/1/:� Rsdqm�
ds _k-+ 1/08(-�Sgd�qns_shnm�q_sd�hr�04-827/ ß /-///4 gq�&Athd�ds _k-+ 1/1/(+�_mc�sgd�nakhpthsx�hr�88± ß 0±�&Rodmbdq�
ds _k-+ 1/1/(-�Sgdqd� hr� mn� duhcdmbd� enq� mnm,oqhmbho_k� _whr� qns_shnm-�@s� oqdrdms+� sgdqd� hr� mn�ld_rtqdldms� ne� _�
bdmsdq,ne,l_rr“bdmsdq,ne,ehftqd�neerds-

1-5-� Sgd�Tmjmnvm�Cdmrhsx�ne�?ppnjnsg

@s�oqdrdms+�sgdqd�hr�mn�chqdbs�bnmrsq_hms�nm�@qqnjnsgzr�l_rr�nq�cdmrhsx-�Sgd�Mdv�Gnqhynmr�ekxax�v_r�rteehbhdmskx�
e_rs� &ekxax� udknbhsx9� 03-32  jl.r(� _mc� chrs_ms� &bknrdrs� _ooqn_bg� chrs_mbd9� 2+427-4  jl(� sg_s� sq_chshnm_k� fq_uhsx�
rbhdmbd� &h-d-+�ld_rtqhmf� sgd� odqstqa_shnm� ne�Mdv�Gnqhynmrz� sq_idbsnqx� ctd� sn� sgd�l_rr� ne�@qqnjnsg(�v_r� mns�
ed_rhakd-�Mdv�Gnqhynmr�odqenqldc�_m�dwsdmrhud�rd_qbg�enq�m_stq_k�r_sdkkhsdr�_qntmc�@qqnjnsg+�_ksgntfg�mnmd�g_r�
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5�ne�30

addm�entmc�cnvm�sn�_�khlhshmf�ch_ldsdq�ne�0// l�enq�ltbg�ne�@qqnjnsgzr�Ghkk�rogdqd�&_ants�3�lhkkhnm�jl�q_chtr9�
Rodmbdq�ds _k-+ 1/1/:�Rsdqm�ds _k-+ 1/08(-�Hm�sgd�_ardmbd�ne�chqdbs�fq_uhsx�ld_rtqdldmsr�nq�nardqu_shnmr�ne�m_stq_k�
r_sdkkhsdr+�vd�_qd�enqbdc�sn�trd�_�bnlahm_shnm�ne�fdnogxrhb_k�hmedqdmbdr�sn�bnmrsq_hm�sgd�cdmrhsx-�Vd�bnmrhcdqdc�
_�aqn_c�q_mfd�ne�onrrhakd�cdmrhshdr¨eqnl�;0//�sn�=0+/// jf.l�2-�Tmkdrr�nsgdqvhrd�rodbhehdc+�vd�_rrtld�sg_s�
sgd�svn�knadr�ne�@qqnjnsg�g_ud�sgd�r_ld�cdmrhsx-�Enq�lnrs�ehftqdr�hm�sghr�vnqj+�vd�_rrtld�_�mnlhm_k�cdmrhsx�ne�
124 jf.l�2+�vghbg�hr�itrshehdc�hm�Rdbshnmr 6-0-

2-� FdnogxrhbXk�Lncdkr�ne�?ppnjnsg
Vd�cdudknodc�sgqdd�ohodkhmdr�enq�du_kt_shmf�sgd�fdnogxrhb_k�bg_q_bsdqhrshbr�ne�@qqnjnsg9�sgd�l_rbnm�lncdk�&kdc�
ax�I_ldr�Stsskd�Jd_md+�Rdbshnm 2-0(+�sgd�bnktlm�lncdk�&kdc�ax�Nqj_m�Ldglds�Tltqg_m+�Rdbshnm 2-1(+�_mc�sgd�
onkxgdcqnm�lncdk�&kdc�ax�I_ldr�Stsskd�Jd_md+�Rdbshnm 2-2(-�D_bg�_ooqn_bg�g_r�cheedqdms�rsqdmfsgr�_mc�vd_j,
mdrrdr+�ats�vdqd�_kk�trdetk�_s�cheedqdms�rs_fdr�ne�sgd�_m_kxrhr�&_mc�_s�ctqhmf�rs_fdr�ne�sgd�@qqnjnsg�dmbntmsdq(-�
Enq�dw_lokd9�sgd�l_rbnm�lncdk�hr�d_rx�sn�hlokdldms�&odqedbs�enq�pthbj�_m_kxrhr�ctqhmf�_�ekxax(+�ekdwhakd+�ats�
bnlots_shnm_kkx�hmdeehbhdms:�sgd�onkxgdcqnm�lncdk�hr�g_qcdq�sn�hlokdldms�ats�lnqd�_bbtq_sd�_mc�deehbhdms:�sgd�
bnktlm�lncdk�hr�lnqd�b_kbtk_shnm,shld�deehbhdms�sg_m�sgd�l_rbnm�lncdk�_mc�d_rhdq�sn�hlokdldms�sg_m�sgd�onkx,
gdcqnm�lncdk+�ats�hs�hr�ansg�kdrr�_bbtq_sd�sg_m�sgd�onkxgdcqnm�lncdk�_mc�hr�sgd�kd_rs�ekdwhakd�_lnmfrs�sgd�nsgdq�
svn-�Sgd�l_rbnm�lncdk�v_r�trdc�hm�_kk�d_qkx�fdnogxrhb_k�_m_kxrdr�&LbJhmmnm�ds _k-+ 1/1/:�Rodmbdq�ds _k-+ 1/1/:�
Rsdqm�ds _k-+ 1/08(-�Hm�sghr�o_odq+�vd�fdmdq_kkx�enbtr�nm�qdrtksr�eqnl�sgd�onkxgdcqnm�lncdk-�Hm�_kk�b_rdr+�sgdrd�
lncdkr�vdqd� admbgl_qjdc� _f_hmrs� d_bg� nsgdq+� _mc� ax� ctokhb_shmf� bnlo_q_akd� _m_kxrdr� ne� _rsdqnhc� &0/0844(�
Admmt+�vghbg�v_r�vdkk,bg_q_bsdqhydc�ax�sgd�NRHPHR,PDw�lhrrhnm�&Rbgddqdr�ds _k-+ 1/05+ 1/08(-

@l_q_msd�_mc�Vhmsdq &1/1/(�_krn�odqenqldc�_�bnlo_q_akd�_m_kxrhr�ne sgd�fdnogxrhb_k�dmuhqnmldms�ne�@qqnjnsg+�
_ksgntfg�sgdx�trdc�_m�d_qkhdq�rg_od�lncdk�ne�@qqnjnsg�&Lncdk�e�hm�Ehftqd�R0�hm�Rtoonqshmf�Hmenql_shnm R0:�Rsdqm�
ds _k-+ 1/08(-�Mnmdsgdkdrr+�sgdhq�qdrtksr�_qd�hm�fdmdq_k�_fqddldms�vhsg�vg_s�vd�oqdrdms�gdqd-

@kk�sgqdd�ne�sgd�ohodkhmdr�cdrbqhadc�gdqd�_qd�mtldqhb_k-�Gnvdudq+�hm�rnld�b_rdr�hs�hr�onrrhakd�sn�_m_kxshb_kkx�cdqhud�
rnktshnmr�enq� sgd�fdnogxrhb_k�dmuhqnmldms�ne�@qqnjnsg,khjd�anchdr-�Enq�dw_lokd+�Cnaqnunkrjhr &1/10(�oqdrdms�
_m_kxshb_k�rnktshnmr�enq�ctokdwdr�ne�rogdqdr�&_jhm�sn�Lncdk�_�hm�Ehftqd�R0�hm�Rtoonqshmf�Hmenql_shnm R0(-�Sgdrd�
lncdkr�_qd�o_qshbtk_qkx�trdetk�enq�athkchmf�ogxrhb_k�hmsthshnm�_ants�sgd�ancx-�Gnvdudq+�nvhmf�sn�sgd�bnlokdwhsx�
ne�sgd�oqdrdms�rg_od�lncdk+�vd�cn�mns�bnmrhcdq�_m_kxshb_k�rnktshnmr�etqsgdq-

2-0-� Sgd�LXrbnm�Lncdk

Hm sgd l_rbnm lncdk+ vd _ooqnwhl_sd sgd l_rr chrsqhatshnm ne @qqnjnsg ax ehkkhmf hs vhsg rogdqhb_k sdrs o_qshbkdr+
sg_s�hr+�’l_rbnmr-•�Sgd�l_rbnmr�vdqd�chrsqhatsdc�nm�_m�dpt_kkx�ro_bdc+�rhlokd�btahb�k_sshbd-�Sgd�ro_bhmf�_mc�
rhyd�ne� sgd�l_rbnmr�v_r�bgnrdm�a_rdc�nm�_�bnlahm_shnm�ne� rdmrhshuhsx� sdrsr+� _mc�ax�a_k_mbhmf�_bbtq_bx�vhsg�
bnlots_shnm�shld-�Sgqntfg�dwodqhldms_shnm+�vd�entmc�chlhmhrghmf�qdstqmr�enq�l_rbnmr�kdrr�sg_m�4/,l�hm�q_chtr�
&sq_mrk_shmf�sn�md_qkx�4�lhkkhnm�hmchuhct_k�l_rbnmr(+�_mc�sg_s�cdbqd_rhmf�l_rbnm�rhyd�chc�mns�bg_mfd�sgd�qdrtksr�
&d-f-+�lnldmsr�ne�hmdqsh_(�_s�_m�_ooqdbh_akd�kdudk-

Sgd�l_rr�ne�d_bg�rogdqhb_k�l_rbnm�hr9� �+�vgdqd� �_mc�qh�_qd�sgd�cdmrhsx�_mc�q_chtr�ne�sgd�hsg�l_rbnm-�
Enq�l_rbnmr�vdkk�vhsghm�@qqnjnsgzr�gtkk+�qh�hr�nmd,g_ke�sgd�rdo_q_shnm�ne�sgd�l_rbnmr�&h-d-+�enq�_�1//,l�l_rbnm�
ro_bhmf+�sgd�q_chtr�ne�d_bg�l_rbnmr�hr�0// l(-�Enq�l_rbnmr�md_q�sgd�dcfd�ne�sgd�gtkk+�qh�v_r�rds�sn�sgd�chrs_mbd�
adsvddm�sgd�bdmsdq�ne�l_rbnm�_mc�sgd�rtqe_bd-�Sgd�rhlokd�btahb�k_sshbd�fdnldsqx�qdrtksr�hm�_�rtars_msh_k�eq_bshnm�
ne�unhc�ro_bd�adsvddm�sgd�rogdqhb_k�l_rbnmr-�Sn�_bghdud�sgd�cdrhqdc�cdmrhsx+�ρ+�vd�hmbqd_rdc�sgd�cdmrhsx�ne�d_bg�
l_rbnm�ax�_�bnqqdbshnm�e_bsnq�sn�qdlnud�sgd�deedbs�ne�sghr�onqnrhsx9� � < ρU.UlVrbnmr+�vgdqd�U�hr�sgd�unktld�ne�
@qqnjnsg�_mc�UlVrbnmr�hr�sgd�unktld�ne�sgd�dmrdlakd�ne�rogdqhb_k�l_rbnmr-�Sgd�enqldq�b_m�ad�b_kbtk_sdc�dhsgdq�
ax�rtllhmf�_�ghfgdq�qdrnktshnm�fqhc�ne�btahb_k�l_rbnmr�sg_s�k_bjr�unhc�ro_bd+�nq�ax�rtllhmf�sgd�unktldr�ne�sgd�
hmchuhct_k�sdsq_gdcq_�l_jhmf�to�sgd�rg_od�lncdk-�Sgd�mds�qdrtks�hr�_m�dmrdlakd�ne�nudq,cdmrd�l_rbnmr�sg_s�rtl�
sn�sgd�r_ld�sns_k�l_rr�_r�_�tmhenqlkx�cdmrd�@qqnjnsg-

Vhsg� _m� dmrdlakd� ne� l_rbnmr+� sgd� b_kbtk_shnm� ne� qdkdu_ms� fdnogxrhb_k� pt_mshshdr� hr� rsq_hfgs,enqv_qc� &d-f-+�
S_xknq+ 1//4(-�Enq�dw_lokd+�sgd�fq_uhs_shnm_k�_bbdkdq_shnm+� �b_m�ad�b_kbtk_sdc�_s�_mx�knb_shnm+� �+�ax�rtllhmf�
nudq�sgd�dmrdlakd�ne�m�l_rbnmr9
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� &0(

vgdqd�lh�_mc� �_qd� sgd�l_rr�_mc�onrhshnm�udbsnq�ne� sgd� hsg�ne�m�l_rbnmr+�_mc�E� hr� sgd�fq_uhs_shnm_k�bnmrs_ms�
&E < 5-56 × 0/�°00 l�2�jf�°0�r�°1(-�Sgqntfgnts� sghr�vnqj+�udbsnqr�_qd� hmchb_sdc�ax�_qqnvr�&d-f-+� �(+�

_mc�udqshb_k�a_qr�hmchb_sd�mnqlr�&d-f-+� �(-�Rhlhk_qkx+�sgd�fq_uhs_shnm_k�onsdmsh_k+� �b_m�ad�
b_kbtk_sdc9

� &1(

2-1-� Sgd�Bnktlm�Lncdk

@�rdbnmc�_ooqn_bg�hr�sn�ehkk�@qqnjnsg�vhsg�bxkhmcqhb_k�bnktlmr+�nq�khmd�dkdldmsr-�Khjd�sgd�rogdqd�nq�onhms�l_rr�
a_rdc�l_rbnm�_ooqn_bg�&Rdbshnm 2-0(+�sgd�fq_uhs_shnm_k�onsdmsh_k�_mc�_bbdkdq_shnm�enq�_�khmd�dkdldms�b_m�ad�vqhssdm�
rhlokx+�_mc�sgd�sns_k�onsdmsh_kr�_mc�_bbdkdq_shnmr�enq�sgd�dmshqd�ancx�b_m�ad�_ooqnwhl_sdc�ax�rtllhmf�nudq�_�rds�
ne�bnktlmr�nq�khmd�dkdldmsr�ehkkhmf�@qqnjnsg-�Sghr�_ooqn_bg�hr�bnlots_shnm_kkx�e_rsdq�sg_m�sgd�l_rbnm�_ooqn_bg�
&adb_trd�hs�qdpthqdr�edvdq�khmd�dkdldmsr�sn�ehkk�@qqnjnsg(-�Sgd�bnktlm�lncdk�v_r�trdc�enq�rnld�hmsdqhl�b_kbt,
k_shnmr�&d-f-+�Tltqg_m�ds _k-+ 1/1/(�_mc�enq�admbg,l_qjhmf�nsgdq�lncdkr+�gnvdudq�vd�cn�mns�bnmrhcdq�hs�etqsgdq�
gdqd-

2-2-� Sgd�Onkxgdcpnm�Lncdk

Hm�sgd�onkxgdcqnm�lncdk+�vd�_ooqnwhl_sd�sgd�l_rr�chrsqhatshnm�ne�@qqnjnsg�_r�_�rdqhdr�ne�bnmrs_ms�cdmrhsx�onkx,
gdcq_-�Sghr�_ooqn_bg+�cdudknodc�ax�Qnadqs�Vdqmdq�_mc�bnkkd_ftdr�hm�_�rdqhdr�ne�o_odqr�&Vdqmdq+ 0883+ 0886:�
Vdqmdq� %� Rbgddqdr+  0886(+� hr� sgd� mnv� sgd� rs_mc_qc� _ooqn_bg� enq� lncdkhmf� sgd� fq_uhsx� ehdkcr� _qntmc� rl_kk�
anchdr�ne� hqqdftk_q�rg_od-�Vdqmdqzr�_ooqn_bg�trdr�F_trrz�Chudqfdmbd�Sgdnqdl�sn sq_mrenql sgd�trt_k�unktld�
hmsdfq_kr� &d-f-+� �+�vgdqd�cU� hr� sgd�unktld�dkdldms(� hmsn� hmsdfq_kr�nudq� sgd� rtqe_bd� &d-f-+�

�+�vgdqd�cR�hr�sgd�rtqe_bd�dkdldms(+�vghbg�hm�stqm�b_m�ad�etqsgdq�rhlokhehdc�hmsn�otqdkx�
fdnldsqhb� b_kbtk_shnmr-� Vghkd� sgd� dpt_shnmr� enq� fq_uhs_shnm_k� onsdmsh_k+� �+� _mc� _bbdkdq_shnm+� �+� _qd�
bknrdc,enql�dpt_shnmr+�sgdx�_qd�rteehbhdmskx�bnlokdw�_mc�kdmfsgx�sg_s�vd�nlhs�sgdl�gdqd-�Vd�qdedq�sgd�qd_cdq�
rodbhehb_kkx� sn�Vdqmdq  &0883(�vghbg� oqnuhcdr� _� bkd_qkx� k_hc� nts� cdqhu_shnm� _mc� rxrsdl�ne� dpt_shnmr� sn� rnkud-�
Cdrohsd�hsr�bnlokdwhsx+�sgd�onkxgdcqnm�_ooqn_bg�hr�e_q�lnqd�_bbtq_sd�_mc�bnlots_shnm_kkx�deehbhdms�sg_m�dhsgdq�
sgd�l_rbnm�&Rdbshnm 2-0(�nq�bnktlm�&Rdbshnm 2-1(�ldsgncr-�Lnqdnudq+�sgd�onkxgdcqnm�_ooqn_bg�fhudr�_m�dw_bs�
rnktshnm-

3-� Sgd�FdnogxrhbXk�Dmuhpnmldms�ne�?ppnjnsg
3-0-� Bdmsdp�ne�LXrr

Sgd�bdmsdq�ne�l_rr+� �+�enq�_�rnkhc�ancx�hr�bnlotsdc�ax�hmsdfq_shmf�nudq�sgd�l_rr�chrsqhatshnm�&d-f-+�Rbgddqdr+ 1/01:�
S_xknq+ 1//4(-�Hm�sghr�vnqj+�vd�b_kbtk_sd�sgd�bdmsdq�ne�l_rr�trhmf�sgd�l_rbnm�lncdk�&Rdbshnmr 2-0(9

� &2(

vgdqd�lh�_mc� �_qd�sgd�l_rr�_mc�onrhshnm�udbsnq�ne�sgd�hsg�ne�m�l_rbnmr+�_mc�L�hr�sgd�sns_k�l_rr�ne�_kk�ne�sgd�
l_rbnmr�&h-d-+�sgd�l_rr�ne�@qqnjnsg(-�Vghkd�vd�trdc�sgd�l_rbnm�lncdk+�vd�mnsd�sg_s�sghr�bntkc�ad�cnmd�vhsg�sgd�
onkxgdcqnm�lncdk+�_r�hm�Cnaqnunkrjhr &0885(-

S_akd 0�khrsr�sgd�b_kbtk_sdc�bdmsdqr�ne�l_rr�ne�@qqnjnsg+�_mc�enq�d_bg�ne�sgd�svn�knadr�rdo_q_sdkx+�_rrtlhmf�_�
tmhenql�cdmrhsx-�Sn�b_kbtk_sd�sgd�bdmsdq�ne�l_rr�enq�d_bg�knad+�vd�’rkhbdc•�sgd�mdbj�ne�@qqnjnsg�vhsg�_�ok_m_q�
rkhbd+�l_mt_kkx�bnmrsqtbsdc�sn�lhmhlhyd�sgd�bqnrr,rdbshnm_k�_qd_�ne�sgd�mdbj�&Ehftqdr 2_�_mc 2a(-�Vhsg�sghr�cdeh,
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mhshnm�ne�_�mdbj�’rkhbd+•�sgd�rtqe_bd�_qd_�ne�sgd�mdbj�hmsdqe_bd�hr�_ooqnwhl_sdkx�2/-4 jl�1-�&Hm�sgd�qdedqdmbd�eq_ld�
ne�sgd�ldqfdc�lncdk+� sghr�ok_md�b_m�ad�cdrbqhadc�ax�sgd�dpt_shnm9�°/-02x ) /-/5y ° 3-07 < w-(�Vd�sgdm�b_m�
b_kbtk_sd��sgd�bdmsdq�ne�l_rr�ne�d_bg�knad�rdo_q_sdkx�ax�rtllhmf�nudq�sgd�dmrdlakd�ne�l_rbnmr�nm�nmd�rhcd�ne�sgd�
mdbj�nq�sgd�nsgdq-�Sgd�bdmsdq�ne�l_rrdr�ne�sgd�svn�knadr�_qd�rdo_q_sdc�ax�06-046 jl+�vhsg�sgd�bdmsdq�ne�l_rr�ne�
sgd�dmshqd�ancx�knb_sdc�4-80/ jl�_v_x�eqnl�sgd�bdmsdq�ne�l_rr�ne�sgd�ahf�knad�&nq�24 �ne�sgd�chrs_mbd�adsvddm�sgd�
svn�bdmsdq�ne�l_rrdr(+�_mc�knb_sdc�vdkk�vhsghm�sgd�ahf�knad-�Sgd�bdmsdq�ne�l_rr�ne�sgd�dmshqd�ancx�hr�udqx�md_qkx�
nm�sgd�khmd�inhmhmf sgd�bdmsdqr�ne�l_rr�ne�sgd�svn�knadr¨nmkx�neerds�ax�7/ l-

O_q_ldsdq Dmshqd�ancx Ahf�knad Rl_kk�knad

Unktld�&jl�2( 2+074-/ 1+/77-4 0+/85-4

Unktld�dpthu_kdms�ch_ldsdq�&jl( 07-15 04-75 01-68

L_rr�&jf( 6-374 × 0/�03 3-8/7 × 0/�03 1-466 × 0/�03

Antmchmf�anw+�w °08-38�sn�05-35 jl °3-63�sn�05-35 jl °08-38�sn�°2-63 jl

Δw < 24-84 jl Δw < 10-1/ jl Δw < 04-64 jl

Antmchmf�anw+�x °0/-/5�sn�8-73 jl °0/-/5�sn�8-73 jl °5-80�sn�5-83 jl

Δx < 08-8/ jl Δx < 08-8/ jl Δx < 02-74 jl

Antmchmf�anw+�y °3-85�sn�3-68 jl °3-15�sn�3-68 jl °3-85�sn�3-68 jl

Δy < 8-64 jl Δy < 8-/4 jl Δy < 8-64 jl

Bdmsdq�ne�l_rr+�

�jl �jl �jl

Oqhmbho_k�lnldms�ne�hmdqsh_+�:�&jf.l1( 0-46 × 0/�11 0-08 × 0/�11 2-65 × 0/�10

Oqhmbho_k�lnldms�ne�hmdqsh_+�A�&jf.l�1( 5-7/ × 0/�11 0-28 × 0/�11 3-21 × 0/�10

Oqhmbho_k�lnldms�ne�hmdqsh_+�B�&jf.l�1( 6-61 × 0/�11 1-06 × 0/�11 4-57 × 0/�10

Oqhmbho_k�_whr�ne�hmdqsh_+�
� � �

Oqhmbho_k�_whr�ne�hmdqsh_+�
� � �

Oqhmbho_k�_whr�ne�hmdqsh_+�
� � �

Mnsd-�Oqnodqshdr�_qd�b_kbtk_sdc�eqnl�_m_kxrhr�ne� sgd�ldqfdc�rg_od�lncdk�ne�@qqnjnsg�&Rdbshnmr 1-2(-�L_rr�_mc�oqhmbho_k�
lnldmsr�ne� hmdqsh_�_rrtld�_�mnlhm_k�cdmrhsx�ne�124 jf.l�2�&Rdbshnmr 6-0(-�Oqhmbho_k�_wdr�ne� hmdqsh_�_qd�mnql_khydc�&h-d-+�

�(-�Δ�hmchb_sdr�sgd�kdmfsg�ne�sgd�dcfd�ne�sgd�antmchmf�anw-�Pt_mshshdr�hm�aq_bjdsr�hmchb_sd�udbsnqr-�Sgd�antmchmf�anw+�
bdmsdq�ne�l_rr+�_mc�_wdr�ne�hmdqsh_�_qd�qdonqsdc�hm�sgd�qdedqdmbd�eq_ld�enq�sgd�tmcdqkxhmf�ldqfdc�rg_od�lncdk+�sg_s�hr+�sgd�
qdedqdmbd�eq_ld�ne�sgd-NAI�rg_od�ehkd�oqnctbdc�ax�Adxdq+�Onqsdq+�ds _k- &1/08(-�Sghr�qdedqdmbd�eq_ld�hr�rhlhk_q�sn�sgd�oqhmbho_k�
_whr�qdedqdmbd�eq_ld+�ats�mns�dw_bskx�hcdmshb_k-�Sgd�ldqfdc�rg_od�lncdk�vhkk�ad�otakhbkx�qdkd_rdc�_r�o_qs�ne�_�enqsgbnlhmf�
Mdv�Gnqhynmr�Ok_mds_qx�C_s_�Rxrsdl�Rl_kk�Anchdr�Mncd�&gssor9..ocr,rl_kkanchdr-_rsqn-tlc-dct.c_s_]ra.lhrrhnmr.mg,jdl.
hmcdw-rgslk(-

SXakd�0�
Cdqhudc�Atki�Oqnodqshdr�ne�&375847(�:qqninsg
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3-1-� HmdpshX�Sdmrnp�Xmc�OphmbhoXk�?wdr�ne�HmdpshX

Sgd�qns_shnm_k�cxm_lhbr�ne�_mx�naidbs�hr�fnudqmdc�ax�hsr�hmdqsh_�sdmrnq+�H+�vghbg�cdrbqhadr�sgd�chrsqhatshnm�ne�l_rr�
vhsghm�sgd�ancx�&d-f-+�Rbgddqdr+ 1/01:�S_xknq+ 1//4(-�Sgd�bnlokdsd�hmdqsh_�sdmrnq�hr9

� &3(

Sgqntfgnts� sghr�vnqj+� sdmrnqr�_qd� hmchb_sdc� hm�ankc-�Vd�b_kbtk_sd sgd� hmdqsh_� sdmrnq�trhmf� sgd�l_rbnm�lncdk�
&Rdbshnmr 2-0(+�vghbg�dm_akdr�sgd�q_ohc�b_kbtk_shnm�ne�sgd�hmdqsh_�sdmrnq�ax�rtllhmf�nudq�l_rbnmr-�Sgd�ch_fnm_k�
sdqlr�_qd�fhudm�ax9

� &4(

_mc�rhlhk_qkx�enq�Hxx�_mc�Hyy-�Sgd�nee,ch_fnm_k�sdqlr�_qd�fhudm�ax9

� &5(

_mc� rn� nm� enq� sgd� nsgdq� sdqlr-� Vd� b_kbtk_sd� sgd� hmdqsh_� sdmrnq� vhsg� qdrodbs� sn� sgd� bdmsdq� ne� l_rr� &h-d-+�
�(-�Mnsd�sg_s� sgd�hmdqsh_� sdmrnq�hr�_�rxlldsqhb�l_sqhw�&d-f-+�Hwx < Hxw(+�rn�sgdqd�_qd�nmkx�rhw�

hmcdodmcdms�bnlonmdmsr�hm�sgd�sdmrnq-

Enq�_mx�qd_k�naidbsr+�sgdqd�dwhrsr�_�bnnqchm_sd�rxrsdl�vgdqd�_kk�nee,ch_fnm_k�sdqlr�fn�sn�ydqn+�_mc�sgd�hmdqsh_�sdmrnq�
hr�bnlokdsdkx�cdrbqhadc�ax�_�ch_fnm_k�sdmrnq�vhsg�sgqdd�oqhmbho_k�lnldmsr�ne�hmdqsh_9�: ≤ A ≤ B-�Sghr�bnnqchm_sd�
rxrsdl�hr�cdehmdc�ax�sgqdd�oqhmbho_k�_wdr�ne�hmdqsh_9� �+� �+�_mc� �-�Sgdrd�oqhmbho_k�lnldmsr�_mc�oqhmbho_k�_wdr�ne�

Ehftpd�2-� Oqhmbho_k�_wdr�ne�hmdqsh_�ne�&375847(�@qqnjnsg-�&_(�Svn�nqsgnfq_oghb�uhdvr�ne�sgd�fkna_k�rg_od�lncdk�ne�@qqnjnsg�
&Rdbshnmr 1-0(-�Qdc+�fqddm+�_mc�ohmj�udbsnqr�bnqqdronmc�sn�sgd�oqhmbho_k�_wdr�ne�hmdqsh_�& �+� �+�_mc� �(�enq�sgd�dmshqd�ancx+�
ahf�knad+�_mc�rl_kk�knad+�qdrodbshudkx-�Ak_bj�khmdr�rgnv�sgd�ok_mdr�nqsgnfnm_k�sn�sgd�oqhmbho_k�_wdr�enq�d_bg�ne�sgd�rdo_q_sd�
knadr�&deedbshudkx�sgd�dpt_snqr�_mc�’ldqhch_mr•�ne�d_bg�knad(-�A_bjfqntmc�fqhc�_mc�rxlankr�_qd�cdrbqhadc�hm�Ehftqd 1-�&a(�
Btltk_shud�oqna_ahkhsx�ne�svn�q_mcnlkx�nqhdmsdc�qdedqdmbd�eq_ldr�adhmf�_khfmdc�_r�_�etmbshnm�ne�sns_k�lhr_khfmldms-�&b(�
Oqna_ahkhsx�ne�svn�q_mcnlkx�nqhdmsdc�qdedqdmbd�eq_ldr�adhmf�_khfmdc�_r�_�etmbshnm�ne�sns_k�lhr_khfmldms-
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hmdqsh_�b_m�ad�cdsdqlhmdc�ax�b_kbtk_shmf�sgd�dhfdmu_ktdr�_mc�dhfdmudbsnqr�ne�H-�Enq�lnrs�naidbsr�vhsg�tmhenql�
cdmrhshdr+�sgd�l_whltl�&lhmhltl(�oqhmbho_k�_whr�ne�hmdqsh_�bnqqdronmc�sn�sgd�rgnqs�&knmf(�_whr�ne�sgd�naidbs-

S_akd 0�khrsr�sgd�b_kbtk_sdc�oqhmbho_k�lnldmsr�_mc�_wdr�ne�hmdqsh_�ne�@qqnjnsg+�_mc�enq�d_bg�ne�sgd�svn�knadr�rdo_,
q_sdkx+�_rrtlhmf�_�tmhenql�cdmrhsx-�Ehftqd 2_�rgnvr�sgd�oqhmbho_k�_wdr�ne�hmdqsh_�enq�d_bg�knad�_mc�sgd�dmshqd�ancx-

Btqhntrkx+�sgd�oqhmbho_k�_wdr�ne�hmdqsh_�ne�@qqnjnsgzr�svn�knadr�_qd�udqx�md_qkx�o_q_kkdk�sn�nmd�_mnsgdq+�_mc�ne�sgd�
ancx�_r�vgnkd-�Enq�dw_lokd+�sgd�l_whltl�oqhmbho_k�_whr�ne�hmdqsh_�ne @qqnjnsg�hr�udqx�md_qkx�o_q_kkdk�sn�ansg�sgd�
l_whltl�oqhmbho_k�_whr�ne�hmdqsh_�ne�sgd�ahf�knad+�_mc�sgd�l_whltl�oqhmbho_k�_whr�ne�hmdqsh_�ne�sgd�rl_kk�knad�
&LbJhmmnm�ds _k-+ 1/1/:�Rodmbdq�ds _k-+ 1/1/: Rsdqm�ds _k-+ 1/08(-�Sghr�_khfmldms�hr�mns�mdbdrr_qhkx�_m�dwodbsdc�
ntsbnld�enq�rl_kk�bnms_bs�ahm_qhdr-�Enq�dw_lokd+�sgd�oqhmbho_k�_wdr�ne�knadr�ne�56O.Bgtqxtlnu,Fdq_rhldmjn¨
sgd�lnrs�vdkk,bg_q_bsdqhydc�bnms_bs�ahm_qx�hm�sgd�Rnk_q�Rxrsdl¨_qd�mns�o_q_kkdk�sn�nmd�_mnsgdq+�mnq�sgd�oqhmbh,
o_k�_wdr�ne�sgd�dmshqd�ancx+�_mc�_qd�lhr_khfmdc�ax�rdudq_k�0/r�ne�cdfqddr�&Inqc_�ds _k-+ 1/05(-�Sn�pt_mshex�sghr�
lhr_khfmldms+�vd�cdehmd�sgd�’sns_k�lhr_khfmldms•�_r�sgd�rtl�ne�sgd�qns_shnm�_mfkdr�qdpthqdc�sn�_khfm sgd�svn�rdsr�
ne�_wdr�ne�hmdqsh_-�Sgd�sns_k�lhr_khfmldms�hr�sgd�rtl�ne�svn�qns_shnm�_mfkdr9�nmd�_mfkd�sn�_khfm�sgd�l_whltl�
oqhmbho_k�_wdr+�_mc�nmd�sn�qns_sd�_ants�sg_s�oqhmbho_k�_whr�_mc�_khfm�sgd�nsgdq�svn�oqhmbho_k�_wdr-�Enq�@qqnjnsgzr�
svn�knadr+�sgd�sns_k�lhr_khfmldms�hr�nmkx�4-75±-�Sn�du_kt_sd�sgd�rhfmhehb_mbd�ne�sghr�lhr_khfmldms+�vd�bqd_sdc�0�
lhkkhnm�q_mcnlkx�nqhdmsdc�rdsr�ne�oqhmbho_k�_wdr+�_mc�b_kbtk_sdc�sgd�chrsqhatshnm�ne�sns_k�lhr_khfmldms�_mfkdr-�Sgd�
q_mcnlkx�nqhdmsdc�rdsr�ne�oqhmbho_k�_wdr�vdqd�fdmdq_sdc�ax�ehqrs�bqd_shmf�_�q_mcnlkx�nqhdmsdc�l_whltl�oqhmbho_k�

_whr� ne� hmdqsh_¨cdehmdc� ax� �+�vgdqd�t� hr� _� q_mcnl�u_qh_sd� q_mfhmf�
adsvddm�°0�_mc�0+�_mc�u�hr�_�q_mcnl�u_qh_sd�q_mfhmf�adsvddm�/�_mc�1π¨_mc�sgdm�b_kbtk_shmf�_�q_mcnlhydc+�ats�
nqsgnfnm_k�lhmhltl�oqhmbho_k�_whr�ne�hmdqsh_�ax�b_kbtk_shmf�sgd�bqnrr,oqnctbs�adsvddm�sgd�q_mcnl�l_whltl�
oqhmbho_k�_whr�ne�hmdqsh_�_mc�_�rdbnmc�q_mcnlkx�nqhdmsdc�udbsnq-�Ehftqdr 2a�_mc 2b�rgnv�sgd�qdrtkshmf�oqna_ahkhsx+�
_mc�btltk_shud�oqna_ahkhsx�chrsqhatshnm�etmbshnm�enq�sgdrd�q_mcnlkx�nqhdmsdc�o_hqr-�Sgd�ld_m�sns_k�lhr_khfmldms�
_mfkd�adsvddm svn�q_mcnlkx�nqhdmsdc�rdsr�ne�oqhmbho_k�_wdr� hr�0/1-2± ß 22-7±-�@qqnjnsgzr� sns_k�lhr_khfmldms�
ne�4-75±�sgtr�bnqqdronmcr�sn�_�1-8σ�ntskhdq-�Sgd�btltk_shud�oqna_ahkhsx�ne�rtbg�_�rl_kk�lhr_khfmldms�hr�/-/0 �
&Ehftqd 2b(-�LbJhmmnm�ds _k- &1/1/(�_qqhudc�_s�_�rhlhk_q�oqna_ahkhsx�&/-/1 (�sgqntfg�_�lnqd�_m_kxshb�_m_kxrhr-�
Rtbg�_�rs_shrshb_kkx�rhfmhehb_ms+�rl_kk�sns_k�_khfmldms�rtffdrsr�sg_s�sgd�_khfmldms�ne�@qqnjnsgzr�svn�knadr�hr�mns�
ctd�sn�bg_mbd+�ats�q_sgdq�qdekdbsr�rnld�cqhuhmf�ogxrhb_k�oqnbdrr+�rtbg�_r�shc_k�knbjhmf�ne�sgd�svn�knadr�oqhnq�sn�
ldqfdq�&d-f-+�LbJhmmnm ds _k-+ 1/1/:�Rsdqm�ds _k-+ 1/08(-

3-2-� RtpeXbd�?bbdkdpXshnmr

Sgd�lnshnm�ne�rtqe_bd�l_sdqh_k�nm�@qqnjnsg�hr�fnudqmdc�ax�sgd�enqbdr�_bshmf�nm�hs-�Sgd�sns_k�_bbdkdq_shnm�dwod,
qhdmbdc�ax�_�o_qshbkd�nm�sgd�rtqe_bd�ne�@qqnjnsg+� �+�b_m�ad�vqhssdm�hm�sgd�qns_shmf�qdedqdmbd�eq_ld�_r�&d-f-+�
Rbgddqdr+ 1/01:�Rbgddqdr�ds _k-+ 1/05:�S_xknq+ 1//4(9

� &6(

vgdqd�∇� hr� sgd�fq_chdms� nodq_snq+� cnsr� hmchb_sd� shld�cdqhu_shudr� &d-f-+� �(+� _mc� hr� sgd�udknbhsx�udbsnq�

�-�Sgd�ehqrs�sdql�hm�Dpt_shnm 6�hr�sgd�_bbdkdq_shnm�ctd�sn fq_uhsx�eqnl�@qqnjnsg+�vghbg�hr�vqhssdm�_r�sgd�

fq_chdms�ne�sgd�fq_uhs_shnm_k�onsdmsh_k+� �-�Sgd�fq_uhs_shnm_k�onsdmsh_k�_mc�_bbdkdq_shnm�b_m�ad�b_kbtk_sdc�eqnl�
sgd�fdnogxrhb_k�lncdk�ne�@qqnjnsg�&Rdbshnmr 2(-�Sgd�rdbnmc�_mc�sghqc�sdqlr�hm�Dpt_shnm 6�_qd�sgd�bdmsqhetf_k�
_mc�Bnqhnkhr� _bbdkdq_shnmr+� qdrodbshudkx+�vghbg� _qhrd� eqnl� sgd� qns_shmf� qdedqdmbd� eq_ld-�Vgdm� qdonqshmf� sns_k�
rtqe_bd�_bbdkdq_shnmr+�vd�fdmdq_kkx�_rrtld�sg_s�vd�_qd�du_kt_shmf�_bbdkdq_shnmr�nm�rs_shnm_qx�rtqe_bd�o_qshbkdr�
&sgtr� �(+�rn�vd�b_m�nlhs�sgd�Bnqhnkhr�_bbdkdq_shnm¨_ksgntfg�sg_s�_rrtloshnm�hr�qduhrhsdc�hm�Rdbshnm 5-�Sgd�
ehm_k�sdql�hm�Dpt_shnm 6�hr�sgd�_bbdkdq_shnm�sg_s�_qhrdr�he�sgd�ancxzr�qns_shnm�q_sd�hr�bg_mfhmf+�vghbg�bntkc�nbbtq�he�
@qqnjnsg�v_r�hm�mnm,oqhmbho_k�_whr�qns_shnm�&Rbgddqdr+ 1/01(-�@s�oqdrdms+�sgdqd�hr�mn�duhcdmbd�enq�mnm,oqhmbho_k�
_whr�qns_shnm�ne�@qqnjnsg�&Rdbshnmr 1-4(+�rn�vd�hfmnqd�sghr�sdql�_r�vdkk-

Ehftqd 3�rgnvr�sgd�sns_k�_bbdkdq_shnmr�_bqnrr�sgd�rtqe_bd�ne�@qqnjnsg+�_rrtlhmf�_�mnlhm_k�cdmrhsx�ne�124 jf.l�2�
&itrshehdc�hm�Rdbshnm 6-0(-�Enq�sgd�mnlhm_k�cdmrhsx�&124 jf.l�2(+�sgd�sns_k�_bbdkdq_shnmr�_qd�rl_kk+�q_mfhmf�_bqnrr�
@qqnjnsg�eqnl�/-07�sn�/-42 ll.r�1�&vhsg�_m�_qd_,vdhfgsdc�ld_m�ne�/-3/ ß /-/6 ll.r�1(+�vhsg�sgd�ghfgdrs�sns_k�
_bbdkdq_shnm�nm�sgd�ßy�&udmsq_k�_mc�cnqr_k(�e_bdr�ne�sgd�svn�knadr+�_mc�knvdrs�nm�sgd�dpt_snqr�ne�sgd�svn�knadr�
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&vgdqd�sgd�bdmsqhetf_k�enqbd�hr�k_qfdrs+�_mc�lnrs�chqdbskx�bntmsdq_bsr�sgd�fq_uhsx�ne�sgd�ancx(-�Sgd�sns_k�_bbdkdq_,
shnmr�rb_kd�pt_rh,khmd_qkx�vhsg�atkj�cdmrhsx�&sgd�fq_uhs_shnm_k�_bbdkdq_shnm�enq�_�rogdqd�hr�oqnonqshnm_k�sn�cdmrhsx(-�
Enq�_�k_qfdq�cdmrhsx�ne�4// jf.l�2+�sgd�sns_k�_bbdkdq_shnmr�vntkc�ad�k_qfdq9�q_mfhmf�eqnl�/-48�sn�0-01 ll.r�1�&vhsg�
_m�_qd_,vdhfgsdc�ld_m�ne�/-82 ß /-0/ ll.r�1(-

3-3-� FdnonsdmshXk�Xmc�FdnonsdmshXk�DkduXshnm

Vd�cdehmd�sgd�fdnonsdmsh_k+�T+�_s�_m�_qahsq_qx�knb_shnm+� �+�_r�sgd�rtl�ne�sgd�fq_uhs_shnm_k�onsdmsh_k+�TE+�_mc�qns_,
shnm_k�onsdmsh_k+�TP�&d-f-+�Rbgddqdr+ 1/01:�Rbgddqdr�ds _k-+ 1/05(9

� &7(

Ehftpd�3-� Sns_k�_bbdkdq_shnmr�nm�sgd�rtqe_bd &375847(�@qqnjnsg-�Sgd�sns_k�_bbdkdq_shnm�hr�sgd�l_fmhstcd�ne�sgd�rtl�ne�sgd�fq_uhs_shnm_k�_mc�qns_shnm_k�_bbdkdq_shnmr-�w+�
x+�_mc�y�qdedqdmbd�udbsnqr�hmchb_sd�sgd�rg_od�lncdk�qdedqdmbd�eq_ld+�enkknvhmf�sgd�oqdkhlhm_qx�@qqnjnsg�b_qsnfq_oghb�rxrsdl�&Adxdq+�Vd_udq+�ds _k-+ 1/08(-�Enkknvhmf�
m_tshb_k�o_qk_mbd+�&_(�rgnvr�sgd�rsdqm�dkdu_shnm�ne�@qqnjnsg+�&a(�rgnvr�sgd�onqs�dkdu_shnm�ne�@qqnjnsg+�&b(�rgnvr�sgd�udmsq_k�ok_m�ne�@qqnjnsg�&sgd�Mdv�Gnqhynmr�
dmbntmsdq�gdlhrogdqd(+�&c(�rgnvr�sgd�onqs�dkdu_shnm�ne�@qqnjnsg+�&d(�rgnvr�sgd�cnqr_k�ok_m�ne�@qqnjnsg+�_mc�&e(�rgnvr�sgd�anv�dkdu_shnm�ne�@qqnjnsg-�@kk�uhdvr�_qd�
nqsgnfq_oghb-�Sgd�a_bjfqntmc�fqhc�hr�rgnvm�hm�0 jl�hmbqdldmsr+�_mc�sgd�Fnkcdm�F_sd�Aqhcfd�&kdmfsg9�1 jl(�_mc�sgd�TRR�Dmsdqoqhrd�MBB,06/0,C�&kdmfsg9�532 l(�b_m�
ad�rddm�enq�rb_kd�nee�sgd�onqs�_mc�rs_qan_qc�rhcdr�ne�@qqnjnsg+�qdrodbshudkx-�Sgd�qdc�udbsnq�hmchb_sdr�@qqnjnsgzr�rohm�_whr�&vghbg�hr�oqdrtldc�sn�ad�bnhmbhcdms�vhsg�sgd�
b_kbtk_sdc�l_whltl�oqhmbho_k�_whr�ne�hmdqsh_�enq�@qqnjnsg+�_r�rgnvm�hm�Ehftqd 2(-
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Sgd�fq_uhs_shnm_k�onsdmsh_k�b_m�ad�b_kbtk_sdc�eqnl�sgd�fdnogxrhb_k�lncdk�ne�@qqnjnsg�&Rdbshnmr 2(-�Sgd�qns_shnm_k�
onsdmsh_k�hm�sgd�qns_shmf�qdedqdmbd�eq_ld�b_m�ad�vqhssdm�_r9

� &8(

vgdqd�ω�hr�sgd�qns_shnm�q_sd�&ω < 1π.O+�vgdqd�O�hr�sgd�qns_shnm�odqhnc(+�_mc�q⊥�hr�sgd�odqodmchbtk_q�chrs_mbd�eqnl�
sgd�onhms�ne�hmsdqdrs+� �+�sn�sgd�rohm�_whr+� �-

Ehftqd 4�rgnvr�sgd�fdnonsdmsh_k�du_kt_sdc�_bqnrr�sgd�rtqe_bd�ne�@qqnjnsg+�_rrtlhmf�_ tmhenql�cdmrhsx�ne�124 jf.l�2�
&ntq�mnlhm_k�@qqnjnsg�cdmrhsx+�itrshehdc�hm�Rdbshnm 6-0(-�Sgd�fdnonsdmsh_k�q_mfdr�eqnl�°5-2�sn�°5-1 l�1.r�1+�vhsg _m�
_qd_,vdhfgsdc�ld_m�ne�°4-6 ß /-1 l�1.r�1-�Nm�@qqnjnsg+�sgd�fdnonsdmsh_k�knvr�_qd�nm�sgd�ßy�&udmsq_k�_mc�cnqr_k(�
e_bdr�ne�sgd�svn�knadr�_mc�hm�sgd�mdbj+�vghkd�sgd�fdnonsdmsh_k�ghfgr�_qd nm�sgd�dpt_snqr�ne�sgd�svn�knadr+�_mc�nm�sgd�
ßx�&onqs�_mc�rs_qan_qc(�dcfdr�ne�sgd�k_qfd�knad�hm�o_qshbtk_q-�Enq�_�k_qfdq�cdmrhsx�ne�4// jf.l�2+�sgd�fdnonsdmsh_k�
vntkc�ad�lnqd�mdf_shud�&_r�sgd�fq_uhs_shnm_k�onsdmsh_k�adbnldr�cddodq(9�q_mfhmf�eqnl�°02-1�sn °8-8 l�1.r�1�&vhsg�
_m�_qd_,vdhfgsdc�ld_m�ne�°00-1 ß /-6 l�1.r�1(-

Ehftpd�4-� Fdnonsdmsh_k�nm�sgd�rtqe_bd�ne�&375847(�@qqnjnsg-�Sgd�fdnonsdmsh_k�hr�sgd�rtl�ne�sgd�fq_uhs_shnm_k�_mc�qns_shnm_k�onsdmsh_k-�Uhdvr�&_“e(+�sgd�a_bjfqntmc�fqhc+�
_mc�rxlankr�_qd�cdrbqhadc�hm�Ehftqd 3-
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02�ne�30

Nm�k_qfd+�pt_rh,rogdqhb_k�ok_mds_qx�anchdr+�sgd�chrs_mbd�eqnl�sgd�bdmsdq�ne�sgd�ancx�sn�sgd�rtqe_bd¨sg_s�hr+�sgd�
q_chtr+�snonfq_ogx+�nq�fdnldsqhb�dkdu_shnm¨hr�nesdm�_m�hlonqs_ms+�ld_mhmfetk�fdnogxrhb_k�ld_rtqdldms�rhmbd�hs�
hr�bnqqdk_sdc�vhsg�bg_mfdr�hm�sgd�fdnonsdmsh_k-�Enq�dw_lokd+�sgd�sno�ne�_�sdqqdrsqh_k�lntms_hm�hr�_�snonfq_oghb�_mc�
fdnonsdmsh_k�ghfg+�_mc�k_mcrkhcdr�nm�sg_s�lntms_hm�vhkk�eknv�hmsn�sgd�rtqqntmchmf�snonfq_oghb�_mc�fdnonsdmsh_k�
knvr-�Gnvdudq+�nm�rl_kk�anchdr�vhsg�hqqdftk_q�rg_odr�_mc�l_rr�chrsqhatshnmr+�snonfq_ogx�_mc�fdnonsdmsh_k�_qd�mns�
_kv_xr�rn�hmsdqbg_mfd_akd-�Hmrsd_c+�hs�hr�lnqd�_ooqnoqh_sd�sn�bnmrhcdq�dkdu_shnm�vhsg�qdrodbs�sn�sgd�fdnonsdmsh_k-�
Vd�cdehmd�sgd�fdnonsdmsh_k�dkdu_shnm+� �&Rbgddqdr+ 1/01:�Rbgddqdr�ds _k-+ 1/05(9

� &0/(

vgdqd� �hr�sgd�fdnonsdmsh_k�&Dpt_shnm 7(+�T/�hr�_�qdedqdmbd�fdnonsdmsh_k�u_ktd+�_mc� �hr�sgd�l_fmhstcd�ne�sgd�
knb_k�sns_k�_bbdkdq_shnm�& �:�Rdbshnmr 3-2(-�Vd�nosdc�sn�cdehmd�fdnonsdmsh_k�dkdu_shnmr�vhsg qdrodbs�sn�
sgd�fdnonsdmsh_k�knv�_bqnrr�hsr�vgnkd�rtqe_bd�&h-d-+�T/�hr�sgd�fkna_k�lhmhltl�u_ktd�ne� �(+�vghbg�nbbtqr�hm��sgd�
mdbj�ne�@qqnjnsg�&Ehftqd 4(-

Ehftqd 5�rgnvr�sgd�fdnonsdmsh_k�dkdu_shnm�nm�@qqnjnsg+�_rrtlhmf�_�tmhenql�cdmrhsx�ne�124 jf.l�2�&Rdbshnmr 6-0(-�
Sghr�ehftqd�bnms_hmr�ltbg�ne�sgd�r_ld�hmenql_shnm�_r�hm�Ehftqd 4+�ats+�ax�uhqstd�ne�sgd�tmhsr+�hr�lnqd�hmsthshud-�
@f_hm+�vd�rdd�sg_s�sgd�fdnonsdmsh_k�knvr�_qd�nm�sgd�ßy�&udmsq_k�_mc�cnqr_k(�e_bdr�ne�sgd�svn�knadr�_mc�hm�sgd�mdbj+�
vghkd�sgd�fdnonsdmsh_k�ghfgr�_qd�nm�sgd�dpt_snqr�ne�sgd�svn�knadr-�Nudq_kk+�sgd�u_qh_shnmr�ne�@qqnjnsgzr�fdnonsdm,
sh_k�dkdu_shnm�_qd�pthsd�rl_kk¨mdudq�dwbddchmf�1-8 jl+�vhsg�_m�_qd_,vdhfgsdc�ld_m�ne�0-4 ß /-5 jl-�Enq�_�k_qfdq�
cdmrhsx�ne�4// jf.l�2+�sgd�fdnonsdmsh_k�dkdu_shnmr�vntkc�ad�k_qfdq9�od_jhmf�_s�4-/4 jl�&vhsg�_m�_qd_,vdhfgsdc�
ld_m�ne�1-13 ß /-84 jl(-�Sgd�rl_kk�u_qh_shnmr�hm�fdnonsdmsh_k�dkdu_shnm�rs_mc�hm�rs_qj�bnmsq_rs�sn�sgd�u_qh_shnmr�nm�
@qqnjnsgzr�fdnldsqhb�dkdu_shnm�&h-d-+�q_chtr(�rgnvm�hm�Ehftqd 6+�vghbg�q_mfd�adsvddm�2-5�_mc�08-6 jl+�qdhsdq_shmf�
sgd�hlonqs_mbd�ne�bnmrhcdqhmf�sgd�fdnonsdmsh_k�vgdm�hmudrshf_shmf�fdnogxrhb_k�oqnbdrrdr-

3-4-� RtpeXbd�Rknodr

Sgd�rtqe_bd�rknod+�θ+�hr�cdehmdc�_r�sgd�_mfkd�adsvddm�sgd�sns_k�_bbdkdq_shnm�udbsnq+� �&Rdbshnmr 3-2(+�_mc�sgd�
rtqe_bd�mnql_k�_s�rnld�knb_shnm�nm�@qqnjnsgzr�rtqe_bd+� �9

� &00(

Sgd�rtqe_bd�mnql_kr�_qd�cdehmdc�ax�sgd�rg_od�lncdk�ZRdbshnmr 1+�_mc�_qd�cdehmdc�sn�ad�tmhs�udbsnqr� �[-�
&Sgd�07/±�hm�Dpt_shnm 00�bnldr�_ants�adb_trd�rtqe_bd�mnql_kr�_qd�cdehmdc�sn�ad�onhmshmf�ntsv_qc+�vgdqd_r�lnrs�
ne�sgd�shld�sgd�_bbdkdq_shnm�hr�onhmshmf�hmv_qc-(�Rknodr�_qd�dpt_k�sn�/±�he�sgd�mnql_k�_mc�sns_k�_bbdkdq_shnm�_qd�
_khfmdc�&bnqqdronmchmf�sn�_�’ek_s•�rtqe_bd�vhsg�qdrodbs�sn�sgd�fdnonsdmsh_k(+�_mc�dpt_k�sn 8/±�he�sgd�mnql_k�_mc�
_bbdkdq_shnm�_qd�nqsgnfnm_k�&bnqqdronmchmf�sn�_�’udqshb_k•�bkhee�vhsg�qdrodbs�sn�sgd�fdnonsdmsh_k(-�Rknodr�b_m�_krn�
ad�sgntfgs�ne�_r�sgd�fq_chdms�ne�sgd�fdnonsdmsh_k�dkdu_shnm�&Rdbshnmr 3-3+�Ehftqd 5(-

Ehftqd 7�rgnvr�sgd�rtqe_bd�rknodr�nm�@qqnjnsg+�_rrtlhmf�_�tmhenql�cdmrhsx�ne�124 jf.l�2�&ntq�mnlhm_k�@qqnjnsg�
cdmrhsx+�itrshehdc�hm�Rdbshnm 6-0(-�Hm�fdmdq_k+�sgd�rknodr�ne�@qqnjnsg�_qd�dwodbsdc�sn�ad�knv�&_qd_,vdhfgsdc�ld_m�
ne�0/-3 ß 6-4±(+�vhsg�sgd�ghfgdrs�rknodr�knb_sdc�hm�sgd�mdbj�_mc�hm�sgd�k_qfd�cdoqdrrhnm�nm�sgd�rl_kk�knad-�Sgd�
chrsqhatshnm�ne�rknodr�hr�chrbtrrdc�hm�lnqd�cds_hk�hm�Rdbshnm 6-0-

3-5-� IXbnah�Roddc

Hm�_cchshnm�sn�pt_mshexhmf�sgd�nudq_kk�bg_q_bsdq�ne�@qqnjnsg+� sgd�fdnonsdmsh_k�b_m�ad�ad�chqdbskx�qdk_sdc�sn� sgd�
cxm_lhb_k�lnshnm�ne� o_qshbkdr� _bqnrr� hsr� rtqe_bd-�Enq� o_qshbkd�lnshnm+�vd� b_m�cdehmd� _� bnmrdqudc�pt_mshsx� hm�
sgd�qns_shmf�qdedqdmbd�eq_ld¨sgd�I_bnah�hmsdfq_k¨sg_s�antmcr�onrrhakd�lnshnm�&d-f-+�Rbgddqdr+ 1/01:�Rbgddqdr�
ds _k-+ 1/05(9

� &01(
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vgdqd�u�hr�sgd�l_fmhstcd�ne�sgd�o_qshbkd�udknbhsx�hm�sgd�qns_shmf�qdedqdmbd�eq_ld�&h-d-+�hsr�roddc(+�_mc� �hr�sgd�
fdnonsdmsh_k�&Dpt_shnm 7(-�&Sghr�hr�rhlokx�bnmrdqu_shnm�ne�dmdqfx�hm�_�qns_shmf�qdedqdmbd�eq_ld-(�He�vd�bnmrhcdq�_�
o_qshbkd�rs_qshmf�_s�knb_shnm� �vhsg�roddc�u0+�lnuhmf�sn�knb_shnm� �+�vd�b_m�cdsdqlhmd�sgd�roddc�sg_s�sgd�o_qshbkd�
vntkc�mddc�sn�f_hm�nq�knrd�hm�sq_mrhs�ax�dpt_shmf�sgd�I_bnah�hmsdfq_k�_s�sgd�rs_qs _mc�dmc�ne�hsr�intqmdx9

� &02(

Sghr�roddc�hr�hmcdodmcdms�ne�sgd�dw_bs�o_sg�&nq�dudm�sgd�dwhrsdmbd�ne�_�o_sg(�adsvddm� �_mc� �+�_mc�sgtr�bntkc�
_ookx�sn�dhsgdq�a_kkhrshb�ekhfgs�_anud�sgd�rtqe_bd�nq�eqhbshnmkdrr�rkhchmf�_bqnrr�sgd�rtqe_bd-�Vd�cdehmd�sgd�I_bnah�
roddc+�uI+�_r�sgd�roddc�_�o_qshbkd�vntkc�_bghdud�he�lnuhmf�eqnl�sgd�ghfgdrs�onhms�hm sgd�fdnonsdmsh_k+�Tl_w+�sn�
_m�_qahsq_qx�knb_shnm�nm�@qqnjnsg+� �&nq�dpthu_kdmskx+�sgd�roddc�qdpthqdc�sn�lnud�eqnl�_qahsq_qx�knb_shnm� �sn�sgd�
ghfgdrs�onhms�hm�sgd�fdnonsdmsh_k(9

� &03(

Ehftpd�5-� Fdnonsdmsh_k�dkdu_shnm�ne�sgd�rtqe_bd�ne�&375847(�@qqnjnsg-�Fdnonsdmsh_k�dkdu_shnm�hr�dkdu_shnm�ld_rtqdc�vhsg�qdrodbs�sn�sgd�fdnonsdmsh_k�&Ehftqd 4(-�Uhdvr�
&_“e(+�sgd�a_bjfqntmc�fqhc+�_mc�rxlankr�_qd�cdrbqhadc�hm�Ehftqd 3-
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Ehftqd 8�rgnvr�sgd�I_bnah�roddc�du_kt_sdc�_bqnrr�sgd�rtqe_bd�ne�@qqnjnsg+�_rrtlhmf�_�tmhenql�cdmrhsx�ne�124 jf.l�2�
&ntq�mnlhm_k�@qqnjnsg�cdmrhsx+� itrshehdc�hm�Rdbshnm 6-0(-�Sghr�ehftqd�&tmrtqoqhrhmfkx(�rg_qdr�l_mx�rhlhk_qhshdr�
vhsg�oknsr�ne�sgd�fdnonsdmsh_k�_mc�fdnonsdmsh_k�dkdu_shnm�&Ehftqdr 4�_mc 5(-�Sgd�I_bnah�roddc�hr�cdehmdc�sn�ad�ydqn�
_s�sgd�ghfgdrs�fdnonsdmsh_k+�vghbg�hr�nm�sgd�dpt_snq�ne�sgd�ahf�knad�&Ehftqdr 8a�_mc 8c(+�_mc�l_whlhydr hm�sgd�
mdbj�vhsg�roddcr�ne�∼0-34 l.r�&vhsg�_m�_qd_,vdhfgsdc�ld_m�I_bnah�roddc�hr�/-84 ß /-10 l.r(-�Hm�nsgdq�vnqcr+�_�
o_qshbkd�sq_udkhmf�eqddkx�vhsgnts�eqhbshnm�eqnl�sgd�fdnonsdmsh_k�ghfg�nm�sgd�k_qfd�knad�vntkc�_qqhud�_s�sgd�mdbj�vhsg�
_�roddc�ne�0-34 l.r-�Sgd�I_bnah�roddc�vntkc�ad�sgd�dw_bs�_qqhu_k�roddc�he�sgd�o_qshbkd�sq_udkdc�a_kkhrshb_kkx�&h-d-+�
v_r�k_tmbgdc�eqnl�sgd�hmhsh_k�rs_qshmf�onrhshnm�_mc�k_mcdc�_s�sgd�mdbj(+�_mc�_m�toodq�khlhs�he�sgd�o_qshbkd�sq_udkdc�
_bqnrr�sgd�rtqe_bd�ax�rkhchmf�nq�qnkkhmf�&_r�eqhbshnm�vntkc�qdlnud�dmdqfx(-�Enq�_�k_qfdq�cdmrhsx�ne�4// jf.l�2+�sgd�
I_bnah�roddcr�vntkc�ad�k_qfdq9�od_jhmf�_s�1-45 l.r�&vhsg�_m�_qd_,vdhfgsdc�ld_m�ne�0-41 ß /-36 l.r(-

3-6-� Sgd�Pnbgd�Knad

Sgd�fq_uhs_shnm_k�hmektdmbd�ne�@qqnjnsg�dwsdmcr�adxnmc�hsr�rtqe_bd+�_mc�hmudrshf_shnm�ne�sgd�fdnonsdmsh_k�rtqqntmc,
hmf�@qqnjnsg�b_m�oqnuhcd�hlonqs_ms�hmrhfgs�_ants�o_qshbkd�lnshnm�_qntmc�sgd�ancx�hmbktchmf�cdehmhmf�sgd�roddc�

Ehftpd�6-� Fdnldsqhb�dkdu_shnm�ne�sgd�rtqe_bd�ne�&375847(�@qqnjnsg-�Fdnldsqhb�dkdu_shnm�hr�sgd�chrs_mbd�eqnl�sgd�rtqe_bd�sn�sgd�bdmsdq�ne�l_rr�&h-d-+�sgd�q_chtr(-�Uhdvr�
&_“e(+�sgd�a_bjfqntmc�fqhc+�_mc�rxlankr�_qd�cdrbqhadc�hm�Ehftqd 3-

 21699100, 2022, 6, D
ow

nloaded from
 https://agupubs.onlinelibrary.w

iley.com
/doi/10.1029/2021JE007068, W

iley O
nline Library on [21/02/2026]. See the Term

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline Library for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons License



IntpmXk�ne�FdnogxrhbXk�PdrdXpbg9�OkXmdsr

JD@MD�DS�@K-

0/-0/18.1/10ID//6/57

05�ne�30

khlhsr� enq� o_qshbkdr� hlo_bshmf� nq� drb_ohmf�@qqnjnsgzr� rtqe_bd-� Ehftqd 0/_� rgnvr� bnmsntqr� ne� sgd� fdnonsdmsh_k�
&Dpt_shnm 7+�Rdbshnmr 3-3(�du_kt_sdc�hm�sgd�ro_bd�_qntmc�@qqnjnsg-�Dpthkhaqhtl�onhmsr¨ok_bdr�vgdqd�sgd�fq_uh,
s_shnm_k�_mc�bdmsqhetf_k�_bbdkdq_shnmr�a_k_mbd¨b_m�ad�hcdmshehdc�ax�rnkuhmf� �-�Enq�sgd�@qqnjnsg�rg_od�
lncdk+�entq�dpthkhaqhtl�onhmsr�dwhrs�_anud�sgd�rtqe_bd9�svn�r_cckd�onhmsr�nee�sgd�anv�_mc�rsdqm�ne�@qqnjnsg�&’w•�
_mc�rpt_qd�rxlankr�hm�Ehftqd 0/(+�_mc�svn�bdmsdq�onhmsr�nee�ne�sgd�onqs�_mc�rs_qan_qc�rhcdr�ne�@qqnjnsg�&sqh_mfkd�
rxlankr�hm�Ehftqd 0/(-�Dpthkhaqhtl�onhmsr�_qd�nesdm�bqhshb_k�enq�tmcdqrs_mchmf�nqahs_k�lnshnm�_ants�rl_kk�anchdr+�
_mc�dpthkhaqhtl�onhmsr�b_m�dhsgdq�ad rs_akd�nq�tmrs_akd�&Rbgddqdr+ 1/01(-�Vd�kd_ud�sgd�hmudrshf_shnm�ne�nqahs_k�
rs_ahkhsx�_qntmc�@qqnjnsg�enq�etstqd�vnqj-

Sgd�Qnbgd�knad�hr�cdehmdc�_r�sgd�fdnonsdmsh_k�sg_s�g_r�sgd�r_ld�dmdqfx�_r�sgd�lhmhltl�fdnonsdmsh_k�dpthkhaqhtl�
onhms�&’w•�hm�Ehftqd 0/(-�Sgd�Qnbgd�knad�rdo_q_sdr�sgd�ro_bd�vgdqd�o_qshbkdr�_qd�antmc�sn�@qqnjnsg9�o_qshbkdr�
hmhsh_kkx�_s�qdrs�nm�sgd�rtqe_bd�ne�@qqnjnsg+�ats�ntsrhcd�ne�sgd�Qnbgd�knad�g_ud�rteehbhdms�onsdmsh_k�dmdqfx�sn�qd_bg�
sgd� dpthkhaqhtl�onhms� _mc�drb_od�@qqnjnsg+�vghkd�o_qshbkdr�vhsghm� sgd�Qnbgd� knad�cn�mns� _mc�_qd� sq_oodc�nm�
@qqnjnsg�tmkdrr�sgdx�_qd�oqnuhcdc�_cchshnm_k�dmdqfx�sn�qd_bg�sgd�Qnbgd�knad�_mc�drb_od�&Rdbshnmr 3-7(-

Enq�sgd�mnlhm_k�cdmrhsx�ne�@qqnjnsg�&124 jf.l�2+�itrshehdc�hm�Rdbshnm 6-0(+�sgd�Qnbgd�knad�hmsdqrdbsr�sgd�rtqe_bd�ne�
@qqnjnsg-�Sghr�adg_uhnq�hr�mns�tmbnllnm�enq�rl_kk�anchdr+�_mc�rl_kk+�q_ohckx�qns_shmf�_rsdqnhcr�hm�o_qshbtk_q¨

Ehftpd�7-� Rtqe_bd�rknodr�_bqnrr�sgd�rtqe_bd�ne�&375847( @qqnjnsg-�Udbsnqr�hmchb_sd�sgd�cnvmrknod�chqdbshnm-�Uhdvr�&_“e(+�sgd�a_bjfqntmc�fqhc+�_mc�rxlankr�_qd�
cdrbqhadc�hm�Ehftqd 3-
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khjd�&0/0844(�Admmt�&Rbgddqdr�ds _k-+ 1/05+ 1/08(�_mc�&55280(�Lnrgto�&oqnuhrhnm_k�cdrhfm_shnm9�0883�JV3:�
Rbgddqdr+ 1/04(-�Qdfhnmr�dmbknrdc�ax�sgd�Qnbgd�knad�_qd�m_stq_k�ok_bdr�enq� sq_oohmf�lnahkd�rtqe_bd�l_sdqh_k-�
Nm�Admmt+�sgd�qdfhnmr�vhsghm�sgd�Qnbgd�knad�g_ud�_�bg_q_bsdqhrshb_kkx�knvdq�rknod�&00-6±�vhsghm�sgd�Qnbgd�knad+�
bnlo_qdc� sn� 07-3� ntsrhcd� ne� sgd�Qnbgd� knad(+�vghbg� g_r� addm� hmsdqoqdsdc� sn� qdekdbs�l_rr�v_rshmf� &Rbgddqdr�
ds _k-+ 1/08(-�Sghr�hr�mns�nardqudc�nm�@qqnjnsg�enq�sgd�mnlhm_k�cdmrhsx�ne�124 jf.l�2:�sgd�ld_m�rknodr�vhsghm�sgd�
Qnbgd�knad�_qd�0/-0 ß 8-8±+�bnlo_qdc�sn�0/-5 ß 4-0±�ntsrhcd�ne�sgd�Qnbgd�knad+�_mc�0/-3 ß 6-4±�enq�sgd�dmshqd�
ancx-�Gnvdudq+�_r�cdrbqhadc�hm�Rdbshnm 4+�sgdqd�l_x�ad�rnld�hmsdqdrshmf�bnqqdk_shnmr�adsvddm�sgd�Qnbgd�knad�
_mc�rtqe_bd�ed_stqdr-

@qqnjnsgzr�tmhptd�ahkna_sd�rg_od�bnlokhb_sdr� hmsdqoqds_shnm�ne� sgd�Qnbgd�knad-�Hs� hr�onrrhakd�sn�g_ud�o_qshbkdr�
rhsshmf�nm�sgd�rtqe_bd�ne�sgd�ahf�knad+�vhsg�_�fdnonsdmsh_k�dpt_k�sn�&nudq�dudm�dwbddchmf(�sgd�Qnbgd�knad�dmdqfx+�
ats�_qd�mnmdsgdkdrr�sq_oodc�nm�@qqnjnsg�adb_trd�sgd�rl_kk�knad�ogxrhb_kkx�narsqtbsr�sgd�o_sgv_x�sn�sgd�lhmhltl�
fdnonsdmsh_k�dpthkhaqhtl�onhms�_mc�rtardptdms�drb_od�eqnl�@qqnjnsg-�Enq�dw_lokd+�bnmrhcdq�onhms�’O•�hcdmshehdc�
hm�Ehftqd 0/_-�Onhms�’O•�khdr�nm�sgd�sq_chshnm_k�Qnbgd�knad�&sgd�ohmj�dmudknod�hm�Ehftqd 0/_(-�He�_�o_qshbkd�_s�’O•�
v_r�chrkncfdc+�hs�vntkc�g_ud�rteehbhdms�dmdqfx�sn�sq_udk�_mxvgdqd�vhsghm�sgd�Qnbgd�knad¨sgdnqdshb_kkx�hmbktchmf�
sgd�lhmhltl�fdnonsdmsh_k�dpthkhaqhtl�onhms�&sgd�’w•�hm�Ehftqd 0/_(�vgdqd�hs�bntkc�drb_od�sgd�ancx-�Gnvdudq+�sgd�
Qnbgd�knad�hmsdqrdbsr�sgd�rtqe_bd�ne�sgd�rl_kk�knad+�ld_mhmf�sg_s�sgdqd�hr�mn�qd_k�o_sg�enq�sg_s�o_qshbkd�sn�_bst_kkx�

Ehftpd�8-� I_bnah�roddc�_bqnrr�sgd�rtqe_bd�ne�&375847(�@qqnjnsg-�Uhdvr�&_“e(+�sgd�a_bjfqntmc�fqhc+�_mc�rxlankr�_qd�cdrbqhadc�hm�Ehftqd 3-
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qd_bg�sgd�dpthkhaqhtl�onhms-�Sgtr+�_�o_qshbkd�eqnl�’O•�vntkc�qdpthqd�_cchshnm_k�dmdqfx�sn�drb_od�sg_m�vg_s�hr�
oqdchbsdc�eqnl�sgd�bk_rrhb�Qnbgd�knad�b_kbtk_shnm-�Sgd�bnmehftq_shnm�ne�@qqnjnsg�ld_mr�sg_s�o_qshbkdr�nm�sgd�ahf�
knad�vntkc�qdpthqd�_cchshnm_k�dmdqfx�sn�bkd_q�sgd�rl_kk�knad�_mc�drb_od¨_mc�dudm�sgdm+�sgd�o_sgv_xr�o_rs�sgd�
rl_kk�knad�_qd�qdrsqhbsdc-�Hmrsd_c+�vg_s�l_x�ad�lnqd�khjdkx+�hr�sg_s�o_qshbkdr�vhsg�rteehbhdms�dmdqfx�vntkc�drb_od�
uh_�sgd�rdbnmc�knvdrs�fdnonsdmsh_k�dpthkhaqhtl�onhms-�Vd�cdehmd�sgd�fdnonsdmsh_k�rtqe_bd�vhsg�sghr�dmdqfx�_r�sgd�
’rdbnmc_qx•�Qnbgd�knad�&Ehftqd 0/a(-�Sgd�mds�qdrtks�ne�sghr�tmtrt_k�ahkna_sd�rg_od�hr�sg_s�o_qshbkdr�nm�sgd�ahf�
knad�qdpthqd�lnqd�dmdqfx�sn�kd_ud�@qqnjnsg�sg_m�sgnrd�nm�sgd�rl_kk�knad-�Sghr�bntkc�qdrtks�hm�d_bg�knad�g_uhmf�
cheedqdms�ghrsnqhdr�ne�l_rr�sq_mronqs�_mc�knrr-�Sgdrd�odbtkh_qhshdr�nmkx�nbbtq�he�@qqnjnsg�g_r�_�knv�cdmrhsx�&_r�
hmedqqdc�hm�Rdbshnmr 6-0(-�He�@qqnjnsg�g_r�_�cdmrhsx�_anud�22/ jf.l�2+�sgd�Qnbgd�knad�lnudr�etqsgdq�_v_x�eqnl�sgd�
rtqe_bd�ne�@qqnjnsg+�_mc�bnlokdsdkx�dmbknrdr�hs¨nesdm�gtffhmf�vhsghm�0 jl�ne�sgd�rtqe_bd�&Ehftqd 0/b(-�Enq�xds�
ghfgdq�cdmrhshdr+�khjd�4// jf.l�2�&Ehftqd 0/c(+�sgd�Qnbgd�knad�dmbknrdr�@qqnjnsg�_s�fqd_sdq�_mc�fqd_sdq�chrs_mbdr-

@r�rgnvm�hm�Ehftqd 0/+�sgd�fdnogxrhb_k�dmuhqnmldms�ne�@qqnjnsg�dwsdmcr�hmsn�sgd�rtqqntmchmf�ro_bd¨_mc�vntkc�
ok_x�_�bqhshb_k�qnkd�hm�cxm_lhbr�ne�onrrhakd�ctrs�_mc�r_sdkkhsdr�hm�sgd�uhbhmhsx�ne�@qqnjnsg-�Vd�cn�mns�bnmrhcdq�
nqahs_k cxm_lhbr ne rtbg gxonsgdshb_k naidbsr etqsgdq+ _ksgntfg nsgdq fqntor g_ud odqenqldc oqdkhlhm_qx _m_kxrdr
&d-f-+�Qnkkhm�ds _k-+ 1/10(-

3-7-� DrbXod�Roddc

Sn�tmcdqrs_mc�sgd�bnmchshnmr�tmcdq�vghbg�l_sdqh_k�l_x�kd_ud�@qqnjnsg+�hs�hr�trdetk�sn�bnmrhcdq�svn�dmc,ldladqr9�
sgd�lhmhltl�drb_od�roddc�&uld(+�_mc�sgd�ft_q_msddc�drb_od�roddc�&ufd(-

@r�chrbtrrdc�hm�Rdbshnm 3-6+�o_qshbkdr�ntsrhcd�ne�@qqnjnsgzr�Qnbgd�knad�g_ud�rteehbhdms�onsdmsh_k�dmdqfx�sn�qd_bg�
sgd�knvdrs�dmdqfx�dpthkhaqhtl�onhms�_mc�drb_od�@qqnjnsg+�vghkd�o_qshbkdr�vhsghm�sgd�Qnbgd�knad�cn�mns-�Enkknvhmf�
Dpt_shnm 03+�vd�b_m�b_kbtk_sd�sgd�roddc�mdbdrr_qx�enq�_�o_qshbkd�vhsghm�sgd�Qnbgd�knad�sn�qd_bg�sgd�Qnbgd�knad+�
vghbg�vd�cdehmd�_r�sgd�lhmhltl�drb_od�roddc+�uld9

� &04(

vgdqd�TPnbgd�hr�sgd�fdnonsdmsh_k�ne�sgd�Qnbgd�knad�&°4-603 l�1.r�1�enq�sgd�mnlhm_k�cdmrhsx:�Ehftqd 0/(-�Ehftqd 00�
rgnvr� sgd�lhmhltl�drb_od� roddc� _bqnrr� sgd� rtqe_bd� ne�@qqnjnsg-�Sgd�lhmhltl�drb_od� roddc� hr� cdehmdc� _r�
ydqn�ntsrhcd�ne�sgd�Qnbgd�knad+�adb_trd�o_qshbkdr�ntsrhcd�ne�sgd�Qnbgd�knad�g_ud�rteehbhdms�onsdmsh_k�dmdqfx�sn�
drb_od�vhsgnts�_mx�_cchshnm_k�dmdqfx-�Sgd�lhmhltl�drb_od�roddc�hr�_krn�rnldshldr�qdedqqdc�sn�_r� sgd�qdstqm�
roddc�&Rbgddqdr+ 1/01:�Rbgddqdr�ds _k-+ 1/05(+�_r�hs�_krn�qdoqdrdmsr�sgd�lhmhltl�roddc�_s�vghbg�_�o_qshbkd�e_kkhmf�
eqnl�hmehmhsx�b_m�ghs�sgd�rtqe_bd-�Enq�sgd�mnlhm_k�cdmrhsx�ne�124 jf.l�2+�sgd�lhmhltl�drb_od�roddcr�od_jr�_s�
0-/2 l.r�&vhsg�_m�_qd_,vdhfgsdc�ld_m�ne�/-35 ß /-06 l.r+�vhsghm�sgd�qdfhnm�vgdqd�sgd�lhmhltl�drb_od�roddc�hr�
fqd_sdq�sg_m�ydqn(-�Enq�sghr�cdmrhsx+�nmkx�31-4 �ne�sgd�rtqe_bd�hr�vhsghm�sgd�Qnbgd�knad�_mc�g_r�_�mnm,ydqn�lhmh,
ltl�drb_od�roddc�&Ehftqd 0/_(-�Enq�_�k_qfdq�cdmrhsx�ne�4// jf.l�2+�sgd�dmshqd�rtqe_bd�hr�vhsghm�sgd�Qnbgd�knad�
&Ehftqd 0/c(�_mc�g_r�_�mnm,ydqn�lhmhltl�drb_od�roddc�q_mfhmf�eqnl�1-00�sn�2-20 l.r�&vhsg�_m�_qd_,vdhfgsdc�
ld_m�ne�1-51 ß /-16 l.r(-

Vghkd�sgd�lhmhltl�drb_od�roddc�hr�_�sgqdrgnkc�qdpthqdc�enq�drb_od+�hs�hr�mns�ft_q_msddc�sg_s�o_qshbkdr�k_tmbgdc�
vhsg�sgd�lhmhltl�drb_od�roddc�vhkk�drb_od�@qqnjnsg-�Enq�dw_lokd+�_�o_qshbkd�k_tmbgdc�nee�sgd�rtqe_bd�vhsg�sgd�
lhmhltl�drb_od�roddc�bntkc�rshkk�ad�ok_bdc�nm�_�sq_idbsnqx�vgdqd�hs�qd,hlo_bsr�sgd�rtqe_bd�adenqd�l_jhmf�hs�sn�sgd�
lhmhltl�fdnonsdmsh_k�dpthkhaqhtl�onhms-�@cchshnm_kkx+�_r�chrbtrrdc�hm�Rdbshnm 3-6�&_mc�sgd�b_rd�ne�onhms�’O•�hm�
Ehftqd 0/(+�adhmf�ntsrhcd�ne�sgd�Qnbgd�knad�cndr�mns�ft_q_msdd�sgd�dwhrsdmbd�ne�_�o_sg�nee�sgd�ancx-

Ehftpd�0.-� Qnbgd�knadr�ne�&375847(�@qqnjnsg-�Bnmsntqr�hmchb_sd�rtqe_bdr�ne�bnmrs_ms�fdnonsdmsh_k�hm�/-0 l�1.r�1�hmsdqu_kr- Bnknqdc�bnmsntqr�_mc�rtqe_bdr�bnqqdronmc�sn�
sgd�Qnbgd�knad-�’w+• rpt_qd+�_mc�sqh_mfkd�rxlankr�bnqqdronmc�sn�dpthkhaqhtl�onhmsr-�Sqh_mfkdr�bnqqdronmc�bdmsdq�dpthkhaqhtl�onhmsr-�Sgd�onhms�’O•�hcdmshehdc�hm�o_mdk�
&_(�hr�_m�dw_lokd�onhms�nm�sgd�rtqe_bd+�_mc�hr chrbtrrdc�hm�sgd�sdws-�Sno�o_mdkr�rgnvr�_�rs_qan_qc�dkdu_shnm�ne�@qqnjnsg+�vhsg�bnmsntqr�du_kt_sdc�hm�sgd�w ° y�ok_md�_s�
x < /:�anssnl�o_mdkr�rgnvr�_�udmsq_k�ok_m�ne�@qqnjnsg+�vhsg�bnmsntqr�du_kt_sdc�hm�sgd�w ° x�ok_md�_s�y < /-�&_(�Fdnonsdmsh_k�_mc�Qnbgd�knad�_rrtlhmf�_�tmhenql�cdmrhsx�
ne�124 jf.l�2-�&a(�Sgd�rdbnmc_qx�Qnbgd�knad�&sgd�fdnonsdmsh_k�rtqe_bd�sg_s�hmsdqrdbsr�sgd�rdbnmc,knvdrs�fdnonsdmsh_k�dpthkhaqhtl�onhms(�_rrtlhmf�_�tmhenql�cdmrhsx�ne�
124 jf.l�2-�&b(�Sgd�Qnbgd�knad�_rrtlhmf�_�tmhenql�cdmrhsx�ne�22/ jf.l�2¨vghbg�hr�sgd�cdmrhsx�_s�vghbg�sgd�Qnbgd�knad�bnlokdsdkx�dmbknrdr�@qqnjnsg-�&c(�Sgd�Qnbgd�
knad�_rrtlhmf�_�tmhenql�cdmrhsx�ne�4// jf.l�2-�Uhdvr�&_“e(+�sgd�a_bjfqntmc�fqhc+�_mc�rxlankr�_qd�cdrbqhadc�hm�Ehftqd 3-
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@�lnqd� oq_bshb_k� _ooqn_bg� sn� cdsdqlhmd� sgd� drb_od� roddc� hr� sn� b_kbtk_sd� sgd� udknbhsx� qdpthqdc� enq� _� o_qshbkd�

k_tmbgdc�vhsg�_m�dmdqfx�fqd_sdq�sg_m�nq�dpt_k�sn� ¨vghbg�ft_q_msddr�sg_s�hs�g_r�rteehbhdms�dmdqfx�sn�kd_ud�
@qqnjnsgzr�fdnonsdmsh_k�vdkk-�@bbntmshmf� enq� sgd� hmdqsh_k� qns_shnm_k� roddc�ne� sgd�_rsdqnhc� & �+� sgd�
ft_q_msddc�drb_od�roddc+�ufd+�b_m�ad�vqhssdm�&Rbgddqdr+ 1/01((9

� &05(

Ehftqd  01� rgnvr� sgd� ft_q_msddc� drb_od� roddc� _bqnrr� sgd� rtqe_bd� ne� @qqnjnsg-� Enq� sgd� mnlhm_k� cdmrhsx� ne�
124 jf.l�2+� sgd�ft_q_msddc� drb_od� roddcr� _bqnrr� sgd� rtqe_bd�ne�@qqnjnsg� q_mfd� eqnl�0-0� sn�3-1 l.r� &vhsg� _m�
_qd_,vdhfgsdc�ld_m�ne�1-8 ß /-5 l.r(-�Enq�_�ghfgdq�cdmrhsx�ne�4// jf.l�2+�sgd�ft_q_msddc�drb_od�roddcr�_bqnrr�
sgd�rtqe_bd�ne�@qqnjnsg�hmbqd_rd+�q_mfhmf�eqnl�1-5�sn�4-5 l.r�&vhsg�_m�_qd_,vdhfgsdc�ld_m�ne�3-3 ß /-5 l.r(-�
Ehftqd 01�ghfgkhfgsr�sgd�hlonqs_mbd�ne�@qqnjnsgzr�qns_shnm�hm�drb_od�ne�l_sdqh_k:�o_qshbkdr�eqnl�@qqnjnsgzr�kd_c,
hmf�rhcd�&vgdqd�rtqe_bd�mnql_kr+� �+�_qd�lnqd�bknrdkx�_khfmdc�vhsg�sgd�hmdqsh_k�qns_shnm_k�roddc+� �(�admdehs�
eqnl�@qqnjnsgzr�qns_shnm�_m�g_ud�knvdq�ft_q_msddc�drb_od�roddcr�sg_m�nm�sgd�sq_hkhmf�rhcd-

Ehftpd�00-�Lhmhltl�drb_od�roddc�&nq�qdstqm�roddc(�_bqnrr�sgd�rtqe_bd�ne�&375847(�@qqnjnsg-�Uhdvr�&_“e(+�sgd�a_bjfqntmc�fqhc+�_mc�rxlankr�_qd�cdrbqhadc�hm�Ehftqd 3-
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Hs�hr�hmsdqdrshmf�sn�bnlo_qd�sgd�ft_q_msddc�drb_od�roddc�vhsg�sgd�I_bnah�roddc+�vghbg�cdrbqhadr�sgd�l_whltl�
roddc�_�o_qshbkd�bntkc�_bghdud�he�rkhchmf�&nq�ekxhmf(�_bqnrr�sgd�rtqe_bd�ne�@qqnjnsg�&Rdbshnm 3-5+�Ehftqd 8(-�@bqnrr�
lnrs�ne�sgd�rtqe_bd�ne @qqnjnsg+�sgd�I_bnah�roddc�hr�kdrr�sg_m�sgd�ft_q_msddc�drb_od�roddc¨dwbdos�nm�sgd�kd_chmf�
chrs_k�dcfd�ne�sgd�rl_kk�knad�&_�qdfhnm�dmbknrdc�ax�_�c_rgdc�bnmsntq�hm�Ehftqd 01+�adrs�uhrhakd�hm�Ehftqd 01_(-�@s�
ehqrs�fk_mbd+�sgd�dwhrsdmbd�ne�_�qdfhnm�vgdqd�sgd�I_bnah�roddc�dwbddcr�sgd�ft_q_msddc�drb_od�roddc�l_x�rtffdrs�
sg_s�o_qshbkdr�rkhchmf�_bqnrr� sgd�rtqe_bd�l_x�ad�didbsdc� he� sgdx� qd_bg� sghr� qdfhnm-�Gnvdudq+� sgdqd�_qd�ltkshokd�
qd_rnmr�sn�chrqdf_qc�sghr-�Ehqrs+� sgd�I_bnah�roddc�hr�b_kbtk_sdc�vhsg�qdedqdmbd�sn�sgd�l_whltl�fdnonsdmsh_k�nm�
@qqnjnsg¨vghbg�nbbtqr�nm�sgd�onqs�_mc�rs_qan_qc�rhcdr�ne�sgd�k_qfd�knad�&Ehftqd 5(-�Sgtr+�o_qshbkdr�b_m�nmkx�
_bghdud�sgd�I_bnah�roddc�he�sgdx�rs_qs�_s�sgdrd�rodbhehb�knb_shnmr-�Enq�_�o_qshbkd�sn�qd_bg�sgd�ots_shud�didbshnm�ynmd�
hm�Ehftqd 00_+�sgdx�vntkc�mddc�sn�sq_udqrd�_klnrs�sgd�dmshqd�kdmfsg�ne�@qqnjnsg�vhsgnts�knrhmf�dmdqfx¨vghbg�
hr�hlok_trhakd-�&Rtbg�_�rbdm_qhn�vntkc�dhsgdq�qdpthqd�rkhchmf�vhsg�md_q�ydqn�eqhbshnm+�nq�antmbhmf�vhsg�udqx�ghfg�
bndeehbhdms�ne�qdrshstshnm�vhsg�_�lhmhl_k�knrr�ne�dmdqfx-�Ansg�ne�sgdrd�rbdm_qhnr�_qd�ghfgkx�bnmsqhudc-(�Rdbnmc+�
_mc�lnqd�rtaskx+�sgd�ft_q_msddc�drb_od�roddc�hr�b_kbtk_sdc�_rrtlhmf�o_qshbkd�udknbhshdr�_qd�mnql_k�sn�sgd�rtqe_bd+�
vgdqd_r�o_qshbkdr�rkhchmf�cnvm�sgd�rtqe_bd�_s�sgd�I_bnah�roddc�vntkc�mdbdrr_qhkx�g_ud�sgdhq�o_qshbkd�lnshnmr�lnqd�
bknrdkx�o_q_kkdk�sn�sgd�rtqe_bd-�Vghkd�sgdqd�l_x�ad�rbdm_qhnr�vgdqd�sgd�I_bnah�roddc�bntkc�ad�sq_mrk_sdc�eqnl�
adhmf�rtqe_bd,o_q_kkdk�sn�rtqe_bd�mnql_k�&d-f-+�he�sgd�rkhchmf�o_qshbkd�antmbdr�nq�q_lor�nee�sgd�rtqe_bd(+�sghr�l_jdr�

Ehftpd�01-� Mnql_k�ft_q_msddc�drb_od�roddc�_bqnrr�sgd�rtqe_bd�ne�&375847(�@qqnjnsg-�Sgd�c_rgdc�bnmsntq�hmchb_sdr�sgd�qdfhnm�vgdqd�sgd�I_bnah�roddc�dwbddcr�sgd�
mnql_k�ft_q_msddc�drb_od�roddc+�_r�cdrbqhadc�hm�sgd�sdws-�Uhdvr�&_“e(+�sgd�a_bjfqntmc�fqhc+�_mc�rxlankr�_qd�cdrbqhadc�hm�Ehftqd 3-
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sgd�bnlo_qhrnm�mns�bnlokdsdkx�_ooqnoqh_sd-�Sn�cdlnmrsq_sd�sghr�deedbs+�vd�qdb_kbtk_sdc�sgd�ft_q_msddc�drb_od�
udknbhsx�_rrtlhmf�sg_s�sgd�udknbhsx�vntkc�ad�_khfmdc�vhsg�sgd�cnvmrknod�chqdbshnm+� �+�
hmrsd_c� ne� sgd� rtqe_bd� mnql_k+� �-� Sghr� cnvmrknod� ft_q_msddc� drb_od� roddc� hr� rgnvm� hm� Ehftqd  02-� Sgd�
cnvmrknod�ft_q_msddc�drb_od�roddc�g_r�_�bg_q_bsdqhrshb_kkx�cheedqdms+�_klnrs�lhqqnqdc�o_ssdqm�bnlo_qdc�sn�sgd�
&mnql_k(�ft_q_msddc�drb_od�roddc�adb_trd�sgd�cnvmrknod�chqdbshnmr� �_mc�mnql_k�chqdbshnmr� �_qd�nqsgnf,
nm_k�sn�d_bg�nsgdq-�Lnrs�hlonqs_mskx�sgd�cnvmrknod�ft_q_msddc�drb_od�roddcr�nm�@qqnjnsg�_qd�_kv_xr�kdrr�sg_m�
sgd�I_bnah�roddcr¨mdudq�dwbddchmf�8/ �ne�sgd�I_bnah�roddc�_s�_mx�fhudm�knb_shnm-�Enq�sgd�mnlhm_k�cdmrhsx�ne�
124 jf.l�2+�sgd�cnvmrknod�ft_q_msddc�drb_od�roddcr�_bqnrr�sgd�rtqe_bd�ne�@qqnjnsg�q_mfd�eqnl�0-0�sn�3-/ l.r�
&vhsg�_m�_qd_,vdhfgsdc�ld_m�ne�2-/ ß /-6 l.r(-�Enq�_�ghfgdq�cdmrhsx�ne�4// jf.l�2+�sgd�cnvmrknod�ft_q_msddc�
drb_od�roddcr�_bqnrr�sgd�rtqe_bd�ne�@qqnjnsg�hmbqd_rd+�q_mfhmf�eqnl�1-3�sn�4-4 l.r�&vhsg�_m�_qd_,vdhfgsdc�ld_m�
ne�3-3 ß /-6 l.r(-�Hm�ansg�sgd�mnql_k�_mc�cnvmrknod�ft_q_msddc�drb_od�roddc�b_kbtk_shnmr+�vd�cn�mns�bnmrhcdq�
vgdsgdq�sgd�qdrtkshmf�drb_od�sq_idbsnqx�vntkc�qd,hlo_bs�@qqnjnsg¨vghbg�hs�_klnrs�bdqs_hmkx�vntkc�hm�sgd�bnmudw�
qdfhnmr�ne�sgd�mdbj-�Cnvmrknod�lnudldms�hr� sqd_sdc�hm�rkhfgskx�lnqd�cds_hk� hm�Rdbshnm 5-�Vd�cn�mns�bnmrhcdq�
nqahs_k�cxm_lhbr�hm�sgd�uhbhmhsx�ne�@qqnjnsg+�_ksgntfg�nsgdq�fqntor�g_ud�odqenqldc�oqdkhlhm_qx�hmudrshf_shnmr�ne�
rtbg�adg_uhnq�&d-f-+�Qnkkhm�ds _k-+ 1/10(-

Ehftpd�02-� Cnvmrknod�ft_q_msddc�drb_od�roddc�_bqnrr�sgd�rtqe_bd�ne�&375847(�@qqnjnsg-�Uhdvr�&_“e(+�sgd�a_bjfqntmc�fqhc+�_mc�rxlankr�_qd�cdrbqhadc�hm�Ehftqd 3-

 21699100, 2022, 6, D
ow

nloaded from
 https://agupubs.onlinelibrary.w

iley.com
/doi/10.1029/2021JE007068, W

iley O
nline Library on [21/02/2026]. See the Term

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline Library for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons License



IntpmXk�ne�FdnogxrhbXk�PdrdXpbg9�OkXmdsr

JD@MD�DS�@K-

0/-0/18.1/10ID//6/57

12�ne�30

4-� HlokhbXshnmr�enp ?ppnjnsgzr�Fdnknfx
Sgd�fdnogxrhb_k�pt_mshshdr�cdrbqhadc�hm�Rdbshnm 3�khjdkx�ok_x�_�qnkd�hm�sgd�vhcd�_qq_x�ne�fdnknfhb�oqnbdrrdr�nm�
@qqnjnsg-�Hm�sghr�rdbshnm+�vd�cdrbqhad�sgd�qdk_shnmrghor�adsvddm�ed_stqdr�nardqudc�nm�sgd�rtqe_bd�ne�@qqnjnsg+�
_mc�sgd�hmedqqdc�fdnogxrhb_k�dmuhqnmldms-�Sgdrd�qdk_shnmrghor�b_m�ad�adrs�_ooqdbh_sdc�ax�uhdvhmf�sgd�fdnogxrhb_k�
lncdk�ne�@qqnjnsg�hm�sgd�r_ld�fdnldsqx�_r�sgd�ghfgdrs�qdrnktshnm�Mdv�Gnqhynmr�hl_fd�ne�@qqnjnsg+�_r�rgnvm�hm�
Ehftqd 03-�Sgqntfgnts�sghr�rdbshnm+�vd�vhkk�qdedq�sn fdnknfhb�tmhsr�cdrbqhadc�hm�Rodmbdq�ds _k- &1/1/(�_mc�rdkdbs�
knb_shnmr�ne�hmsdqdrs�&K0“K00(+�ansg�rgnvm�hm�Ehftqd 03a-�@s�oqdrdms+�sgdqd�_qd�sgqdd�neehbh_kkx�m_ldc�ed_stqdr�
nm�@qqnjnsg�&Ehftqd 0(9�&_(�Rjx�&enqldqkx+�hmenql_kkx�m_ldc�’L_qxk_mc•(+�vghbg�hr�sgd�k_qfd+�ots_shud�hlo_bs�
bq_sdq�nm�sgd�rl_kk�knad:�&a(�@j_r_�hr�sgd�aqhfgs�mdbj�qdfhnm:�_mc�&b(�J_z_m�hr�sgd�pt_rh,bhqbtk_q�_mmtktr�ne�aqhfgs�
l_sdqh_k�nm�sgd�e_bd�ne�sgd�k_qfd�knad-

4-0-� Aphfgs�LXsdphXk

Sgd�rtqe_bd�ne�@qqnjnsg�hr�lnsskdc�ax�bnlokdw�_kadcn�o_ssdqmr�&Gnef_qsmdq�ds _k-+ 1/10:�Rodmbdq�ds _k-+ 1/1/:�
Rsdqm�ds _k-+ 1/08+ 1/10(¨sgd�lnrs�bnmrohbtntr�ne�vghbg�_qd�aqhfgs�l_sdqh_kr�&tmhs�al(+�hmbktchmf�@qqnjnsgzr�
aqhfgs�mdbj�&K0(�_mc�sgd�svn�aqhfgs�ronsr�nm�sgd�rl_kk�knad�&K1(�knb_sdc�vhsghm�Rjx-�Sgdrd�vdqd�_lnmf�sgd�ehqrs�
_kadcn�ed_stqdr�hcdmshehdc�ctqhmf�sgd�_ooqn_bg�hl_fhmf-�Hs�rgntkc�ad�mnsdc�sg_s�sgdrd�sdqq_hmr�_qd�nmkx�aqhfgs�hm�
_�qdk_shud�rdmrd:�sgd�_udq_fd�qdekdbs_mbd�ne�@qqnjnsg�hr�∼14 +�vghkd�sgd�aqhfgsdrs�l_sdqh_k�g_r�_�qdekdbs_mbd�ne�
≲34 �&Gnef_qsmdq�ds _k-+ 1/10(-

@r� rgnvm� hm�Ehftqd 03+� sgd�mdbj� &K0(�_mc�aqhfgs�l_sdqh_kr�vhsghm�Rjx� &K1(�bnqqdronmc� sn�fdnonsdmsh_k� knvr�
&Rodmbdq�ds _k-+ 1/1/:�Rsdqm�ds _k-+ 1/08+ 1/10(-�Sgd�aqhfgsdrs�l_sdqh_k�nm�@qqnjnsg�hr�vhsghm�hsr�mdbj�&Gnef_qsmdq�
ds _k-+ 1/10:�Rsdqm�ds _k-+ 1/10(+�vghbg�bnqqdronmcr�sn�rnld�ne�sgd�knvdrs�fdnonsdmsh_kr�nm�@qqnjnsg-�Gnvdudq+�
mns�_kk�aqhfgs�l_sdqh_kr�_qd�knb_sdc�hm�fdnonsdmsh_k�knvr-�Enq�dw_lokd+�rl_kk�&≲0 jl(�bhqbtk_q�aqhfgs�ronsr�_qd�
nardqudc�_bqnrr�sgd�dmshqd�rtqe_bd ne�@qqnjnsg�&Rbgdmj�ds _k-+ 1/10(+�hmbktchmf�hm�fdnonsdmsh_k�ghfgr�&d-f-+�K2(-�
Sgd�aqhfgs�ronsr�l_x�qdoqdrdms�ohsr�khjd�sgnrd�nardqudc�md_q�sgd�sdqlhm_snq�ne�@qqnjnsg�_s�knvdq�og_rd�_mfkdr�
&tmhs�ro:�d-f-+�K3:�Rbgdmj�ds _k-+ 1/10(¨itrs�_ood_qhmf�cheedqdms�ctd�sn�sgd�cheedqdms�hkktlhm_shnm�bnmchshnmr�_bqnrr�
@qqnjnsg�&ohsr�_qd�oqdcnlhm_mskx�nardqudc�md_q�sgd�sdqlhm_snq�vgdqd�sgd�hmrnk_shnm�_mfkd�hr�ghfg�_mc�rtqe_bd�
qdkhde�hr�_bbdmst_sdc+�_mc�aqhfgs�ronsr�_qd�entmc�hm�qdfhnmr�vgdqd�sgd�hmrnk_shnm�_mfkd�hr�knv�_mc�rtqe_bd�_kadcn�
bnmsq_rsr�_qd�_bbdmst_sdc(-�Tmenqstm_sdkx+�mnmd�ne�sgd�aqhfgs�ronsr�nq�ohsr�_qd�vdkk,qdrnkudc�hm�sgd�ldqfdc�rg_od�
lncdk�&Ehftqd 03b(+�_ksgntfg�sgdx�_qd�qdrnkudc�hm�rnld�rsdqdn�_m_kxrdr�&Rbgdmj�ds _k-+ 1/10(-�He�sgd�aqhfgs�ronsr�
_qd�hmcddc�tmqdrnkudc�ohsr+�sgdx�vntkc�bnqqdronmc�sn�knbVk�fdnonsdmsh_k�knvr+�_f_hm�rtoonqshmf�sgd�hmedqdmbd�sg_s�
aqhfgs�l_sdqh_k�sdmcr�sn�ad�entmc�hm�fdnonsdmsh_k�knvr-

Vghkd�sgd�lnrs�mns_akd�aqhfgs�l_sdqh_kr�nm�@qqnjnsg�_qd�_rrnbh_sdc�vhsg�fdnonsdmsh_k�knvr�&sgd�mdbj�_mc�aqhfgs�
ronsr�hm�Rjx(+�mns�_kk�fdnonsdmsh_k�knvr�_qd�_rrnbh_sdc�vhsg�aqhfgs�l_sdqh_k-�Sgd�bdmsq_k�’e_bd•�ne�sgd�k_qfd�knad�
&tmhs�rl+�K4�hm�Ehftqd 03a(�qdoqdrdmsr�_�fkna_k�fdnonsdmsh_k�knv�&Ehftqdr 4+�5�_mc 03c(+�xds�hs�hr�mns�aqhfgsdq�sg_m�
sgd�rtqqntmchmf�sdqq_hmr-�@cchshnm_kkx+�vghkd�sgd�aqhfgs�ronsr�vhsghm�Rjx�&K1(�_qd�bknrdkx�_rrnbh_sdc�vhsg�_�fdnon,
sdmsh_k�knv+�sgd�aqhfgs�ronsr�_qd�mns�_rrnbh_sdc�vhsg�sgd�knvdrs�fdnonsdmsh_kr�vhsghm�Rjx¨ats�_qd�hmrsd_c�nm�sgd�
hmsdqhnq�rknodr�ne�sgd�ots_shud�bq_sdq-�Hm�e_bs+�sgd�c_qj�bq_sdq�l_sdqh_k�vhsghm�Rjx�&tmhs�cb(�hr�lnqd�bknrdkx�_rrnbh,
_sdc�vhsg�sgd�fdnonsdmsh_k�knv-�Tmkhjd�sgd�rl_kk�ohsr�_mc�aqhfgs�ronsr+�sgdrd�qdfhnmr�&sgd�e_bd�ne�sgd�k_qfd�knad�_mc�
Rjx(�_qd�k_qfd�_mc�vdkk,qdrnkudc�ed_stqdr�hm�sgd�ldqfdc�rg_od�lncdk+�rn�sgd�k_bj�ne�bnqqdk_shnm�khjdkx�b_mmns�ad�
dwok_hmdc�ax�hm_cdpt_sd�qdrnktshnm-�Sgtr+�vg_sdudq�oqnbdrr�sg_s�qdrtksr�hm�aqhfgs�l_sdqh_kr�adhmf�entmc�hm�fdnon,
sdmsh_k�knvr�cndr�mns�nodq_sd�tmhenqlkx�_bqnrr�@qqnjnsg-�Sgdrd�bnqqdk_shnmr�_qd�chrbtrrdc�etqsgdq�hm�Rdbshnm 4-3-

4-1-� ?ppnjnsgzr�'GXs–

Sgd�chrs_k�dmc�ne�@qqnjnsgzr�rl_kk�knad�hr�bg_q_bsdqhydc�ax�tmhptd�qntfg�sdqq_hm�&tmhs�ql+�K00�hm�Ehftqd 03a(+�
rtqqntmcdc�ax�c_qjdq+�lnsskdc�sdqq_hm�&tmhs�ll:�Rodmbdq�ds _k-+ 1/1/(-�Sghr�qdfhnm�hr�bnkknpth_kkx�qdedqqdc�sn�_r�
@qqnjnsgzr�’g_s•�nq�’rjtkk�b_o+•�_mc�hr�qntfg�_mc�ohssdc�_s�sgd�rb_kd�ne�_�edv�gtmcqdc�ldsdqr-�Rodmbdq�ds _k- &1/1/(�
cdrbqhadc�sghr�qdfhnm�_r�_�’e_bds•�nm�sgd�rl_kk�knad+�_ksgntfg�sghr�hr�mns�qdekdbsdc�hm�sgd�ldqfdc�rg_od�lncdk�
&Ehftqd 03b(-�Mnmdsgdkdrr+�sghr�qdfhnm�g_r�_m�hmsdqdrshmf�qdk_shnmrgho�vhsg�@qqnjnsgzr�lncdkdc�fdnogxrhb_k�pt_m,
shshdr-�Sgd�g_s�hr�_�knb_k�fdnonsdmsh_k�ghfg�&Ehftqd 03c(+�ats�rtqqntmcdc�ax�_�fdnonsdmsh_k�knv�’ln_s-•�Sghr�qdfhnm�
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hr�_krn�nmd�ne�sgd�_qd_r�dmbknrdc�vhsghm�@qqnjnsgzr�Qnbgd�knad�&Ehftqd 0/_(+�ld_mhmf�sg_s�sghr�qdfhnm�l_x�m_st,
q_kkx�sq_o�knnrd+�aqhfgs�l_sdqh_k+�_r�chrbtrrdc�etqsgdq�hm�Rdbshnmr 4-3�_mc 5-

4-2-� BtpuhkhmdXp�EdXstpdr

@qqnjnsgzr�rtqe_bd�hr�_krn�ahrdbsdc�ax�mdsvnqjr�ne�m_qqnv�&≲/-4 jl�vhcd(�btquhkhmd_q�ed_stqdr�&Rbgdmj�ds _k-+ 1/10:�
Rodmbdq�ds _k-+ 1/1/:�Rsdqm�ds _k-+ 1/08+ 1/10(-�Hm�rnld�b_rdr+�sgdrd�btquhkhmd_q�ed_stqdr�_qd�_rrnbh_sdc�vhsg�aqhfgs�
l_sdqh_kr�&tmhs�al+�K5“K7�hm�Ehftqd 03a(+�c_qj�l_sdqh_kr�&K8(+�_mc�hm�nsgdq�b_rdr�sgdrd�ed_stqdr�_ood_q�sn�qdoqdrdms�
rsqtbstq_k�ed_stqdr�&h-d-+�rb_qor(�q_sgdq�sg_m�chrshmbs�_kadcn�ed_stqdr�&K0/(-�Sgdrd�btquhkhmd_q�ed_stqdr�g_ud�bnlokh,
b_sdc�_mc�hmbnmrhrsdms�qdk_shnmrghor�sn�fdnogxrhb_k�pt_mshshdr9�rnld�btquhkhmd_q�ed_stqdr�_ood_q�vdkk,_khfmdc�vhsg�
sgd�cnvmrknod�chqdbshnm�&K6�_mc�K8(:�rnld�btquhkhmd_q�ed_stqdr�_ood_q�nqsgnfnm_k�sn�sgd�cnvmrknod�chqdbshnm+�
qntfgkx�sq_bhmf�bnmsntqr�ne�dpthonsdmsh_k�&K5(:�_mc�nsgdq�btquhkhmd_q�ed_stqdr�_ood_q�_s�aqd_jr�hm�rknod�&K7(-�Hs�hr�
tmbkd_q�he�sgdrd�o_ssdqmr�_qhrd�eqnl�_�rhmfkd�oqnbdrr+�nq�ltkshokd�oqnbdrrdr+�_r�chrbtrrdc�hm�Rdbshnm 4-3-

4-3-� VgXs�BXtrdr�sgd�BnppdkXshnmr�&Xmc�?msh,BnppdkXshnmr(�Adsvddm�Nardpudc�Fdnknfx�Xmc�FdnogxrhbXk�
Dmuhpnmldms:

Sgd�odbtkh_q�_mc�rnldshldr�hmbnmrhrsdms�bnqqdk_shnmr�adsvddm�nardqudc�fdnknfx�_mc�hmedqqdc�fdnogxrhb_k�dmuh,
qnmldms�_qd�bg_kkdmfhmf�sn�dwok_hm-

Sgd�rhlokdrs�gxonsgdrhr�hr�sg_s�aqhfgs�l_sdqh_k�qdoqdrdmsr�lnahkhydc�rtqe_bd�l_sdqh_k�sg_s�g_r�lnudc�cnvmrknod�
_mc� bnkkdbsdc� hm� fdnonsdmsh_k� knvr� &h-d-+� l_rr� v_rshmf:� Fqtmcx� ds  _k-+  1/1/:� Rodmbdq� ds  _k-+  1/1/:� Rsdqm�
ds _k-+ 1/08+ 1/10(-�Sghr�gxonsgdrhr�qd_chkx�dwok_hmr�sgd�nbbtqqdmbd�ne�aqhfgs�l_sdqh_k�vhsghm�fdnonsdmsh_k�knvr�
&d-f-+�K0+�K1+�_mc�K2�he� hs�qdoqdrdmsr�_m�tmqdrnkudc�ohs(+�l_sdqh_k�_khfmdc�vhsg�cnvmrknod�chqdbshnmr�&d-f-+�K6+�
_mc�sgd�lnqd�cheetrd�cdonrhsr�_qntmc�K1(+�_mc�onsdmsh_k�l_sdqh_k�nqsgnfnm_k�sn�cnvmrknod�chqdbshnmr¨he�sgdx�
qdoqdrdms�qdfhnmr�vgdqd�cnvmrknod,lnuhmf�l_sdqh_k�ohkdr�to+�_jhm�sn�_�cdaqhr,e_m�&K5(-�Vghkd�sghr�gxonsgdrhr�
l_x�dwok_hm� rdudq_k�nardqudc�ogdmnldm_+� hs�cndr�mns�dwok_hm� sgdl�_kk-�Enq�dw_lokd+�K8� hr�_�cVqi�o_sbg� sg_s�
l_x�ad�bnmrhrsdms�vhsg�_�cnvm,rknod�cdonrhs-�Hs�qdl_hmr�tmbkd_q�vgx�sgdrd�o_ssdqmr�_qd�mns�nardqudc�fkna_kkx-�
Odqg_or�cnvmrknod�lnudldms� hr� sqhffdqdc�ax� rsnbg_rshb�oqnbdrrdr� &d-f-+� rl_kk� hlo_bsr+ rdhrlhb� rg_jhmf(� sg_s�
cn�mns�tmhenqlkx�_eedbs�sgd�ancx-�@ksdqm_shudkx+�odqg_or�@qqnjnsgzr�rtqe_bd�oqnodqshdr�&d-f-+�qdfnkhsg�sghbjmdrr+�
bnlonrhshnm+�dsb-(�u_qx�_bqnrr�sgd�ancx-

Sgdql_k� oqnbdrrdr+� hmbktchmf� rtakhl_shnm+� l_x� _krn� ok_x� _� qnkd� hm� rg_ohmf� @qqnjnsgzr� fdnknfx� &Fqtmcx�
ds _k-+ 1/1/:�J_sy�%�V_mf+ 1/10:�Khrrd�ds _k-+ 1/10:�Rodmbdq�ds _k-+ 1/1/:�Rsdbjknee�ds _k-+ 1/10:�Rsdqm�ds _k-+ 1/08:�
Tltqg_m�ds _k-+ 1/11:�Yg_n�ds _k-+ 1/10(-�Rhmbd�sgdql_k�oqnbdrrdr�_krn�cdodmc�rdmrhshudkx�nm�rg_od�_mc�rohm+�
sgdqd�hr�rnld�_lahfthsx�adsvddm�vgdsgdq�fdnogxrhb_k�nq�sgdqlnogxrhb_k�oqnbdrrdr�bnmsqnk�@qqnjnsgzr�fdnknfx-�
Enq�dw_lokd+�@qqnjnsgzr�aqhfgs�mdbj�hr�mns�nmkx�_�fdnonsdmsh_k�knv+�ats�hs�hr�_krn�_�ok_bd�nm�@qqnjnsg�sg_s�rddr�
kdrr�rjx¨qdctbhmf�sgd�hmbhcdms�ektw�ne�rnk_q�ognsnmr�_mc�bnrlhb�q_xr�&ats�_krn�hmbqd_rhmf�sgd�ektw�ne�qd,q_ch_sdc�
ognsnmr�eqnl�sgd�rtqqntmchmf�sdqq_hm(+�vghbg�l_x�_eedbs�rtqe_bd�oqnbdrrdr�&Tltqg_m�ds _k-+ 1/11(-�Sgd�_khfm,
ldms�ne� rnld�ne�@qqnjnsgzr� ohsr� hm�ohs� bg_hmr� hr� qdlhmhrbdms� ne� ohs� bg_hmr� khjd� sgnrd� rddm�nm�Oktsnzr�Rotsmhj�
Ok_mhsh_+�vghbg�l_x�ad� enqldc�ax�rtakhl_shnm�nq� rtqe_bd�bnkk_ord� &Lnnqd�ds _k-+ 1/06(-�Rnld�ne� sgd�’bqdmt,
k_sdc•�sdwstqdr�nm�@qqnjnsgzr�rl_kk�knad�l_x�ad�hmchb_shud�ne�rb_qo�qdsqd_s�uh_�rtakhl_shnm�&Lnnqd�ds _k-+ 1/1/:�
Rodmbdq�ds _k-+ 1/1/(-�@s�oqdrdms+�sgd�qdk_shud�a_k_mbd�adsvddm�sgdrd�oqnbdrrdr�hr�tmbdqs_hm-�Khrrd�ds _k- &1/10(�
_mc�Rsdbjknee�ds _k- &1/10(�rtffdrs�sg_s�rtakhl_shnm v_r�lnrs�hlonqs_ms�hm�sgd�ehqrs�0/“0//�Lxq�ne�@qqnjnsgzr�
dwhrsdmbd+�udqx�d_qkx�hm�hsr�ghrsnqx-

Ehftpd�03-� Fdnogxrhb_k�dmuhqnmldms�ne�@qqnjnsg�sgqntfg�sgd�kdmr�ne�Mdv�Gnqhynmr-�Nqsgnfq_oghb�uhdvr�ne�@qqnjnsg�hm�sgd�r_ld�uhdvhmf�_mc�hkktlhm_shnm�fdnldsqx�
_r�sgd�ghfgdrs,qdrnktshnm�Mdv Gnqhynmr�hl_fd�ne�@qqnjnsg�&KNQQH�B@/5:�Ehftqd 0(-�Hm�sgd�@qqnjnsg�qdedqdmbd�eq_ld�&Rdbshnm 1(+�sghr�uhdvhmf�fdnldsqx�bnqqdronmcr�
sn�_�rta,ro_bdbq_es�k_shstcd�_mc�knmfhstcd�ne�40-/±R+�°065-6±D+�_mc�_�rtarnk_q�k_shstcd�_mc�knmfhstcd�ne�50-8±R+�014-1±D-�Hm�o_mdkr�&a�_mc�c“g(+�sgd�c_s_�rds�hr�cq_odc�
nudq�sgd�hl_fd�ne�@qqnjnsg-�&_(�Sgd�ghfgdrs�qdrnktshnm�Mdv�Gnqhynmr�uhdv�ne�@qqnjnsg�&B@/5�KNQQH+ oqnbdrrdc�ax�Snc�K_tdq(-�&a(�Fdnlnqognknfhb�l_o�ne�@qqnjnsg+�
_r�cdrbqhadc�hm�Rodmbdq�ds _k- &1/1/(-�Knb_shnmr�ne�hmsdqdrs�cdrbqhad�hm�sgd�sdws�_qd�hmchb_sdc�ax�k_adkr�K0“K00-�Bnknqr�_mc�rxlankr�enq�sgd�fdnknfhb�l_o�_qd�rgnvm�
nm�sgd�qhfgs-�&b(�Sgd�ldqfdc�rg_od�lncdk�ne�@qqnjnsg-�Vghkd�sgd�hkktlhm_shnm�fdnldsqx�hr�_bbtq_sd+�@qqnjnsgzr�qdekdbs_mbd�oqnodqshdr�&d-f-+�og_rd�etmbshnm(�_qd�mns�
hmsdmcdc�sn�ad�_bbtq_sd-�&c(�Fdnonsdmsh_k�dkdu_shnm�&_r�hm�Ehftqd 5(-�d+�rtqe_bd�rknodr�_mc�cnvmrknod�udbsnqr�&_r�hm�Ehftqd 7(-�&e(�Sns_k�_bbdkdq_shnmr�nm�sgd�rtqe_bd�&_r�hm�
Ehftqd 3(-�&f(�I_bnah�roddc�&_r�hm�Ehftqd 8(-�&g(�Lhmhltl�drb_od�roddc�&_r�hm�Ehftqd 00(-�Qdfhnmr�vhsg�mnm,ydqn�lhmhltl�drb_od�roddc�_qd�vhsghm�sgd�Qnbgd�knad�&_r�hm�
Ehftqd 0/(-
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Sgd�o_qsh_k�_mmtktr�ne�aqhfgs�l_sdqh_k�nm� sgd�’e_bd•�ne� sgd� k_qfd� knad+�J_z_m�&K5(+� hr�_�o_qshbtk_qkx� hmsqhfthmf�
b_rd� rstcx� enq�du_kt_shmf�cheedqdms�gxonsgdrdr-�Rodmbdq�ds _k-  &1/1/(� rodbtk_sdc� sg_s�J_z_m�l_x� qdoqdrdms� sgd�
’rtstqd•�ne�sgd�nqhfhm_k�athkchmf�aknbjr�ne�@qqnjnsg+�rtqehbh_k�l_rr�v_rshmf�cdonrhsr�&_r�gxonsgdrhydc�_anud(+�
nq�rsqtbstq_k�ed_stqdr-�Ntq�mdv�b_kbtk_shnmr�ne�@qqnjnsgzr�fdnogxrhb_k�dmuhqnmldms�oqnuhcd�bqhshb_k�mdv�bnmsdws�
enq� sghr� ed_stqd-�Ehqrs+� sgd�J_z_m�_mmtktr�o_qsh_kkx� dmbknrdr� sgd�fdnonsdmsh_k� knv�nm� sgd� e_bd�ne� sgd� k_qfd� knad�
&Ehftqd 03c(-�Rdbnmc+�sgd�J_z_m�_mmtktr�hr�k_qfdkx�nqsgnfnm_k�sn�sgd�cnvmrknod�chqdbshnm+�md_qkx�sq_bhmf�_m�dpth,
onsdmsh_k�rtqe_bd�&Ehftqd 03d(-�Sghqc+�sgd�J_z_m�_mmtktr�rg_qdr�rnld�rhlhk_qhshdr�sn�sgd�hmsdqrdbshnm�ne�sgd�Qnbgd�
knad�vhsg�sgd�rtqe_bd�ne�@qqnjnsg�enq�sgd�mnlhm_k�cdmrhsx�&Ehftqd 0/_(+�bnqqdronmchmf�sn�sgd�knb_shnm�vgdqd�sgd�
lhmhltl�drb_od�roddc�hr�/ l.r�&Ehftqdr 8�_mc 03g(-�Sgd�ehqrs� svn�nardqu_shnmr�_qd�bnmrhrsdms�vhsg�sgd�a_rhb�
cnvmrknod�l_rr,v_rshmf�gxonsgdrhr�cdrbqhadc�_anud9�aqhfgs�l_sdqh_k�rkhcdr�cnvmrknod�eqnl�sgd�chrs_k�dmcr�ne�
@qqnjnsg�&oqnctbhmf�cnvmrknod�ed_stqdr�khjd�K6(+�ats�sgdm�rsno�lnuhmf�cnvmrknod�_r�sgdx�qd_bg�sgd�fdnonsdmsh_k�
knv�_mc�sgd�rknod�cdbqd_rdr�adknv�rnld�sgqdrgnkc-�Cds_hkr�ne�sghr�cnvmrknod�lnshnm�_qd�chrbtrrdc�hm�lnqd�cds_hk�
hm� sgd�enkknvhmf�rdbshnm�&Rdbshnm 5(-�Sgd� sghqc�nardqu_shnm+�gnvdudq+�oqdrdmsr�_�mdv�svhrs�nm� sghr�gxonsgdrhr-�
Vgdm�sgd�Qnbgd�knad�hmsdqrdbsr�sgd�rtqe_bd�ne�sgd�ancx+�hs�b_m�qdrtks�hm�odbtkh_q�fdnknfx¨_r�adrs�cdlnmrsq_sdc�
ax�_rsdqnhc�&0/0844(�Admmt-�Admmt�hr�_�rl_kk�&/-41 jl�ch_ldsdq(+�q_ohckx�qns_shmf+�sno,rg_odc�_rsdqnhc�dwoknqdc�
ax�sgd�NRHPHR,PDw�lhrrhnm-�Admmtzr�Qnbgd�knad�hmsdqrdbsr�hsr�rtqe_bd9�hsr�dpt_snqh_k�qdfhnm�hr�dmbknrdc�vhsghm�sgd�
Qnbgd�knad+�vghkd�sgd�onk_q qdfhnmr�_qd�ntsrhcd�ne�sgd�Qnbgd�knad-�Sgd�dpt_snqh_k�qdfhnmr�ne�Admmt�g_ud�knvdq�
rknodr+�_mc�_qd�sgntfgs�sn�qdoqdrdms�qdfhnmr�vgdqd�cnvm,rknod�lnuhmf�l_sdqh_k�hr�sq_oodc+�tm_akd�sn�drb_od�sgd�
ancx�&Rbgddqdr�ds _k-+ 1/05+ 1/08(-�Odqg_or�rhlhk_q�adg_uhnq�nbbtqr�nm�@qqnjnsg“vgdqd�l_sdqh_k�eknvr�’cnvm•�
eqnl�sgd�chrs_k�dmcr�ne� sgd� k_qfd� knad�_mc� sgdm� hr� sq_oodc�vhsghm� sgd�Qnbgd� knad-�Mns�nmkx�cndr� sghr�l_sdqh_k�
cdonrhs�hm�sghr�qdfhnm+ ats�hs�adbnldr�cxm_lhb_kkx�sq_oodc+�tm_akd�sn�drb_od�@qqnjnsg-�A_qqhmf�nsgdq�oqnbdrrdr+�
l_sdqh_k�vntkc�m_stq_kkx�_bbtltk_sd�hm�sghr�qdfhnm+�rlnnsghmf�hs�nts�&_ksgntfg+�_r�mnsdc�hm�Rdbshnm 3-4+�sgd�rknodr�
hm�sghr�qdfhnm�_qd�mns�chrshmbs�eqnl�rknodr�dkrdvgdqd�nm�@qqnjnsg(-�Odqg_or�J_z_m�hr�_�ogxrhb_k�cdl_qb_shnm�ne�
sghr�antmc_qx+�_ksgntfg�hs�hr�tmbkd_q�vg_s�vntkc�bqd_sd�rtbg�_�rg_qo�antmc_qx-�Hm�_cchshnm�sn�bnmsqnkkhmf�lnshnm�
ne�l_sdqh_k�_bqnrr�sgd�rtqe_bd�ne�@qqnjnsg+�sgd�Qnbgd�knad�hr�_krn�bqhshb_k�enq�cdsdqlhmhmf�sgd�nqahs_k�cxm_lhbr�ne�
l_sdqh_k�_qntmc�@qqnjnsg-�Odqg_or�hlo_bsr�_mc�nsgdq�oqnbdrrdr�k_tmbg�@qqnjnsg�l_sdqh_k�nm�rtanqahs_k�sq_idbsn,
qhdr�sg_s�_qd�sgdm�enbtrdc�hm�bdqs_hm�qdfhnmr�qdk_sdc�sn�nardqudc�rtqe_bd�ed_stqdr-�Vghkd�hmsqhfthmf+�hs�hr�hlonqs_ms�
sn�mnsd�sg_s�sgd�Qnbgd�knad�nmkx�hmsdqrdbsr�sgd�rtqe_bd�ne�@qqnjnsg�enq�cdmrhshdr�kdrr�sg_m�22/ jf.l�2�&Ehftqd 0/(:�
_s�ghfgdq�cdmrhshdr+�@qqnjnsg�hr�etkkx�dmbknrdc�ax�sgd�Qnbgd�knad-�Lnqdnudq+�vghkd�J_z_m�hr�qdlhmhrbdms�ne�sgd�
hmsdqrdbshnm�ne�sgd�Qnbgd�knad+�hs�hr�mns�_�odqedbs�l_sbg-�@r�rgnvm�hm�Ehftqd 03g+�sgd�Qnbgd�knad�fdmdq_kkx�nmkx�
bnmenqlr�sn�o_qs�ne�sgd�J_z_m�_mmtktr-�Sn�bqd_sd�_�adssdq�l_sbg�vntkc�qdpthqd�cdbqd_rhmf�sgd�cdmrhsx�ne�@qqnjnsg�
dudm�etqsgdq-�Vghkd�sghr�onsdmsh_k�bnmmdbshnm�adsvddm�rtqe_bd�ed_stqdr�_mc�@qqnjnsgzr�Qnbgd�knad�_qd�hmsqhfthmf+�
hs�l_x�ad�rhlokx�bnhmbhcdmbd-

@qqnjnsgzr�g_s�&Rdbshnm 4-1(�g_r�_�rhlhk_q�qdk_shnmrgho�sn�sgd�Qnbgd�knad�_r�J_z_m+�ld_mhmf�sg_s�l_mx�ne�sgd�r_ld�
gxonsgdrdr�l_x�dwsdmc�sn�sghr�ed_stqd�_r�vdkk-�Gnvdudq+�sgd�’g_s•�g_r�_�cheedqdms�fdnknfhb�dwoqdrrhnm-�Hs�hr�tmbkd_q�
vgdsgdq�sgdrd�cheedqdms�dwoqdrrhnmr�_qd�sgd�qdrtks�ne�nardquhmf�rhlhk_q�ed_stqdr�_s�cheedqdms�uhdvhmf�fdnldsqhdr�
&sgd�g_s�hr�uhdvdc�_s�ghfgdq�og_rd�_mfkd�sg_m�J_z_m(+�nq�he�sgdrd�_qd�sqtkx�cheedqdms�ed_stqdr-

Hm�rtll_qx+�@qqnjnsgzr�rtqe_bd�l_qjhmfr�_qd�bnlokhb_sdc+�_mc�vghkd�l_mx�_qd�_rrnbh_sdc�vhsg� sgd�fdnogxrh,
b_k�dmuhqnmldms+� sgd�dw_bs� qdk_shnmrgho�_mc�fdnknfhb�ldbg_mhrlr�_s�ok_x�qdl_hm�dktrhud-� Hs� hr�btqhntr� sn�mnsd�
sg_s�@qqnjnsgzr�_kadcn�o_ssdqmr�_mc�fdnknfhb�tmhsr�_qd�lnqd�chrbqdsd�&h-d-+�onrrdrrhmf�rg_qodq�antmc_qhdr(�sg_m�
fdnogxrhb_k�pt_mshshdr�cdqhudc�eqnl�sgd ldqfdc�rg_od�lncdk+�khjd�fdnonsdmsh_k�nq�rknod-�Hs�hr�onrrhakd�sghr�bnlokdw�
bnqqdk_shnm�l_x�ad�_m�_qshe_bs�ne�sgd�ehmhsd�qdrnktshnm�ne�sgd�rg_od�lncdk+�_mc�sg_s�tmqdrnkudc�snonfq_ogx�l_x�
kd_c�sn�rg_qodq�antmc_qhdr-�Enq�dw_lokd+�@qqnjnsgzr�ohsr�_qd�mns�vdkk,qdrnkudc�hm�sgdrd�rg_od�lncdkr�&_ksgntfg�
sgdx�_qd�qdrnku_akd�hm�nsgdq�snonfq_ogx�_m_kxrdr:�Rbgdmj�ds _k-+ 1/10(+�_mc�sgdqd�l_x�ad�nsgdq�rta,jhknldsdq,rb_kd�
ed_stqdr�_eedbshmf�vg_s�vd�rdd-�Gnvdudq+�hs�hr�_krn�onrrhakd�sg_s�sgdqd�_qd�nsgdq�fdnknfhb�oqnbdrrdr�_qd�_s�ok_x-�
Lnrs�mns_akx+� sgdql_k�oqnbdrrdr¨hmbktchmf�sgd�rtakhl_shnm�rbtkoshmf�ne� sgd�rtqe_bd¨l_x�ok_x�_m�hlonqs_ms�
qnkd�hm�rg_ohmf�@qqnjnsg-�Hmsdqoqds_shnm�ne�sgdrd�ed_stqdr�nm�@qqnjnsg�_qd�bg_kkdmfhmf�rhmbd�hs�qdl_hmr�tmbkd_q�
vg_s�sgd�aqhfgs�l_sdqh_k�qdoqdrdmsr+�ad�hs�eqdrgkx�dwonrdc�_mc�tm,vd_sgdqdc�l_sdqh_k+�l_sdqh_k�vhsg�_�cheedqdms�
bnlonrhshnm+�nq�rnldsghmf�dkrd�dmshqdkx�&Fqtmcx�ds _k-+ 1/1/:�Rodmbdq�ds _k-+ 1/1/:�Rsdqm�ds _k-+ 1/10(-�Sghr�_m_k,
xrhr�hr�etqsgdq�bnlokhb_sdc+�_r�sgd�_u_hk_akd�bnknq�hl_fhmf�c_s_�hr�hmrteehbhdms�sn�bnmbktrhudkx�cdsdqlhmd�he�sgd�
aqhfgs�l_sdqh_k�hr�_rrnbh_sdc�vhsg�_�cheedqdms�bnlonrhshnm�&Fqtmcx�ds _k-+ 1/1/(-
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4-4-� VgXs�BXtrdr�?ppnjnsgzr�OphmbhoXk�?wdr�sn�Ad�?khfmdc:

Nmd�ne�sgd�lnrs�btqhntr�qdrtksr�eqnl�sgd�Mdv�Gnqhynmr�ekxax�ne�@qqnjnsg�v_r�sg_s�mns�nmkx�hr�@qqnjnsg�_�bnms_bs�
ahm_qx+�ats�sg_s�sgd�oqhmbho_k�_wdr�ne�hmdqsh_�ne�sgd�svn�knadr�&_mc�sgd�nudq_kk�ancx(�_qd�udqx�md_qkx�o_q_kkdk�sn�nmd�
_mnsgdq�&Rdbshnm 3-1:�Ehftqd 2:�LbJhmmnm�ds _k-+ 1/1/:�Rsdqm�ds _k-+ 1/08(-�Ntq�_m_kxrhr�ne�sgd�ldqfdc�rg_od�lncdk�
bnmehqlr oqduhntr _m_kxrdr enbtrhmf rnkdkx nm sgd fkna_k rg_od lncdk &LbJhmmnm ds _k-+ 1/1/(+ hmbktchmf sg_s sgd
oqna_ahkhsx�ne�rtbg�_khfmldms�eqnl�bg_mbd�hr�dwbdoshnm_kkx�knv�&/-/0 �bg_mbd:�Rdbshnm 3-1(-

Sgd�_khfmldms�ne�oqhmbho_k�_wdr� hr�_�m_stq_k�g_kkl_qj�ne� shc_k� knbjhmf+�_r� sghr�bnmehftq_shnm� qdctbdr� sgd� sns_k�
dmdqfx�hm�_m�nqahshmf�ahm_qx-�Sgd�fdmdq_k�gxonsgdrhr�hr�sg_s�@qqnjnsg�rs_qsdc�_r�_�rdo_q_sdc�ahm_qx+�vgdqd�sgd�svn�
bnlonmdmsr�adb_ld�shc_kkx�knbjdc+�_mc�sgdm�rknvkx�rohq_kdc�snfdsgdq�_mc�ldqfdc�&Fqhrghm�ds _k-+ 1/1/:�LbJhmmnm�
ds _k-+ 1/1/(-�@ksdqm_shudkx+�dudm�he�sgd�svn�bnlonmdmsr�vdqdmzs�shc_kkx�knbjdc�adenqd�ldqfdq+�sghr�_khfmdc�bnmehft,
q_shnm�hr�sgd�knvdrs�dmdqfx�bnmehftq_shnm�enq�svn�anchdr�he�sgdx�_qd�bknrd�rohmmhmf�_o_qs�&Ghq_a_x_rgh�ds _k-+ 1/1/(-�
Nmd�bntkc�hl_fhmd�sgd�svn�knadr�ldqfhmf�hm�rnld�nsgdq�bnmehftq_shnm�&r_x+�vhsg�sgd�rl_kk�knad�rhsshmf�’nm�sno•�ne�
sgd�k_qfd�knad(+�ats�sgdm�qdnqhdmshmf�sn�_citrs�sn�sgd�knvdrs�dmdqfx�bnmehftq_shnm-�Sgd�bnmehftq_shnm�ne�@qqnjnsgzr�
svn� knadr� &_mc� sgd� e_bs� sg_s� hs� hr� hm� sghr� knvdrs� dmdqfx�bnmehftq_shnm(�b_m�ad�trdc� sn�bnmrsq_hm� sgd�cdmrhsx�ne�
@qqnjnsg�&Rdbshnm 6:�Ghq_a_x_rgh�ds _k-+ 1/1/(-

4-5-� ?ppnjnsgzr�EkXssdmhmf

@mnsgdq�rsqhjhmf�ed_stqd�ne�@qqnjnsg�hr�sgd�nudq_kk�ek_ssdmhmf�ne�sgd�ancx�_mc�sgd�hmchuhct_k�knadr�&LbJhmmnm�
ds _k-+ 1/1/:�Rodmbdq�ds _k-+ 1/1/:�Rsdqm�ds _k-+ 1/08(-�Sghr�ek_ssdmhmf�b_m�ad�pt_mshehdc�ax�sgd�q_shn�adsvddm�sgd�
onk_q�_mc�dpt_snqh_k�q_chtr+�ϵ+�vghbg�b_m�ad�drshl_sdc�eqnl�sgd�chldmrhnmr�ne�sgd�antmchmf�anw�dmbknrhmf�d_bg�
knad�ne�@qqnjnsg9�ϵ ≈ Δy.Δw�&vgdqd�Δy�_mc�Δw�_qd�qdonqsdc�hm�S_akd 0(-�Enq�sgd�k_qfd�knad+�ϵ�∼�0.1:�enq�sgd�rl_kk�
knad+�ϵ�∼�1.2�&LbJhmmnm�ds _k-+ 1/1/(-

Sgd�rlnnsg+�ek_ssdmdc+�kdmshbtk_q�rg_od�ne�@qqnjnsgzr�svn�knadr�g_r�kdc�sn�rodbtk_shnm�sg_s�@qqnjnsgzr�rg_od�l_x�
qdoqdrdms� rnld�dpthkhaqhtl�ehftqd� &h-d-+� sgd�rg_od�_�rsqdmfsgkdrr+� ekthc�ancx�qdronmchmf�rnkdkx� sn�rdke,fq_uhsx+�
qns_shnm+�_mc� shcdr�vntkc� s_jd(-�Dpthkhaqhtl�ehftqdr�g_ud�_� qhbg�ghrsnqx�ne� rstcx� &d-f-+�Bg_mcq_rdjg_q+ 0858(+�
_mc�sgdqd�g_r�addm�rtars_msh_k�vnqj�hm�qdbdms�cdb_cdr�sn�dwsdmc�sghr�vnqj�vhsg�_cchshnm_k�ogxrhbr�&d-f-+� hmsdq,
m_k�rsqdmfsg(+�_mc�_ookx�hs�sn�rl_kk�Rnk_q�Rxrsdl�anchdr+�hmbktchmf�_rsdqnhcr+�bnldsr+�_mc�rl_kk�r_sdkkhsdr�&d-f-+�
Cdrb_lor+ 1//7+ 1/0/+ 1/04:�Fm_s�%�R_qh+ 1/0/:�Gnkr_ookd+ 1//0+ 1//3:�Lhmsnm+ 1//7:�Rg_ql_+ 1/04+ 1/05(-�He�
sgd�rg_od�ne�@qqnjnsg�&nq�hsr�knadr(�vdqd�bnmrhrsdms�vhsg�_m�dpthkhaqhtl�ehftqd+�hs�l_x�rtffdrs�sg_s�sghr�tmtrt_k�
rg_od�hr�sgd�qdrtks�ne�hsr�enql_shnm¨o_qshbtk_qkx�hsr�atkj�oqnodqshdr+�rohm+�_mc�onsdmsh_k�dunktshnm�_r�_�rdo_q_sdc�
ahm_qx�sg_s�tkshl_sdkx�ldqfdc-�LbJhmmnm�ds _k- &1/1/(�mnsd�sg_s�sg_s�sgd�nudq_kk�rg_od�ne�@qqnjnsg�hr�mns�bnmrhrs,
dms�vhsg�_m�dpthkhaqhtl�ehftqd�&o_qshbtk_qkx�Qnbgd�dkkhornhcr(+�ats�sgd�hmchuhct_k�knadr�bntkc�ad�bnmrhrsdms�vhsg�
rsqdmfsgkdrr�nak_sd�anchdr�&L_bk_tqhm�rogdqnhcr(+�he�sgdhq�rg_od�qdbnqcr�_�rkhfgs�e_rsdq�rohm�odqhncr�adsvddm�01�
_mc�03 gq-�Vghkd�@qqnjnsgzr�rg_od�hr�qdlhmhrbdms�ne�_m�dpthkhaqhtl�ehftqd+�hs�hr�hlonqs_ms�sn�mnsd�sg_s�hsr�rtqe_bd�
cndr�mns�bnmenql�sn�_m�dpthonsdmsh_k�&LbJhmmnm�ds _k-+ 1/1/(-�Sghr�hr�vdkk,cdlnmrsq_sdc�hm�Ehftqd 0/+�vgdqd�
dpthonsdmsh_k�bnmsntqr�&hmbktchmf�sgd�Qnbgd�knad(�b_m�ad�rddm�sn�hmsdqrdbs�sgd�ancx-

@m�_ksdqm_shud�gxonsgdrhr�enq�sgd�nqhfhm�ne�@qqnjnsgzr�rg_od�hr�sg_s�hs�nqhfhm_sdc�eqnl�rtakhl_shud�rbtkoshmf�ne�sgd�
ancx�&Yg_n�ds _k-+ 1/10(-�Yg_n�ds _k- &1/10(�lncdkdc�sgd�knrr�ne�unk_shkd�hbdr�&d-f-+�BG3(�eqnl�@qqnjnsg+�_rrtlhmf�
sg_s�@qqnjnsg�enqldc�hmhsh_kkx�_r�_�bnms_bs�ahm_qx�vhsg�lnqd�rogdqhb_k�bnlonmdmsr+�_mc�sg_s� hs�l_hms_hmdc�hsr�
nqahs_k�_mc�rohm�rs_sd�nudq�Rnk_q�Rxrsdl�ghrsnqx-�Sgdx�entmc�sg_s�dqnrhnm�eqnl�rtakhl_shnm�b_m�m_stq_kkx�xhdkc�
ek_ssdmdc+�@qqnjnsg,khjd�naidbsr¨_r�knmf�_r�sgd�ancxzr�nakhpthsx�qdl_hmr�md_q�∼8/±-�Sgd�deehb_bx�ne�sghr�oqnbdrr�
cdodmcr�nm�sgd�rs_ahkhsx�ne�@qqnjnsgzr�rohm�_mc�nqahs�bnmehftq_shnm+�_mc�sgd�bnlonrhshnm�ne�@qqnjnsg+�hmbktchmf�
sgd�_atmc_mbd+�oqnodqshdr+�_mc�bnmchshnm�ne�ctrs�_mc�hbd-

Nmd�_ooqn_bg�enq�dwoknqhmf�sgd�dmhfl_shb�nqhfhm�ne�@qqnjnsgzr�ek_smdrr�hr�sn�cdsdqlhmd�he�sghr�ek_ssdmhmf�hr�bg_q_b,
sdqhrshb�ne�nsgdq�rl_kk�JANr-�@r�Mdv�Gnqhynmr�kd_udr�sgd�Rnk_q�Rxrsdl+�hs�hr�nardquhmf�_mc�bg_q_bsdqhyhmf�_�u_qhdsx�
ne�nsgdq�JANr-�Sgtr�e_q+�sgdrd�nardqu_shnmr�g_ud�qdud_kdc�oqduhntrkx�tmrddm�bknrd�ahm_qhdr�&Vd_udq�ds _k-+ 1/11(+�
bg_q_bsdqhydc� sgdhq�nqahsr� &Onqsdq+�Rodmbdq+�ds _k-+ 1/11(+�ognsnldsqhb�oqnodqshdr�&Udqahrbdq�ds _k-+ 1/11(+�rohmr�
_mc�rg_odr�&Onqsdq+�Udqahrbdq+�ds _k-+ 1/11(-�Sgdrd�mdv�nardqu_shnmr+�bntokdc�vhsg�lncdkr+�l_x�rgdc�khfgs�nm�sgd�
nqhfhm ne�@qqnjnsgzr�ek_smdrr-
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5-� Rkhchmf�nm�?ppnjnsg
Sgd�b_kbtk_shnmr�cdrbqhadc�_anud�nmkx� qdoqdrdms�_� rs_shb�’rm_orgns•�ne� sgd� enqbdr�_mc�_bbdkdq_shnmr�_bshmf�nm�
sgd�rtqe_bd�ne�@qqnjnsg-�O_qshbkd�lnshnm�nm� sgd�rtqe_bd�ne�rl_kk+� hqqdftk_q�anchdr� hr�mnsnqhntrkx�bnlokdw�_mc�
mnm,hmsthshud-� Sn� dwoknqd� sghr� adg_uhnq+� vd� cdudknodc� _� rhlokd�lncdk� enq� o_qshbkd�lnshnm� nm� sgd� rtqe_bd� ne�
@qqnjnsg-�Tshkhyhmf�_�rhlokd�Dtkdqh_m�hmsdfq_shnm�rbgdld+�sgd�dpt_shnmr�ne�lnshnm�enq�_�o_qshbkd�rkhchmf�_bqnrr�sgd�
rtqe_bd�ne�@qqnjnsg�_qd9

� &06(

vgdqd�/�_mc�0�hmchb_sd�_m�rtardptdms�shld,rsdor�rdo_q_sdc�ax�shld�cs+� �hr�sgd�knb_shnm�ne�sgd�sdrs�o_qshbkd+� �hr�
udknbhsx�ne�sgd�o_qshbkd�&dpthu_kdms�sn� �hm�Dpt_shnm 6�_mc�dkrdvgdqd(+�_mc� �hr�sgd�_bbdkdq_shnm�_bshmf�nm�sgd�
o_qshbkd�hm�sgd�ok_md�ne�sgd�rtqe_bd9

� &07(

vgdqd� �hr�sgd�sns_k�_bbdkdq_shnm�_bshmf�nm�sgd�rkhchmf�o_qshbkd�_mc� �hr�sgd�knb_k�rtqe_bd�mnql_k-�Sgd�sns_k�
_bbdkdq_shnm�_bshmf�nm� sgd�rkhchmf�o_qshbkd+� �+� hr�rhlhk_q� sn� sgd� sns_k�_bbdkdq_shnm�oqduhntrkx�vqhssdm�_r� �
&Dpt_shnm 6(+�_ksgntfg�hs�hr�lnchehdc�vhsg�_m�_cchshnm_k�eqhbshnm_k�cq_f�sdql�_ooqnoqh_sd�enq�rkhchmf�_bqnrr�sgd�
rtqe_bd9

� &08(

Sgd�ehud�sdqlr�hm�k_qfd�o_qdmsgdrdr�bnqqdronmc�sn�sgd�fq_uhs_shnm_k�_bbdkdq_shnm+�bdmsqhetf_k�_bbdkdq_shnm+�Bnqhnkhr�
_bbdkdq_shnm+�_bbdkdq_shnm�ctd�sn�bg_mfdr�hm�sgd�@qqnjnsgzr�qns_shnm�q_sd+�_mc�_bbdkdq_shnm�ctd�sn�eqhbshnm_k�rkhchmf-�
Gdqd+�vd�mdfkdbs�_mx�bg_mfdr�ne�@qqnjnsgzr�qns_shnm�vhsg�shld�&h-d-+� �(+�rn�vd�rds�sgd�entqsg�sdql�sn�ydqn-�Sgd�
eqhbshnm_k�cq_f�sdql+� �+�hr�cdehmdc�_r9

� &1/(

vgdqd� �hr�sgd�bnlonmdms�ne�sgd�sns_k�_bbdkdq_shnm�mnql_k�sn�sgd�rtqe_bd�&h-d-+�sgd�vdhfgs9� �(+�
_mc�μ�hr�sgd�bndeehbhdms�ne�jhmdshb�eqhbshnm-�Hm�sghr�enqltk_shnm+�vd�_rrtld�sg_s�o_qshbkd�lnshnm�hr�bnmehmdc�sn�sgd�
rtqe_bd�ne�sgd�@qqnjnsg�rg_od�lncdk+�_mc�mdudq�kd_ud�sgd�rtqe_bd¨oqdbktchmf�gnoohmf�lnshnm-�Udknbhshdr�_qd�
bnmrdqudc�_r�o_qshbkdr�lnud�adsvddm�e_bdsr�ne�sgd�rg_od�lncdk-�Vhsg�sgd�hmbktrhnm�ne�lncdrs�_lntmsr�ne�eqhbshnm�
&μ < /-0(+�o_qshbkdr�mdudq�qd_bg�drb_od�udknbhshdr-

Sghr�lncdk�g_r�_�mtladq�ne�rhlokhexhmf�_rrtloshnmr�sg_s�bntkc�ad�cda_sdc+�hmbktchmf�sgd�trd�ne�_m�Dtkdqh_m�hmsd,
fq_shnm�rbgdld+�sgd�k_bj�ne�gnoohmf�nq�qnkkhmf�lnshnm+�_rrtloshnmr�_ants�rtqe_bd�eqhbshnm�_mc�knmf,q_mfd�sq_mr,
onqs�ne�l_sdqh_k+�_mc�sgd�a_rhb�_rrtloshnm�sg_s�l_rr�v_rshmf�b_m�ad�sqd_sdc�ax�knnjhmf�_s�sgd�lnshnm�ne�hmchuhct_k�
o_qshbkdr�_bqnrr�_�qhfhc�rtqe_bd-�Mnmdsgdkdrr+�sghr�_ooqn_bg�cndr�oqnuhcd�_�trdetk+�dwoknq_snqx�ehqrs�knnj�_s�lnshnm�
_bqnrr�sgd�rtqe_bd�ne�@qqnjnsg�sg_s�b_m�ad�k_sdq�hmudrshf_sdc�trhmf�lnqd�qnatrs�ldsgncnknfhdr-

Ehftqd 04�rgnvr�svn�dw_lokd�ntsotsr�eqnl�sghr�rhlokd�lncdk�enq�rkhchmf�lnshnm�_bqnrr�sgd�rtqe_bd�ne�@qqnjnsg-�
@s� ehqrs�fk_mbd+� sgdrd�lncdkr� qdhmenqbd� sgd�jmnvkdcfd�f_hmdc� eqnl� knnjhmf�_s� sgd� rtqe_bd� rknodr�ne @qqnjnsg�
&Ehftqdr 7� _mc 03d(9�l_sdqh_k� hr� dwodbsdc� sn�lnud� eqnl� sgd� fdnonsdmsh_k� ghfgr� &knv� k_shstcdr(� sn� sgd� fdnon,
sdmsh_k�knvr�&ghfg,k_shstcdr+�hmbktchmf�sgd�e_bd�ne�sgd�k_qfd�knad+�sgd�mdbj+�Rjx+�_mc�md_q�sgd�’g_s•�nm�sgd�rl_kk�
knad(-�Gnvdudq+�sgdrd�lnqd�cds_hkdc�lncdkr�_krn�qdud_k�hmsdqdrshmf�ogdmnldm_�mns�b_ostqdc�hm�sgd�rs_shb�rknod�
b_kbtk_shnm-�Ehqrs+�Ehftqdr 04_�_mc 04a�qdud_k�sg_s�sgd�Bnqhnkhr�enqbd�l_x�ad�hlonqs_ms�enq�tmcdqrs_mchmf�o_qsh,
bkd�lnshnm�nm�@qqnjnsg-�Vgdm�mdfkdbshmf�sgd�Bnqhnkhr�enqbd�&Ehftqdr 04_�_mc 04c(+�l_sdqh_k�rkhcdr�rsq_hfgs�sn�
sgd�fdnonsdmsh_k� knvr+� hmbktchmf� sgd� bdmsq_k� ’e_bd•�ne� sgd� k_qfd� knad-�Vgdm�_bbntmshmf� enq� sgd�Bnqhnkhr� enqbd�
&Ehftqdr 04a�_mc 04d(+�l_sdqh_k�b_m�ad�cdekdbsdc�d_rsv_qc�&bknbjvhrd�hm�sgd�uhdv�ne�Ehftqd 04a(¨itrs�khjd�sgd�
vhmcr�ne�_�bxbknmd�nm�D_qsg�&hs�hr�sdloshmf�sn�b_kk�sghr�ogdmnldmnm�_�’qdfnkhsg�bxbknmd-•(-�@�rhlhk_q�deedbs�g_r�
addm�oqnonrdc�sn�dwok_hm�rnld�ed_stqdr�&3(�Udrs_-�Nssn�ds _k- &1/05(�oqnonrdc�sg_s�btqudc�q_ch_k�qhcfdr�vhsghm�
sgd�rntsg�onk_q�Qgd_rhkuh_�hlo_bs�rsqtbstqd�enqldc�ax�Bnqhnkhr�enqbd�_bshmf�nm�l_rr�v_rshmf�ctqhmf�sgd�hmhsh_k�
Qgd_rhkuh_�bq_sdq�bnkk_ord-�Enq�sghr�oqnbdrr�sn�vnqj�nm�@qqnjnsg+�sgd�l_sdqh_k�lnuhmf�cnvmrknod�vntkc�mddc�sn�
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sq_udk�k_qfd�chrs_mbdr�_s�lncdq_sd�roddcr¨rtbg�sg_s�sgd�Bnqhnkhr�_bbdkdq_shnmr�&vghbg�hr�oqnonqshnm_k�sn�udknbhsx+�
�+�hm�Dpt_shnmr 6�_mc 08(�_qd�bnlo_q_akd�sn�nsgdq�_bbdkdq_shnmr-�Vghkd�hmsqhfthmf+�hs�hr�mns�nauhntr�&_mc�odqg_or�
tmkhjdkx(�sg_s�sghr�vntkc�nbbtq�nm�@qqnjnsg-

Dudm� sgntfg� sghr� oqnbdrr� hr� rodbtk_shud+� cdekdbshnm� ne� cnvmrknod�l_sdqh_k� ax� sgd�Bnqhnkhr� enqbd� oqnuhcdr� _m�
hmsqhfthmf� dwok_m_shnm� sn� rnld�ne�@qqnjnsgzr� rtqe_bd� ed_stqdr¨o_qshbtk_qkx� sgd� _mnl_kntr� o_qsh_k� _mmtktr� ne�
aqhfgs�l_sdqh_k+�J_z_m+�nm�sgd�e_bd�ne�sgd�k_qfd�knad�&K5�hm�Ehftqd 03+�cdrbqhadc�hm�Rdbshnm 4(-�He�l_sdqh_k�lnudc�
cnvmrknod� snv_qc� sgd�bdmsq_k�’e_bd•�ne� sgd� k_qfd� knad�vhsg� rteehbhdms� roddc+� sgd�Bnqhnkhr� enqbd�vntkc�cdekdbs�
sgd�l_sdqh_k+�bnmbdhu_akx�bnmehmhmf�l_rr,v_rshmf�hm�_m�_mmtktr-�Enq�sghr�oqnbdrr�sn�nbbtq+�l_sdqh_k�vntkc�mddc�
sn�lnud�_s�qdk_shudkx�ghfg�udknbhshdr�&bnlo_q_akd�sn+�ats�mns�_anud+�sgd�I_bnah�roddc(�nudq�knmf�chrs_mbd-�Rtbg�
roddcr�vntkc�nmkx�ad�ed_rhakd he�sgdqd�v_r�udqx�knv�eqhbshnm�adsvddm�sgd�rkhchmf�l_sdqh_k�_mc�sgd�rtqe_bd-�Vd�
odqenqldc�pt_khs_shud�sdrsr�_mc�entmc�sg_s�rtbg�knmf,q_mfd+�cdekdbsdc�lnshnm�vntkc�nmkx�nbbtq�enq�udqx�knv�bnde,
ehbhdmsr�ne�eqhbshnm�&μ ≲ /-1(-�Vghkd�_�knv�bndeehbhdms�ne�eqhbshnm�hr�bnmbdhu_akd�&d-f-+�Odqhmnssn�ds _k-+ 1/04(+�sgd�
ok_trhahkhsx�cdodmcr�rdmrhshudkx�nm�l_sdqh_k�oqnodqshdr¨vghbg�_qd�fdmdq_kkx�tmbdqs_hm�enq�@qqnjnsg-�Sghr�sxod�ne�
adg_uhnq�l_x�ad�hlonqs_ms�enq�tmcdqrs_mchmf�l_rr�v_rshmf�nm�nsgdq�rl_kk�anchdr�vgdqd�sq_udk�chrs_mbdr�_qd�k_qfd�
bnlo_qdc�sn�sgd�rhyd�ne�sgd�ancx+�_mc�sgd�Bnqhnkhr�_mc�fq_uhs_shnm_k�enqbdr�b_m�ad�bnlo_q_akd-�@�lnqd�sgnqntfg�
hmudrshf_shnm�ne�sghr�adg_uhnq�hr�kdes�sn�etstqd�vnqj-

Ehftpd�04-� Rkhchmf�lnshnm�_bqnrr�sgd�rtqe_bd�ne�&375847(�@qqnjnsg-�&_(�Nqsgnfq_oghb�uhdv�ne�sgd�udmsq_k�&Mdv�Gnqhynmr�
dmbntmsdq(�rhcd�ne�@qqnjnsg+�rgnvhmf�sgd�sq_idbsnqhdr�ne�o_qshbkdr�lnuhmf�_bqnrr�sgd�rtqe_bd�ne�@qqnjnsg-�O_qshbkdr�hmhsh_kkx�
rs_qs�_s�qdrs+�_mc�lnud�hm�qdronmrd�sn�sgd�fq_uhs_shnm_k+�bdmsqhetf_k+�_mc�eqhbshnm_k�enqbdr�&μ < /-0(-�Sghr�b_kbtk_shnm�nlhsr�
sgd�Bnqhnkhr�enqbd-�Hmhsh_k�rs_qshmf�onrhshnmr�_qd�tmhenqlkx�ro_bdc�nm�_m�1//,l�w“x�fqhc�_bqnrr�sgd�rtqe_bd�ne�@qqnjnsg-
Sq_idbsnqhdr�_qd�bnknqdc�ax�sgd�mnql_khydc�chrs_mbd�eqnl�sgd�rs_qshmf�onhms�&aktd�hmchb_sdr�hmhsh_k�knb_shnm�_mc�xdkknv�hmchb_sdr�
ehm_k�knb_shnm(-�A_bjfqntmc�fqhc�_mc�nsgdq�rxlankr�_qd�cdrbqhadc�hm�Ehftqd 1-�O_mkd�&a(�r_ld�_r�o_mdk�&_(+�ats�hmbktchmf�sgd�
Bnqhnkhr�enqbd-�O_mdkr�&b“d(�rgnvr�sgd�ghfgdrs�qdrnktshnm�hl_fd�ne�@qqnjnsg�&B@/5�KNQQH(+�_mc�sgd�qdrtksr�eqnl�o_mdkr�&_(�sn�
&a(�hm�sgd�r_ld�uhdvhmf�fdnldsqx-
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Cdrohsd�sgd�onsdmsh_k�bnlokdwhsx�_mc�_rrtloshnmr�ne�sghr lncdk+�sghr�_m_kxrhr�cdlnmrsq_sdr�sg_s�rs_shb�pt_mshshdr+�
khjd�rknod+�cn�mns�bnlokdsdkx�b_ostqd�sgd�etkk�q_mfd�ne�qdfnkhsg�oqnbdrrdr�nm�rl_kk�anchdr-�Bnlokdw�cnvmrknod�
lnudldms�b_m�bg_mfd�vgdqd�l_sdqh_k�hr�cdonrhsdc�&_mc�gnv�ltbg�l_sdqh_k�hr�cdonrhsdc�sgdqd(-�@�rhlokd�b_kbtk_,
shnm�ne�l_rr�ektw�&chrbg_qfd(�a_rdc�nm�ghkk�rknodr�_knmd�vntkc�mns�b_ostqd�sghr�adg_uhnq-

6-� ?ppnjnsgzr�Cdmrhsx
6-0-� Hmedpphmf�?ppnjnsgzr�Cdmrhsx

@kk�ne�ntq�hmedqdmbdr�_ants�@qqnjnsgzr�fdnogxrhb_k�dmuhqnmldms�&Rdbshnmr 3(�cdodmc�bqhshb_kkx�nm�sgd�_rrtldc�
cdmrhsx�ne�@qqnjnsg-�@r�chrbtrrdc�hm�Rdbshnmr 1-5+�Mdv�Gnqhynmr�chc�mns�chqdbskx�ld_rtqd�sgd�l_rr�nq�cdmrhsx�
ne @qqnjnsg- Hm sghr rdbshnm+ vd dw_lhmd sgd cheedqdms bnmrsq_hmsr nm @qqnjnsgzr cdmrhsx+ _mc vgx vd e_unq ntq
mnlhm_k�cdmrhsx�ne�ρ < 124 jf.l�2-

6-0-0-� Cdmrhsx�BnmrspXhmsr�Epnl�?rrtloshnmr�ne�?ppnjnsgzr�Rspdmfsg

Rhmbd� sgd�Mdv�Gnqhynmr� ekxax+� sgdqd� g_ud� addm�ltkshokd� _ssdlosr� sn� trd� cheedqdms� _rrtloshnmr� ne�@qqnjnsgzr�
ldbg_mhb_k� rsqdmfsg� sn� bnmrsq_hm� hsr� cdmrhsx-� Sgdrd� _ooqn_bgdr� fdmdq_kkx� qdkx� nm� sgd� _rrtloshnm� sg_s� l_sd,
qh_k rsqdmfsgr ne bnldsr _qd _m _ooqnoqh_sd _m_knf sn @qqnjnsg- Rsdqm ds _k- &1/08(+ Rodmbdq ds _k- &1/1/(+ _mc
LbJhmmnm�ds _k- &1/1/(�ok_bdc�_�knvdq,antmc�nm�@qqnjnsgzr�cdmrhsx�ne�ρ ≳14/ jf.l�2�ax�_rrtlhmf�sg_s�sgd�mdbj�
hr�tmcdq�bnloqdrrhnm�_mc�mns�sdmrhnm-�&Sgd�_qftldms�hr�dpthu_kdms�sn�r_xhmf�sg_s�sgd�svn�knadr�_qd�nmkx�aVqdkx�
antmc+ vhsg _ qns_shnm_k udknbhsx itrs adknv sgd ltst_k nqahs_k udknbhsx he sgdx svn knadr vdqd a_qdkx rdo_q_sdc
_mc�nqahshmf�_�bnllnm�bdmsdq�ne�l_rr-(�Knvdq�cdmrhshdr�bntkc�ad�_kknvdc�he�sgd�mdbj�g_r�rnld�sdmrhkd�rsqdmfsg:�
gnvdudq+�sdmrhkd�rsqdmfsgr�enq�bnldsr�_qd�fdmdq_kkx�udqx�knv+�_mc�cn�mns�fqd_skx�hmbqd_rd�sgd�ok_trhakd�cdmrhsx�
q_mfd-�LbJhmmnm�ds _k- &1/1/(�_cchshnm_kkx�ok_bdc�_m�toodq,antmc�enq�sgd�cdmrhsx�a_rdc�nm�sgd�rsqtbstq_k�hmsdf,
qhsx�ne�@qqnjnsgzr�mdbj-�@rrtlhmf�sgd�sxohb_k�hmedqqdc�rsqdmfsgr�ne�bnldsr+�@qqnjnsgzr�cdmrhsx�vntkc�mddc�sn�ad�
ρ�≲4// jf.l�2�sn�oqdudms�e_tkshmf�_mc�bnkk_ord�ne�sgd�mdbj-�Enq�dudm�sgd�k_qfdrs�hmedqqdc�bnlds_qx�rsqdmfsgr+�sghr�
cdmrhsx�khlhs�hmbqd_rdr�sn�ρ�≲0+14/ jf.l�2-�Vghkd�sgdrd�bnmrsq_hmsr�_qd�hlonqs_ms+�hs�hr�hlonqs_ms�sn�mnsd�sg_s�sgd�
ldbg_mhb_k�oqnodqshdr�ne�bnldsr�_qd�onnqkx�bnmrsq_hmdc+�_mc�hs�hr�tmbkd_q�gnv�_m_knfntr�@qqnjnsg�hr�sn�sgd�bnldsr�
rstchdc hm cds_hk hm sgd hmmdq rnk_q rxrsdl+ vghbg _qd oqdrtl_akx ghfgkx oqnbdrrdc-

6-0-1-� Cdmrhsx�BnmrspXhmsr�Epnl�sgd�BnmehftpXshnm�ne�?ppnjnsgzr�Knadr

Ghq_a_x_rgh�ds _k-  &1/1/(�ok_bdc�_m�_cchshnm_k�bnmrsq_hms�nm� sgd�cdmrhsx�ne�@qqnjnsg�ax� hmudrshf_shmf�gnv�sgd�
enql_shnm� ne� sgd� Rjx� hlo_bs� bq_sdq� vntkc� _eedbs� @qqnjnsgzr� rsqtbstqd-� @f_hm� _rrtlhmf� bnlds_qx� rsqdmfsgr+�
Ghq_a_x_rgh�ds _k-  &1/1/(�bnmbktcdc� sg_s� sgd�Rjx� hlo_bs�vntkc� khjdkx�aqd_j�@qqnjnsgzr�mdbj+� qdrtkshmf� hm� sgd�
qdbnmehftq_shnm�ne�@qqnjnsg-�A_rdc�nm�sgd�bnmehftq_shnm�ne�sgd�svn�knadr�ne�@qqnjnsg+�_mc�@qqnjnsgzr�oqdrdms�
qns_shnm� q_sd+� sgdx� entmc� sg_s�@qqnjnsgzr� cdmrhsx�ltrs� ad� adsvddm�adsvddm�2//�≲�ρ  ≲ 4// jf.l�2-�@s� ghfgdq�
cdmrhshdr�&nq�rknvdq�qns_shnm�q_sdr(+�@qqnjnsg�vntkc�g_ud�qdbnmehftqdc�sn�ok_bd�sgd�rl_kk�knad�nm�sgd�rgnqs�_whr�ne�
sgd�k_qfd�knad+�q_sgdq�sg_m�knmf�_whr�_r�nardqudc�snc_x�&Ehftqd 2(-�Vghkd�sghr�cdmrhsx�bnmrsq_hms�hr�lnshu_sdc�ax�
bnmrhcdq_shnmr�ne�sgd�rsqdmfsg�ne�@qqnjnsgzr�mdbj�&khjd�sgnrd�hm�LbJhmmnm�ds _k-+ 1/1/:�Rodmbdq�ds _k-+ 1/1/:�Rsdqm�
ds _k-+ 1/08(+�hs�hr�hlonqs_ms�sn�mnsd�sg_s�Ghq_a_x_rgh�ds _k-'r�tkshl_sd�cdmrhsx�bnmrsq_hms�hr�hmcdodmcdms�eqnl�sgd�
rsqdmfsg�drshl_sdr:�hmrsd_c�qdkxhmf�rnkdkx�nm�sgd�bnmehftq_shnm�ne�@qqnjnsgzr�svn�knadr�_mc�_qftldmsr�a_rdc�nm�
bnmrdqu_shnm�ne�_mftk_q�lnldmstl�_mc�lhmhlhy_shnm�ne�qns_shnm_k�jhmdshb�dmdqfx-

6-0-2-� Cdmrhsx�BnmrspXhmsr�Epnl�sgd�Chrsphatshnm�ne�?ppnjnsgzr�Rknodr

Sgd�ehm_k�ldsgnc�enq�bnmrsq_hmhmf�@qqnjnsgzr�cdmrhsx�bnldr�eqnl�_m_kxrhr�ne�hsr�fdnonsdmsh_k�_mc�rknodr-�Nm�rnld�
rl_kk�anchdr+�hs�hr�qd_rnm_akd�sn�_rrtld�sg_s�bdqs_hm�fdnknfhb�ed_stqdr�bnmenql�sn�dpthonsdmsh_kr+ _mc�trd�sg_s�jmnvkdcfd�
sn�hmedq�sgd�cdmrhsx�ne�sgd�ancx-�Enq�dw_lokd+�sgd�cdmrhsx�ne�bnlds�0/2O.G_qskdx�v_r�drshl_sdc�ax�_rrtlhmf�sg_s�sgd�
rlnnsg�’v_rsd•�adsvddm�hsr�svn�knadr�bnmenqldc�sn�_m�dpthonsdmsh_k�rtqe_bd�&@'Gd_qm�ds _k-+ 1/00(-�Rhlhk_q�ldsgncr�
g_ud�addm�trdc�sn�hmedq�sgd�cheedqdms�cdmrhshdr�ne�sgd�svn�knadr�ne�_rsdqnhc�&14032(�Hsnj_v_�eqnl�_m_kxrhr�ne�hsr�rlnnsg�
sdqq_hmr�&J_m_l_qt�ds _k-+ 1/08(-�Gnvdudq+�sgdqd�_qd�mn�ed_stqdr�nq�qdfhnmr�nm�@qqnjnsg�sg_s�tm_lahftntrkx�sq_bd�
dpthonsdmsh_k�rtqe_bdr-�Mnmdsgdkdrr+�dudm�hm�sgd�_ardmbd�ne�bkd_q�rknod�hmchb_snqr+�sgd�chrsqhatshnm�ne�lncdkdc�rtqe_bd�
rknodr�_bqnrr�sgd�dmshqd�ancx�b_m�oqnuhcd�trdetk�bnmrsq_hmsr�nm�@qqnjnsgzr�cdmrhsx-�Qhbg_qcrnm�_mc�Anvkhmf &1/03(�_mc�
Qhbg_qcrnm�ds _k- &1/08(�g_ud�rgnvm�sg_s�sgd�rg_odr�ne�l_mx�_rsdqnhcr�_mc�bnlds_qx�mtbkdh�bnmenql�sn�bnmehftq_shnmr�
ne�l_whltl�snonfq_oghb�rs_ahkhsx�_mc�lhmhltl�hmsdqm_k�rsqdrr-�Hs�hr�gxonsgdrhydc�sg_s�sgdrd�bnmehftq_shnmr�qdrtks�
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eqnl�_�rdke,bnqqdbshmf�eddca_bj�vgdqd�cnvmrknod�lnudldms�ne�qdfnkhsg�&sqhffdqdc�ax�hlo_bsr+�ntsf_rrhmf+�_mc�nsgdq�
oqnbdrrdr(�vnqjr�sn�dqncd�snonfq_ogx�nm�rl_kk�anchdr�snv_qc�dpthonsdmsh_k�rtqe_bdr+�_ksgntfg�sghr�oqnbdrr�q_qdkx�qtmr�
sn�bnlokdshnm�rhmbd�dqnrhnm�q_sdr�cdbqd_rd�_r�rknodr�cdbqd_rd-�Sgd�oq_bshb_k�qdrtks�ne�sghr�eddca_bj�hr�sg_s�hs�lhmhlhydr�
sgd�chrsqhatshnm�ne�sgd�rtqe_bd�rknodr�_mc�u_qh_shnmr�ne�fdnonsdmsh_k�nm�sgd�naidbs-�Lnqdnudq+�sgd�dw_bs�rs_sd�hr�rdmrhshud�
sn�sgd�qns_shnm q_sd�_mc�cdmrhsx�ne�sgd�ancx+�rtbg�sg_s�_mx�hmbqd_rd�nq�cdbqd_rd�ne�hsr�cdmrhsx�nq�qns_shnm�q_sd�hmbqd_rdr�
sgd�u_qh_shnmr�hm�sgd�rtqe_bd�rknodr�_mc�fdnonsdmsh_k-�He�vd�_rrtld�sg_s�@qqnjnsg�hr�rtaidbs�sn�sgdrd�r_ld�eddca_bjr�_r�
nsgdq�rl_kk�anchdr+�vd�b_m�trd�hsr�rg_od�lncdk�sn�bnmrsq_hm�hsr�cdmrhsx-�Sghr�ldsgnc�v_r�ehqrs�_ookhdc�sn�@qqnjnsg�hm�
Rodmbdq�ds _k- &1/1/(�_mc�&LbJhmmnm�ds _k-+ 1/1/(+�_mc�vd�hmudrshf_sd�hs�hm�lnqd�cds_hk�gdqd-

Ehftqdr 05_“05b�rgnvr�sgd�rknodr�_bqnrr�sgd�rtqe_bd�ne�@qqnjnsg�enq�sgqdd�cheedqdms�_rrtldc�atkj�cdmrhshdr9�08/�
_mc�124 jf.l�2�&sgd�mnlhm_k�cdmrhsx+�rgnvm�hm�lnqd�cds_hk�hm�Ehftqd 7(+�_mc�4// jf.l�2�&sgd�_rrtldc�cdmrhsx�hm�
LbJhmmnm�ds _k-+ 1/1/:�Rodmbdq�ds _k-+ 1/1/:�Rsdqm�ds _k-+ 1/08(-�Eqnl�hmrodbshnm�ne�Ehftqdr 05_“05b+�hs�hr�bkd_q�
sg_s�sg_s�sgd�rknodr�sdmc�sn�ad�ghfgdq�hm�ansg�sgd�knv�cdmrhsx�&08/ jf.l�2(�_mc�ghfg�cdmrhsx�&4// jf.l�2(�b_rdr-�
Sghr�qdk_shnmrgho�b_m�ad�dwoknqdc�hm�lnqd�cds_hk�ax�dw_lhmhmf�sgd�chrsqhatshnm�ne�rknodr�enq�_�q_mfd�ne�cheedqdms�
cdmrhshdr+�_r�rgnvm�hm�Ehftqd 05c-�Sgd�ld_m�rknod�hr�lhmhlhydc�enq�_�cdmrhsx�ne�ρ < 124 jf.l�2+�_mc�sgd�ld_m�
rknod�hmbqd_rd�enq�ansg�ghfgdq�_mc�knvdq�cdmrhshdr-�Sghr�adg_uhnq�b_m�ad�tmcdqrsnnc�pt_khs_shudkx9�_s�knv�cdmrh,
shdr+�qns_shnm_k�_bbdkdq_shnmr�&vghbg�_qd�nqsgnfnm_k�sn�sgd�rohm�udbsnq�ne�@qqnjnsg(�cnlhm_sd�nudq�fq_uhs_shnm_k�
_bbdkdq_shnmr+� qdrtkshmf� hm�rsddo�rknodr�_mc�dudm�l_rr� knrr�nm� sgd�chrs_k�dcfdr�ne�@qqnjnsg�&vgdqd�rknodr�b_m�
dwbddc�8/±(:�_s�ghfg�cdmrhshdr+�fq_uhs_shnm_k�_bbdkdq_shnmr�cnlhm_sd�nudq�qns_shnm_k�_bbdkdq_shnmr+�_mc�sgd�rl_kk�
cduh_shnm�eqnl��_m�hcd_k�ahkna_sd�dpthonsdmsh_k�rg_od�&d-f-+�Cdrb_lor+ 1/04(�l_mhedrs�_r�rsddodq�rknodr-�Enkknv,
hmf�sgd�gxonsgdrhr�ne�Qhbg_qcrnm�_mc�Anvkhmf &1/03(�_mc�Qhbg_qcrnm�ds _k- &1/08(+�sghr�lhmhltl�hm�sgd�rknod�
chrsqhatshnm�bnqqdronmcr�sn�sgd�_bst_k�cdmrhsx�ne�@qqnjnsg-�Vghkd�vd�ghfgkhfgs�sqdmcr�adsvddm�ld_m�rknod�_mc�
cdmrhsx+�rhlhk_q�o_ssdqmr�_qd�nardqudc�hm�sgd�chrsqhatshnm�ne�nsgdq�fdnogxrhb_k�pt_mshshdr�&Ehftqd�R1�hm�Rtoonqshmf�

Ehftpd�05-� Hmedqqhmf�sgd�cdmrhsx�ne�&375847(�@qqnjnsg�eqnl�sgd�chrsqhatshnm�ne�rtqe_bd�rknodr-�O_mdkr�&_“b(�rgnv�
nqsgnfq_oghb�uhdvr�ne�sgd�Mdv�Gnqhynmr�dmbntmsdq�rhcd�&udmsq_k�rhcd(�ne�@qqnjnsg+�bnknqdc�ax�rtqe_bd�rknod+�enq�sgqdd�
cheedqdms�cdmrhshdr9�03/+�124+�_mc�4// jf.l�2+�qdrodbshudkx-�O_mdk�&a(�hr�hcdmshb_k�sn�Ehftqd 7b-�O_mdk�&c(�rgnvr�sgd�eq_bshnm�ne�
@qqnjnsgzr�rtqe_bd�_r�_�etmbshnm�ne�rknod�_mc�sgd�_rrtldc�cdmrhsx-�D_bg�bnktlm�b_m�ad�sgntfgs�ne�_r�_�ghrsnfq_l�ne�rknodr�
_bqnrr�sgd�dmshqd�rtqe_bd�ne�@qqnjnsg�enq�_�cheedqdms�cdmrhsx-�Sgd�vghsd�c_rgdc�khmd�rgnvr�sgd�ld_m�ne�sgd�rknod�&vdhfgsdc�ax�
rtqe_bd�_qd_(+�vghbg�lhmhlhydr�_s�_�cdmrhsx�ne�124 jf.l�2+�bnqqdronmchmf�sn�sgd�hmedqqdc�cdmrhsx�ne�@qqnjnsg-�@cchshnm_k�oknsr�
ne�rknodr�_mc�fdnonsdmsh_k�_r�_�etmbshnm�ne�cdmrhsx�b_m�ad�entmc�hm�Ehftqd�R1�hm�Rtoonqshmf�Hmenql_shnm R0-
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Hmenql_shnm R0(-�Qhbg_qcrnm�_mc�Anvkhmf &1/03(�g_ud�cdlnmrsq_sdc�sg_s�sghr�_ooqn_bg�hr�b_o_akd ne�qdsqhduhmf�
sgd�cdmrhshdr�enq�sgd�rl_kk�mtladq�ne�_rsdqnhcr�_mc�bnldsr�enq�vghbg�vd�onrrdr�ansg�rg_od�lncdkr�_mc�chqdbs�
ld_rtqdldmsr�ne�cdmrhsx�eqnl�fq_uhsx�ld_rtqdldmsr-

Vghkd� sgd� _m_kxrhr� ne� @qqnjnsgzr� rknodr� bkd_qkx� hmchb_sdr� sgd� noshl_k� cdmrhsx� ne� @qqnjnsg� &ρ <  124  jf.l�2+�
Ehftqd 05(+�hs�hr�kdrr�bkd_q�gnv�sn�cdsdqlhmd�sgd�tmbdqs_hmsx�ne�sgd�cdmrhsx-�Qhbg_qcrnm�_mc�Anvkhmf &1/03(�cdsdq,
lhmdc�dqqnq�q_mfdr�trhmf�_�lnchehdc�etkk,vhcsg�_s�g_ke,l_whltl�_ooqn_bg9�sgdx�hcdmshehdc�sgd�_rxlosnsd�ne�sgd�
etmbshnm�_s�ghfg�cdmrhsx�&qdc�khmdr�hm�Ehftqd�R1�hm�Rtoonqshmf�Hmenql_shnm R0(+�_mc�cdehmd�sgd�dqqnq,antmcr�_r�sgd�
cdmrhshdr�g_kev_x�adsvddm�sg_s�_rxlosnsd�_mc�sgd�lhmhltl�ne�sgd�pt_mshsx�hm�ptdrshnm-�@ookxhmf�sghr�ldsgnc�
sn�@qqnjnsgzr�rknod�chrsqhatshnm�xhdkcr�_�cdmrhsx�ne�ρ < 124�&044“5//(�jf.l�2+�vgdqd�sgd�pt_mshsx�hm�o_qdmsgdrdr�
bnqqdronmcr� sn� sgd�0σ�tmbdqs_hmsx� q_mfd-�Sghr�noshl_k�cdmrhsx� hr� k_qfdkx� hmcdodmcdms�ne�vgdsgdq� hs� hr�cdqhudc�
eqnl�sgd�ld_m�rknod�nq�nsgdq�fdnogxrhb_k�pt_mshshdr�&Ehftqd�R1�hm�Rtoonqshmf�Hmenql_shnm R0(-�Vghkd�vd�trd�sghr�
ldsgnc�enq�cdsdqlhmhmf�tmbdqs_hmshdr+�vd�mnsd�sg_s�sghr�_ooqn_bg�l_x�mns�ad�rs_shrshb_kkx�qhfnqntr-�Sgd�pt_mshshdr�
trdc�&d-f-+�ld_m�rknod(�_qd�mns�oqna_ahkhsx�chrsqhatshnm�etmbshnmr+�_mc�sgtr�b_mmns�rsqhbskx�ad�trdc�hm�sghr�v_x-�@�
lnqd�qhfnqntr�hmudrshf_shnm�ne�sghr�ldsgncnknfx�hr�v_qq_msdc�hm�etstqd�vnqj-

He�sghr�rknod,_citrshmf�eddca_bj�hr�hmcddc�_bshud�nm�@qqnjnsg+�hs�g_r�rnld�hmsdqdrshmf�hlokhb_shnmr�enq�@qqnjnsgzr�
fdnknfhb�ghrsnqx-�Sghr� oqnbdrr� hr� cxm_lhb+�ld_mhmf� sg_s� qd_bghmf� sgd�oqdrdms� bnmehftq_shnm�ne�@qqnjnsg�l_x�
hmunkud� rtars_msh_k�l_sdqh_k� sq_mronqs+�vghbg� hm� stqm� _ksdqr� sgd� ancxzr� rg_od+� fq_uhsx� ehdkc+� _mc� hmdqsh_� sdmrnq-�
Vghkd�hs�qdl_hmr�tmbkd_q�gnv�dwsdmrhud�sghr�oqnbdrr�v_r�enq�@qqnjnsg+�sghr�dlog_rhydr�sgd�mddc�enq�lnqd�cds_hkdc�
hmudrshf_shnmr�ne�sgd�cxm_lhb�eddca_bjr�sg_s�l_x�rg_od�rl_kk�JANr-

6-0-3-� RtllXpx�ne�Cdmrhsx�BnmrspXhmsr

Hm� rtll_qx+� cdrohsd� sgd� k_bj� ne� chqdbs� ld_rtqdldmsr� ne� @qqnjnsgzr� cdmrhsx+� cheedqdms� ldsgncr� enq� hmedqqhmf�
@qqnjnsgzr�cdmrhsx�rtffdrs�_�knv�cdmrhsx¨vhsg�drshl_sdr�q_mfhmf�adsvddm�044�_mc�0+14/ jf.l�2+�vhsg�_�oqdedqdmbd�
enq�cdmrhshdr�adsvddm�1//�_mc�4// jf.l�2-�D_bg�ne�sgdrd�cheedqdms�drshl_sdr�_qd�a_rdc�nm�cheedqdms�_rrtloshnmr�
vghbg�l_x�nq�l_x�mns�ad�_ooqnoqh_sd�sn�@qqnjnsg+�enq�dw_lokd+�sg_s�hs�onrrdrrdr�bnlds,khjd�l_sdqh_k�oqnodqshdr�
&Rdbshnm 6-0-0(+�nq�g_r�qdfnkhsg�adg_uhnq�rhlhk_q�sn�bnldsr�_mc�_rsdqnhcr�&Rdbshnm 6-0-2(-�Sgqntfgnts�sghr�o_odq+�
vd�nos�sn�trd�sgd�cdmrhsx�cdqhudc�eqnl�sgd�_m_kxrhr�ne�@qqnjnsgzr�rknodr+�124�&044“5//(�jf.l�2+�_r�ntq�mnlhm_k�
cdmrhsx�ne�@qqnjnsg-�Vghkd�sgd�_lokhstcdr�ne�l_mx�cdqhudc�fdnogxrhb_k�pt_mshshdr�cdodmc�nm�sgd�cdmrhsx+� sgd�
pt_khs_shud�sqdmcr�ne�lnrs�fdnogxrhb_k�pt_mshshdr�chrbtrrdc�hm�sghr�o_odq�_qd�k_qfdkx�hmcdodmcdms�ne�cdmrhsx�u_qh_,
shnmr�vhsghm�sghr�q_mfd-�Sgd�nmkx�mns_akd�dwbdoshnm�hr�sg_s�ghfgdq�cdmrhshdr�lnud�sgd�Qnbgd�knad�etqsgdq�eqnl�sgd�
rtqe_bd�ne�@qqnjnsg�&Ehftqd 0/c(+�l_jhmf�hs�g_qcdq�enq�l_sdqh_k�sn�kd_ud�@qqnjnsg�&_r�chrbtrrdc�hm�Rdbshnm 3-6(-

Vghkd�_s� kd_rs� sgqdd�cheedqdms�ldsgncr� rtffdrs� _m� knv�cdmrhsx� enq�@qqnjnsg+� hs� hr� hlonqs_ms� sn�mnsd� sg_s� sgdrd�
_ooqn_bgdr�_qd�mns�bnlokdsdkx�hmcdodmcdms-�@kk�sgqdd�_qd�cdodmcdms�nm�sgd�rg_od�lncdk-�Cdmrhshdr�cdqhudc�eqnl�
_rrtloshnmr�_ants�@qqnjnsgzr�rsqdmfsg�&Rdbshnm 6-0-0(�cdodmc�nm�sgd�bqnrr,rdbshnm_k�_qd_�@qqnjnsgzr�mdbj�_mc�
sgd� qdk_shud�unktldr�ne� sgd� svn� knadr-�Cdmrhshdr�cdqhudc� eqnl� sgd�bnmehftq_shnm�ne�@qqnjnsgzr� &Rdbshnm 6-0-1(�
cdodmc�nm�adhmf�_akd� sn�cdsdqlhmd�sgd�oqhmbho_k�_wdr�ne� sgd�svn�knadr-�Cdmrhshdr�cdqhudc�eqnl�rtqe_bd�rknodr�
&Rdbshnm 6-0-2(�cdodmc�dwokhbhskx�nm�sgd�rg_od�lncdk-�Adb_trd�ne�sghr�cdfdmdq_bx+�he�sgd�rg_od�lncdk�vdqd�sn�
bg_mfd+�sgd�cdmrhshdr�cdqhudc�eqnl�sgdrd�sdbgmhptdr�vntkc�_krn�bg_mfd-

6-1-� ?ppnjnsgzr�Hmedppdc�Knv�Cdmrhsx�hm�Bnmsdws

Sgd� hmedqqdc�cdmrhsx�ne�@qqnjnsg+�124�&044“5//(�jf.l�2+� hr�udqx� knv-�Enq�bnlo_qhrnm+� sghr� hmedqqdc�cdmrhsx� hr�
bnlo_q_akd� sn� eqdrgkx� e_kkdm�rmnv�&0/“15/ jf.l�2:� Itcrnm�%�Cndrjdm+ 1///(�nq� rmnvo_bj� &20/ jf.l�2:�Jhmf�
ds _k-+ 1/1/(-�He�_bbtq_sd+�sghr�cdmrhsx�vntkc�ad�nmd�ne�sgd�knvdrs�cdmrhshdr�ld_rtqdc�enq�_�ok_mds_qx�ancx+�_mc�
hs�vntkc�g_ud�hlonqs_ms�hlokhb_shnmr�enq�sgd�enql_shnm�_mc�dunktshnm�ne�rl_kk�anchdr�_bqnrr�sgd�rnk_q�rxrsdl-�
Ehftqd 06�_mc�S_akd�R0�hm�Rtoonqshmf�Hmenql_shnm R0�rgnv�sgd�cdmrhsx�ne�@qqnjnsg�bnlo_qdc�sn�sgd�cdmrhshdr�ne�
_�u_qhdsx�ne�onsdmsh_k�rnk_q�rxrsdl�_m_knfr-

Sgd�oqd,dmbntmsdq�_rrtloshnm�v_r�sg_s�@qqnjnsg�vntkc�g_ud�_�cdmrhsx�bnlo_q_akd�sn�bnldsr¨adsvddm�4//�_mc�
0+/// jf.l�2¨nvhmf�sn�sgdhq�oqdrtldc�rhlhk_q�nqhfhm�_mc�bnlonrhshnm�&Lnnqd�ds _k-+ 1/07(-�Sghr�_rrtloshnm�kdc�
sn�sgd�ehctbh_k�cdmrhsx�ne�4// jf.l�2�trdc�hm�Rsdqm�ds _k- &1/08(+�Rodmbdq�ds _k- &1/1/(+�_mc�LbJhmmnm�ds _k- &1/1/(-�
Vghkd�bnldsr�g_ud�_�ld_m�cdmrhsx�ne�∼4// jf.l�2+�sgdx�_qd�fdmdq_kkx�_rrnbh_sdc�vhsg�k_qfd�tmbdqs_hmshdr�&fqddm�
onhmsr�hm�Ehftqd 06:�S_akd�R0�hm�Rtoonqshmf�Hmenql_shnm R0(-�Nmkx�nmd�bnlds�cdmrhsx�g_r�addm�oqdbhrdkx�cdsdqlhmdc�
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ax�fq_uhsx� rbhdmbd�ld_rtqdldmsr9�56O.Bgtqxtlnu,Fdq_rhldmjn�ax� sgd�PnrdssV�lhrrhnm� &ρ < 421� &414“428(�
jf.l�2:�Inqc_�ds _k-+ 1/05:�Oásynkc�ds _k-+ 1/05(-�Sgd�cdmrhshdr�ne�_kk�nsgdq�bnldsr�g_ud�addm��hmedqqdc�eqnl�kdrr�
chqdbs�ld_mr-�Sgd�lnrs�bnllnm�ldsgnc�enq�ld_rtqhmf�bnlds�cdmrhshdr�hr�eqnl�ld_rtqhmf�gnv�mnm,fq_uhs_shnm_k�
enqbdr�_mc�ntsf_rrhmf�odqstqa�sgd�bnldszr�lnshnm+�_ksgntfg�rnld�bnlds_qx�cdmrhshdr�g_ud�addm�bnmrsq_hmdc�ax�
trhmf�sgd�r_ld�rknod�_mc�fdnonsdmsh_k�lhmhlhy_shnm�ldsgnc�vd�trd�enq�@qqnjnsg�&Rdbshnm 6-0-2(+�hmbktchmf�8O.
Sdlodk� &O- B-�Sgnl_r+�@'Gd_qm+�Adksnm+� ds _k-+ 1/02(+�08O.Anqqdkkx� &E_qmg_l�%�Bnbgq_m+ 1//1(+� _mc�0/2O.
G_qskdx� &@'Gd_qm�ds _k-+ 1/00: O- B-�Sgnl_r+�@'Gd_qm+�Ududqj_+� ds _k-+ 1/02:�Qhbg_qcrnm�%�Anvkhmf+ 1/03(-�
Nudq_kk+�bnlds_qx�cdmrhshdr�q_mfd�eqnl�_r�knv�_r�1// jf.l�2�&08O.Anqqdkkx(�sn�0+/// jf.l�2�&0O.G_kkdx(+�_ksgntfg�
sgd�chrsqhatshnm�hr�cnlhm_sdc�ax�hmedqdmbdr+�_rrtloshnmr+�_mc�tmbdqs_hmshdr-�Vghkd�@qqnjnsgzr� hmedqqdc�cdmrhsx�
hr�bnmrhrsdms�vhsg�sgd�knvdq�dmc�ne�sgd�chrsqhatshnm�ne�bnlds�cdmrhshdr+�sgd�_rrnbh_sdc�tmbdqs_hmshdr�l_jd�hs�bg_k,
kdmfhmf�sn�l_jd�ld_mhmfetk�bnlo_qhrnmr-�@cchshnm_kkx+�sgdqd�l_x�ad�nsgdq�qd_rnmr�sg_s�bnldsr�g_ud�cheedqdms�
cdmrhshdr�sg_m�@qqnjnsg-�Ehqrs+�_kk�bnldsr�vhsg�cdmrhsx�bnmrsq_hmsr�_qd�rl_kkdq�sg_m�@qqnjnsg�&sgd�nmd�ntskhdq�hm�
Ehftqd 06�hr�_m�d_qkx�drshl_sd�enq� sgd�rhyd�ne�0O.G_kkdx:�Od_kd+ 0878(-�Enq�rl_kkdq�naidbsr+�vhsg�knvdq�fq_uhsx�
&f ∝ qρ(+�nsgdq�enqbdr�b_m�ok_x�_m�hlonqs_ms�qnkd�hm�rg_ohmf�sgdhq�fdnknfx�_mc�hmsdqhnq�rsqtbstqd+�_mc�hs�hr�tmbkd_q�
vg_s�oqnbdrrdr�rgntkc�nudqk_o�&nq�mns�nudqk_o(�adsvddm�rl_kk�bnldsr�hm�sgd�hmmdq�Rnk_q�Rxrsdl�_mc�JANr�khjd�
@qqnjnsg-�Rdbnmc+�_kk�bnldsr�vhsg�cdmrhsx�bnmrsq_hmsr�_qd�Itohsdq�e_lhkx�bnldsr�nq�G_kkdx,sxod�bnldsr+�vghbg�
g_ud�addm�sq_udkhmf�sgqntfg�sgd�hmmdq�rnk_q�rxrsdl�enq�onsdmsh_kkx�lhkkhnmr�ne�xd_qr-�Sgdhq�shld�hm�sgd�hmmdq�Rnk_q�
Rxrsdl�rtaidbsr�sgdl�sn�_�lxqh_c�ne�oqnbdrrdr�sg_s�vntkc�mns�_eedbs�sgd�oqhlnqch_k�@qqnjnsg¨o_qshbtk_qkx�sgd�
rtakhl_shnm�_mc�knrr�ne�l_mx�_atmc_ms�unk_shkd�rodbhdr�&d-f-+�Fqtmcx�ds _k-+ 1/1/:�Khrrd�ds _k-+ 1/10(�vghbg�l_x�
rtars_msh_kkx�_ksdq�sgdhq�rsqtbstqd�_mc�cdmrhsx-

Ehftpd�06-� Rhydr�_mc�cdmrhshdr�ne�hbx�anchdr�_bqnrr�sgd�rnk_q�rxrsdl-�C_s_�u_ktdr�_qd�eqnl�S_akd�R0�hm�Rtoonqshmf�Hmenql_shnm R0-�Onhmsr�_qd�bnknqdc�ax�naidbs�sxod9�
Jthodq�Adks�Naidbsr�_qd�ohmj�&naidbsr�hm�sgd�Oktsn rxrsdl�_qd�c_qj�ohmj+�_mc�Mdostmdzr�lnnm�Sqhsnm¨khjdkx�_�b_ostqdc�Jthodq�Adks�Naidbs¨hr�otqokd(+�bnldsr�_qd�
fqddm+�R_stqmzr�rl_kk�qhmf�lnnmr�_qd�xdkknv+�_mc�@qqnjnsg�hr�ak_bj-�Dqqnq�a_qr�_mc�sgd�rdlh,sq_mro_qdms�dkkhordr�hmchb_sd�0σ�tmbdqs_hmshdr-�Sgd�cdmrhsx�drshl_sd�enq�
@qqnjnsg�hr�a_rdc�nm�sgd�_m_kxrhr�ne�hsr�rknodr�&Rdbshnm 6-0-2(-
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@qqnjnsg�qdoqdrdmsr�sgd�rl_kkdrs�JAN�vhsg�_�cdmrhsx�bnmrsq_hms-�@lnmfrs�sgd�sgntr_mcr�ne�jmnvm�JANr+�nmkx�
13�rxrsdlr�g_ud�cdmrhsx�bnmrsq_hmsr¨_kk�cdsdqlhmdc�eqnl�_rsqnldsqhb�nardqu_shnmr�ne� sgd�nqahsr�ne�ahm_qx�&nq�
ltkshokd(� rxrsdlr+�vghbg� xhdkc� sgd� rxrsdl�l_rr�vghbg� b_m� ad� bnlahmdc�vhsg�ld_rtqdldmsr� ne� naidbs� rhydr�
&eqdptdmskx�cdsdqlhmdc�eqnl�hmeq_qdc�ld_rtqdldmsr(�sn�cdsdqlhmd�cdmrhsx-�Sgd�knmd�dwbdoshnm�hr�Mdostmdzr�lnnm+�
Sqhsnm+�vghbg�vd�hmbktcd�hm�Ehftqd 06�_mc�S_akd�R0�hm�Rtoonqshmf�Hmenql_shnm R0�_r�hs�hr�khjdkx�_�b_ostqdc�JAN:�
Sqhsnmzr�l_rr�v_r�cdsdqlhmdc�eqnl�sgd�ekxax�ne�UnxVfdq�1-�Hm�lnrs�b_rdr+�sgdrd�_m_kxrdr�xhdkc�sgd�sns_k�l_rr�ne�
sgd�ltkshokd�rxrsdl+�ld_mhmf�hs�hr�nmkx�onrrhakd�sn�cdsdqlhmd�_m�_udq_fd�cdmrhsx�enq�sgd�naidbsr�vhsghm-�Sgd�ld_m�
cdmrhsx�enq�sgdrd�JANr�hr�0+2// jf.l�2+�_ksgntfg�sgdqd�hr�rtars_msh_k�roqd_c-�Sgd�nmkx�JAN�vhsg�_m�@qqnjnsg�khjd�
cdmrhsx�hr�&03767/(�@ksihq_¨_�ahm_qx�vhsg�svn�rhlhk_qkx�rhydc�naidbsr�&q_chh�ne�012�_mc�000 jl(¨_mc�_�cdmrhsx�
ne�2//�&05/“7//(�jf.l�2�&Uhkdmhtr�ds _k-+ 1/03(-

@qqnjnsgzr� hmedqqdc� knv�cdmrhsx� qdhmenqbdr�_mc�dwsdmcr� sgd�oqduhntrkx� qdbnfmhydc� sqdmc� sg_s� rl_kkdq�JANr� sn�
g_ud�knvdq�cdmrhshdr�&Ahdqrnm�ds _k-+ 1/08:�Aqnvm+ 1/01(-�Ltkshokd�gxonsgdrdr�g_ud�addm�rtffdrsdc�sn�dwok_hm�
sghr sqdmc+ hmbktchmf &0( sgd oqdrdmbd ne ghfgdq cdmrhsx hbd og_rdr hm k_qfdq anchdr+ &1( bnlonrhshnm_k cheedqdmbdr
adsvddm�rl_kk�anchdr�_mc�k_qfd�anchdr+�_mc�&2(�sgd�oqdrdmbd�ne�rtars_msh_k�onqnrhsx�hm�rl_kk�anchdr-�Ghfg,oqdrrtqd�
hbd� og_rdr� &Gxonsgdrhr� 0(�l_x� bnmsqhatsd� sn� sgd� cdmrhshdr� ne� sgd� k_qfdrs�JANr� &_ksgntfg� dudm� h-d-+� cda_sdc:�
d-f-+�LbJhmmnm�ds _k-+ 1/06(+�ats�bdqs_hmkx�b_mmns�dwok_hm�sgd�cdmrhsx�u_qh_shnmr�enq�naidbsr�rl_kkdq�sg_m�rdudq_k�
gtmcqdc�jhknldsdqr�hm�q_chtr+�vgdqd�hmsdqm_k�oqdrrtqdr�_qd�snn�knv�enq�ghfg,oqdrrtqd�hbd�og_rdr�&d-f-+�Intqm_tw�
ds _k-+ 1/1/(-�Bnlonrhshnm_k� u_qh_shnmr� &Gxonsgdrhr� 1(�l_x�ad�oqnctbdc�ax� hlo_bs� oqnbdrrdr� &d-f-+� sgd� rsqho,
ohmf�ne�hbx�l_mskdr�ne�cheedqdmsh_sdc�JANr(+� knrr�ne�unk_shkdr�ctd�sn�hmsdqm_k�gd_shmf+�nq�oqhlnqch_k�u_qh_shnmr�
hm�chrj�bnlonrhshnm¨_ksgntfg�enq�u_qhntr�qd_rnmr+�sgdrd�gxonsgdrdr�_qd�mns�r_shre_bsnqx�&Ahdqrnm�ds _k-+ 1/08:�
Aqnvm+ 1/01(-�U_qh_shnmr�hm�onqnrhsx�&Gxonsgdrhr�2(�qdl_hm�_�ok_trhakd�dwok_m_shnm-�@s�k_qfdq�rhydr+�q_chnfdmhb�
gd_shmf�m_stq_kkx�kd_cr�sn�sgd�knrr�ne�onqd�ro_bd+�bnlo_bshnm+�_mc�ghfgdq�cdmrhshdr�&Ahdqrnm�ds _k-+ 1/08(-�Gnvdudq+�
@qqnjnsgzr�knv�cdmrhsx�vntkc�hlokx�nmd�ne�sgd�k_qfdrs�onqnrhshdr�enq�_�rnkhc�Rnk_q�Rxrsdl�ancx-�Sgd�onqnrhsx�ne�
_�ancx+�z+�hr�qdk_sdc�sn�sgd�q_shn�adsvddm�hsr�nardqudc�cdmrhsx+�ρ+�_mc�sgd�cdmrhsx�ne�sgd�bnmrshstdms�fq_hmr+�ρfqVhm9

� &10(

@rrtlhmf�_�fq_hm�cdmrhsx�bnmrhrsdms�vhsg�v_sdq�hbd+�ρfqVhm < ρhbd < 82/ jf.l�2+�sgd�onqnrhsx�ne�@qqnjnsg�vntkc�ad�
64 �&ro_mmhmf�24 “72 �enq�sgd�0σ�cdmrhsx�q_mfd(-�Sghr�onqnrhsx vntkc�mddc�sn�ad�ghfgdq�he�sgdqd�v_r�_mx�qnbj�
bnlonmdms�vhsghm�@qqnjnsg¨vghbg�rgntkc�ad�dwodbsdc-�@rrtlhmf�_�qnbj�cdmrhsx�ne�ρqnbi < 2+4// jf.l�2�_mc�qnbj�
l_rr�eq_bshnm�ne�64 �&bnmrhrsdms�vhsg�Oktsn+�Bg_qnm+�_mc�l_mx�nsgdq�JANr:�Ahdqrnm�ds _k-+ 1/08(+�sgd�deedbshud�
fq_hm�cdmrhsx�hr�∼1+043 jf.l�2+�vghbg�vntkc�qdpthqd�@qqnjnsg�sn�g_ud�_�onqnrhsx�ne�@qqnjnsg�ne 78 �&ro_mmhmf�
61 “82 �enq�sgd�0σ�cdmrhsx�q_mfd(-�Vghkd�sgdrd�hmedqqdc�onqnrhshdr�_qd�k_qfd+�hs�hr�mns�_sxohb_k�enq�rl_kk�anchdr�sn�
g_ud�rtars_msh_k�onqnrhshdr-�Enq�dw_lokd+�sgd�onqnrhsx�ne�bnlds�56O.Bgtqxtlnu“Fdq_rhldmjn�g_r�addm�hmedqqdc�
sn�ad�_r�k_qfd�_r�54 “68 �&Oásynkc�ds _k-+ 1/07(+�_mc�sgd�cdmrhshdr�ne�_rsdqnhcr�&_mc�o_qshbtk_qkx�oqhlhshud+�b_qan,
m_bdntr�_rsdqnhcr(�_qd�eqdptdmskx�nardqudc�sn�khd�hm�sgd�q_mfd�ne�∼4/ �sn�∼6/ �&d-f-+�A_dq�ds _k-+ 1/00:�A_qmnthm�
ds _k-+ 1/08:�Nj_c_�ds _k-+ 1/1/(-

@m�hmsqhfthmf�cdmrhsx�_m_knf�bnldr�eqnl�_m�tmdwodbsdc�ok_bd9�R_stqm-�Nqahshmf�_lnmfrs�sgd�qhmfr�ne�R_stqm�_qd�
rl_kk�&q ;�0// jl(�qhmf,lnnmr�&xdkknv�onhmsr�hm�Ehftqd 06:�S_akd�R0�hm�Rtoonqshmf�Hmenql_shnm R0(+�hmbktchmf�
Ldsgnmd+�@sk_r+�O_m+�dsb-�Nudq�sgd�bntqrd�ne�sgd�BVrrhmh�lhrrhnm�&_mc ctqhmf�sgd�oqnwhl_k+�qhmf,fq_yhmf�nqahsr�hm�
o_qshbtk_q(+�BVrrhmh�l_cd�rdudq_k�bknrd�ekxaxr�_mc�cds_hkdc�nardqu_shnmr�ne�sgdrd�rl_kk�lnnmr¨qdud_khmf�hmbqdc,
hakx�u_qhdc+�tmhptd�rl_kk�vnqkcr+�q_mfhmf�eqnl�sgd�’q_uhnkh•,rg_odc�O_m�_mc�@sk_r+�’dff•,rg_odc�Ldsgnmd+�_mc�
’ronmfd•,khjd�Gxodqhnm�&d-f-+�Atq_ssh�ds _k-+ 1/08:�Bg_qmny�ds _k-+ 1//6:�O-B-�Sgnl_r�ds _k-+ 1/08:�Rohkjdq+ 1/08(-�
Enq�l_mx�ne�sgdrd�lnnmr+�BVrrhmh�v_r�_akd�sn�chqdbskx�ld_rtqd�sgdhq�l_rrdr�sgqntfg�sq_chshnm_k�q_chn�rbhdmbd�
ldsgncr�&vgdqd�sgd�fq_uhs_shnm_k�odqstqa_shnm�ne�sgd�lnnm�hr�chqdbskx�ld_rtqdc�ax�hsr�deedbs�nm�BVrrhmhzr�sq_idb,
snqx+�cdsdqlhmdc�eqnl�sgd�Cnookdq,rghes�ne�hsr�q_chn�khmj�vhsg�D_qsg(-�Btqhntrkx+�l_mx�ne�sgdrd�lnnmr�_krn�g_ud�
knv�cdmrhshdr+�vhsg�_m�_udq_fd�cdmrhsx�ne�∼34/ jf.l�2�&vgdm�mdfkdbshmf�Ogndad(+�vhsg�O_kkdmd�g_uhmf�sgd�knvdrs�
ld_rtqdc�cdmrhsx9�140�&065“215(�jf.l�2�&O- Sgnl_r+�Atqmr+�ds _k-+ 1/02: O- B-�Sgnl_r�ds _k-+ 1/08(-�Dudm�knvdq�
cdmrhshdr�g_ud�addm�hmedqqdc�enq�Ldsgnmd�&2/6�&166“226(�jf.l�2(�_mc�O_kkdmd�&140�&065“215(�jf.l�2(�a_rdc�nm�
_rrtlhmf�sg_s�sgdhq�qntmc�rg_odr�qdoqdrdms�dpthkhaqhtl�ehftqdr�&O- Sgnl_r+�Atqmr+�ds _k-+ 1/02(¨vghbg�hr�deedb,
shudkx�rhlhk_q�sn�sgd�rknod,lhmhlhy_shnm�sdbgmhptd�cdrbqhadc�oqduhntrkx-�Hmcdodmcdmskx+�sgd�BVrrhmh�Bnrlhb�Ctrs�
@m_kxydq�bg_q_bsdqhydc�sgd�udknbhsx�chrsqhatshnm�ne�ctrs�_qntmc�rdudq_k�ne�sgdrd�lnnmr+�_mc�entmc�sg_s�sgd�rtqe_bdr�
ltrs�ad�hmbqdchakx�onqntr�_mc�chrrho_shud�sn�dwok_hm�sgd�knv�jhmdshb�dmdqfx�ne�qhmf�o_qshbkdr�didbsdc.antmbdc�nee�
sgd�rtqe_bdr-�Sgd�rl_kk�qhmf�lnnmr�ne�R_stqm�_qd�bnlonrdc�oqhl_qhkx�ne�v_sdq�hbd�&Atq_ssh�ds _k-+ 1/08(-�Vgdm�
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s_jdm�snfdsgdq+�sgd�rhlhk_q�cdmrhshdr�adsvddm�R_stqmzr�qhmf�lnnmr�_mc�@qqnjnsg�_qd�rtffdrshud-�Odqg_or�sgd�svn�
rg_qd�rhlhk_q�nqhfhmr�uh_�fdmskd�_bbqdshnm�ne�hbd�fq_hmr�hm�_�qdk_shudkx�pthdrbdms�dmuhqnmldms¨ad�hs�R_stqmzr�qhmfr+�
nq�sgd�d_qkx�Jthodq�Adks-�Lnrs�@qqnjnsg�enql_shnm�rbdm_qhnr�e_unq�_�udqx�knv,roddc�&∼l.r(�_bbqdshnm�&LbJhmmnm�
ds _k-+ 1/1/:�Rsdqm�ds _k-+ 1/08(+�_ksgntfg�sgdx�l_x�rshkk�ad�nqcdqr�ne�l_fmhstcd�ghfgdq�sg_m�sxohb_k�bnkkhrhnm�roddcr�
hm�sgd�R_stqmzr�qhmfr�&∼ll.r(+�_mc�hm�_�cheedqdms�sgdql_k�dmuhqnmldms-�Sgd�bnmrshstdms�l_sdqh_kr�l_x�_krn�cheedq-

7-� RtllXpx�Xmc�Ntsknnj
Hm�sghr�vnqj+�vd�oqdrdms�_�cds_hkdc�_m_kxrhr�ne sgd�fdnogxrhb_k�dmuhqnmldms�ne�sgd�rl_kk�JAN�&375847(�@qqnjnsg+�
a_rdc�nm�_u_hk_akd�Mdv�Gnqhynmr�rg_od�lncdkr�_mc�nsgdq�c_s_-�Sghr�vnqj�rtoonqsr�_mc�dwo_mcr�tonm�sgd�vnqj�
otakhrgdc�hlldch_sdkx�_esdq�sgd�Mdv�Gnqhynmr�ekxax�&d-f-+�LbJhmmnm�ds _k-+ 1/1/:�Rodmbdq�ds _k-+ 1/1/:�Rsdqm�
ds _k-+ 1/08(+�_mc�qdoqdrdmsr�sgd�ehqrs�bnlokdsd+�cds_hkdc�hmudrshf_shnm�ne�sgd�fdnogxrhb_k�dmuhqnmldms�ne�_�rl_kk�
JAN-�Sgd�jdx+�mdv�qdrtksr�hmbktcd9

0-� �Vd� bnmehql� sgd� _khfmldms� ne�@qqnjnsgzr� oqhmbho_k� _wdr� sg_s�v_r� ehqrs� qdonqsdc� hm� Rsdqm� ds  _k-  &1/08(� _mc�
LbJhmmnm�ds _k- &1/1/(�vhsg�sgd�k_sdrs�rg_od�lncdk-�Sgd�svn�knadr�_qd�lhr_khfmdc�ax�nmkx�4-75±-�Enq�q_mcnlkx�
nqhdmsdc�knadr+�sgd�oqna_ahkhsx�ne�g_uhmf�svn�knadr�rn�bknrdkx�_khfmdc�hr�∼/-/0 -�Sghr�oqna_ahkhsx�rsqnmfkx�
rtffdrs�sg_s rnld�ogxrhb_k�oqnbdrr+�khjd�shc_k,knbjhmf+�kdc�sn�sgdhq�btqqdms�bnmehftq_shnm-�&Rdd�Rdbshnmr 3-1+�
4-4�_mc 6-0-1+�Ehftqd 2-(

1-� �Cdrohsd� @qqnjnsgzr� ahkna_sd� rg_od+� hsr� rtqe_bd� hr fdmdq_kkx� rlnnsg� _s� sgd� qdrnktshnm� ne� sgd� btqqdms� rg_od�
lncdkr-�Sgd�rtqe_bd�rknodr�_qd�fdmdq_kkx�rl_kk�&0/-3 ß 6-4±(+�_mc�sgd�fdnonsdmsh_k�dkdu_shnm�u_qh_shnmr�_qd�
rl_kk�&0-4 ß /-5 jl(-�Rtqe_bd�_bbdkdq_shnmr�_qd�knv�&/-3/ ß /-/6 ll.r�1(-�Sgd�dw_bs�u_ktdr�cdodmc�nm�sgd�
_rrtldc�cdmrhsx�ne�@qqnjnsg+�_ksgntfg� sgd�pt_khs_shud� qdk_shnmrghor�adsvddm�fdnogxrhb_k�dmuhqnmldms�_mc�
fdnknfx�_qd�qnatrs�sn�bg_mfdr�hm�cdmrhsx-�&Rdd�Rdbshnm 3+�Ehftqdr 3“7-(

2-� �@qqnjnsgzr�Qnbgd�knad�hmsdqrdbsr�hs�rtqe_bd+�ld_mhmf�sg_s�qdfnkhsg�nm�rnld�qdfhnmr�ne�@qqnjnsg�g_ud�rteehbhdms�
onsdmsh_k�dmdqfx�sn�rkhcd�nee�sgd�rtqe_bd�_mc�drb_od-�Gnvdudq+�sgd�oqdchbsdc�sq_idbsnqhdr�ne�l_rr�v_rshmf�cn�
mns�rtffdrs�sg_s�l_rr�hr�_bst_kkx�knrs�ax�sghr�ldbg_mhrl�&hm�bnmsq_rs�sn�vnqkcr�khjd�&0/0844(�Admmt:�Rbgddqdr�
ds _k-+ 1/08(¨hm�o_qs�ctd�sn�sgd�ahkna_sd�rg_od�ne�@qqnjnsg+�vghbg�ogxrhb_kkx�narsqtbsr�sgd�o_sgv_xr�ax�vghbg�
l_sdqh_k�vntkc�drb_od-�&Rdd�Rdbshnmr 3-6+�3-7�_mc 5�_mc�Ehftqdr 0/“02-(

3-� �@qqnjnsg� dwghahsr� _� u_qhdsx� ne� rtqe_bd� l_qjhmfr+� vghbg� g_ud� _� bnlokhb_sdc� _rrnbh_shnm� vhsg� @qqnjnsgzr�
fdnogxrhb_k�dmuhqnmldms-�Aqhfgs�l_sdqh_k�sdmcr�sn�ad�entmc�hm�fdnonsdmsh_k�knvr�&_r�ehqrs�qdonqsdc�hm�Rsdqm�
ds _k-+ 1/08(¨_ksgntfg�mns�_kk�fdnonsdmsh_k�knvr�_qd�_rrnbh_sdc�vhsg�aqhfgs�l_sdqh_k+�_mc�aqhfgs�l_sdqh_k�nesdm�
dwghahsr�lnqd�bnlokdw�o_ssdqmr�sg_m�sgd�oqdchbsdc�fq_uhsx�vntkc�rtffdrs�&_ksgntfg�sg_s�l_x�ad�ghmcdqdc�ax�
sgd� khlhsdc�qdrnktshnm�ne� sgd�rg_od�lncdk(-�Sgd�a_rhb� sqdmcr�_qd�vdkk,dwok_hmdc�ax�l_rr,v_rshmf�ne�aqhfgs�
l_sdqh_k�cnvm�rknodr+�_ksgntfg�_ksdqm_sd�gxonsgdrdr�dwhrs-�&Rdd�Rdbshnmr 4+�Ehftqd 03-(

4-� �Hm�rnld�b_rdr+�sgd�Bnqhnkhr�enqbd�l_x�ok_x�_�qnkd�hm�l_rr,v_rshmf�oqnbdrrdr�nm�@qqnjnsg+�_mc�b_trd�cdekdb,
shnm�ne�cnvmrknod�lnudldms�sg_s�qdekdbsdc�hm�rnld�nardqudc�rtqe_bd�l_qjhmfr�nm�@qqnjnsg-�Sgd�hlonqs_mbd�
ne�sgd�Bnqhnkhr�enqbd�cdodmcr�nm�sgd�cds_hkr�ne�l_rr�v_rshmf�nm�@qqnjnsg+�vghbg�_qd�k_qfdkx�tmjmnvm-�&Rdd�
Rdbshnm 5+�Ehftqd 04-(

5-� �Ltkshokd�khmdr�ne�duhcdmbd�rtffdrs�sg_s�@qqnjnsg�g_r�_�knv�cdmrhsx9�ρ < 124 jf.l�2�&0σ�q_mfd9�044“5// jf.l�2(-�
@qqnjnsgzr� hmedqqdc� knv� cdmrhsx� v_r� ehqrs� qdonqsdc� hm� Rodmbdq� ds  _k-  &1/1/(� _mc�LbJhmmnm� ds  _k-  &1/1/(+�
_ksgntfg� dwoknqdc� vhsg� lnqd� qhfnq� gdqd¨o_qshbtk_qkx� vhsg� qdf_qcr� sn� sgd� rknod,lhmhlhy_shnm� sdbgmhptd-�
@qqnjnsgzr� hmedqqdc� cdmrhsx� hr� knv� bnlo_qdc� sn� sgd� cdmrhshdr� ne� vdkk,bg_q_bsdqhydc� naidbsr� &d-f-+� bnlds�
56O.Bgtqxtlnu,Fdq_rhldmjn(+�ats�l_x�ad�bnmrhrsdms�&vhsghm�sgd�k_qfd�tmbdqs_hmshdr(�vhsg�sgd�dmrdlakd�ne�
bnldsr+� rnld�JAN�ahm_qhdr+� _mc� qhmf,lnnmr�ne�R_stqm-�Enq�v_sdq� hbd�atkj�bnlonrhshnm+� sghr� knv�cdmrhsx�
vntkc�hlokx�_�onqnrhsx�ne�md_qkx�64 ¨_mc�ghfgdq�he�sgdqd�hr�_mx�qnbj�bnlonmdms-�&Rdd�Rdbshnmr 1-5�_mc 6+�
Ehftqdr 05�_mc 06-(

Cdrohsd�sgd�vd_ksg�ne�c_s_�oqnctbdc�ax�sgd�Mdv�Gnqhynmr�ekxax�ne�@qqnjnsg+�sgd�ekxax�g_r�fdmdq_sdc�_klnrs�_r�
l_mx�mdv�ptdrshnmr�_r�hs�g_r�_mrvdqdc9

0-� �VgXs�Xpd�sgd�cdmrhshdr�ne�rlXkk�JANr:�Ntq�mnlhm_k�cdmrhsx�enq�@qqnjnsg+�ρ < 124 jf.l�2+� hr� hmbqdchakx�
knv¨knvdq�sg_m�sgd�u_rs�l_inqhsx�ne�JAN�cdmrhshdr�&Ehftqd 06(-�Gnvdudq+�@qqnjnsg�hr�_�ltbg�rl_kkdq�naidbs�
sg_m�sgdrd�nsgdq�bg_q_bsdqhydc�JANr�&hs�hr�sgd�rl_kkdrs�JAN�vhsg�_m�hmedqqdc�cdmrhsx(-�@kk�nsgdq�bg_q_bsdq,
hydc�JANr�_qd�ahm_qx�nq�ltkshokd�rxrsdlr�vhsg�hmchuhct_k�bnlonmdmsr�_s�kd_rs�2×�k_qfdq�sg_m�@qqnjnsg-�Hs�hr�
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vhcdkx�qdbnfmhydc�sg_s�JAN�cdmrhshdr�cdbqd_rd�vhsg�cdbqd_rhmf�rhyd+�gnvdudq�hs�hr�tmbkd_q�gnv�e_q�sg_s�sqdmc�
fndr�&_mc�hs�bkd_qkx�b_mmns�fn�sn�ydqn�cdmrhsx�_s�ydqn�rhyd(-�Vhsgnts�_�lnqd�bnlokdsd�r_lokd+�hs�hr�tmbkd_q�he�
@qqnjnsgzr�hmedqqdc�knv�cdmrhsx�hr�&_(�qdoqdrdms_shud�ne�nsgdq�rl_kk�JANr+�&a(�_m�ntskhdq+�nq�&b(�rhlokx�hmbnq,
qdbs� ctd� sn� rnld� ek_vdc�_rrtloshnm&r(� trdc� hm� hmedqqhmf� hsr� cdmrhsx-�Adssdq� tmcdqrs_mchmf� sgd�cdmrhshdr�ne�
rl_kk�JANr�vntkc�rgdc�khfgs�nm�gnv�sgdrd�ok_mdsdrhl_kr�vdqd�enqldc�hm�sgd�d_qkx�Rnk_q�Rxrsdl-�Dwo_mcdc�
sdkdrbnod�rtqudxr�rd_qbghmf�enq�rl_kkdq�ahm_qhdr+�_mc�rtardptdms�bg_q_bsdqhy_shnm�b_lo_hfmr�&hmbktchmf�nbbtk,
s_shnm�b_lo_hfmr(+�l_x�gdko�_ccqdrr�sghr�ptdrshnm-�Mdv�Gnqhynmr�b_m�_krn�bnmsqhatsd�sn�sghr�ax�bnmshmthmf�sn�
nardqud�JANr�eqnl�vhsghm�sgd�Jthodq�Adks�ctqhmf�hsr�dwsdmcdc�lhrrhnm-�Etstqd�lhrrhnmr�sn�rl_kk�JANr�&khjd�
sgd�Odqrdognmd�lhrrhnm�bnmbdos�sn�qdstqm�sn�Oktsn�_mc�dwoknqd�sgd�Jthodq�Adks:�Gnvdss�ds _k-+ 1/10(�bntkc�
_krn�_ccqdrr�ptdrshnm+� drodbh_kkx� he� sgd�l_rr� _mc�cdmrhsx�ne� s_qfdsr� b_m�ad�chqdbskx�ld_rtqdc�vhsg�fq_uhsx�
rbhdmbd� hmudrshf_shnmr- Rhlhk_q� hmudrshf_shnmr�ne� sgd�rl_kk� hqqdftk_q�r_sdkkhsdr�ne� sgd�f_r�fh_msr�l_x�_krn�ad�
hmenql_shud+�rhmbd�sgdrd�onotk_shnmr�_qd�khjdkx�b_ostqdc�JANr-�Oqnonrdc�lhrrhnmr�sn�Tq_mtr�_mc�Mdostmd+�
hmbktchmf�Mdostmd�Ncxrrdx�&Qxldq�ds _k-+ 1/1/(+�bntkc�rtoonqs�sgdrd�hmudrshf_shnmr-

1-� �VgXs�Xpd�sgd�cdmrhshdr�ne�bnldsr:�Ntq�dwodbs_shnmr�enq�@qqnjnsg�vdqd�gd_uhkx�a_rdc�nm�hmsthshnm�f_hmdc�
eqnl� dwoknq_shnm� ne� bnldsr+� vghbg�vdqd� khjdkx� enqldc� hm� sgd� r_ld� qdfhnmr� ne� sgd� Rnk_q� Rxrsdl� &Lnnqd�
ds _k-+ 1/07(-�Gnvdudq+�sgd�cdmrhshdr�ne�bnldsr�_qd�onnqkx�jmnvm-�Vd�nmkx�g_ud�oqdbhrdkx�_mc�tm_lahftntrkx�
ld_rtqdc�sgd�cdmrhsx�enq�_�rhmfkd�bnlds+�56O.Bgtqxtlnu,Fdq_rhldmjn�&ρ < 421 jf.l�2:�Inqc_�ds _k-+ 1/05(�
eqnl�fq_uhsx�ld_rtqdldmsr�ax�sgd�PnrdssV�lhrrhnm-�Bnmshmtdc�nardqu_shnmr�ne�bnldsr�_mc�cdsdqlhm_shnm�ne�
sgdhq� cdmrhshdr¨dhsgdq� sgqntfg� etstqd�lhrrhnmr� nq� hmedqdmbdr� eqnl� qdlnsd� rdmrhmf¨_qd�v_qq_msdc-�Vghkd�
_kk� bnldsr�vntkc� ad� hmenql_shud+� cdmrhsx� cdsdqlhm_shnm� ne�lnqd� oqhrshmd� bnldsr� _mc� qdk_sdc� anchdr� &d-f-+�
Bdms_tqr(�vntkc�ad�o_qshbtk_qkx�hmenql_shud+�_r�sgdx�l_x�ad�kdrr�_eedbsdc�ax�hmmdq�Rnk_q�Rxrsdl�oqnbdrrdr�_mc�
lnqd�qdoqdrdms_shud�ne�sgdhq�Jthodq�Adks�oqnfdmhsnqr-

2-� �Gnv�vdkk� bXm�vd� hmedp� sgd�cdmrhshdr� ne� rlXkk�anchdr�vhsgnts�chpdbs� fpXuhsx�ldXrtpdldmsr:�Vhsg� sgd�
_ardmbd�ne�chqdbs�fq_uhsx�rbhdmbd�ld_rtqdldmsr�ne�@qqnjnsgzr�cdmrhsx�&Rdbshnm 1-5(+�vd�_qd�enqbdc�sn�hmedq�hsr�
cdmrhsx�eqnl�_�bnlahm_shnm�ne�cheedqdms�fdnogxrhb_k�_m_kxrdr�&Rdbshnm 6(-�Rhlhk_q�ldsgncr�g_ud�addm�trdc�sn�
hmedq�sgd�cdmrhshdr ne�_�vhcd�mtladq�ne�rl_kk�anchdr+�hmbktchmf�_rsdqnhcr+�bnldsr+�_mc�rl_kk�ok_mds_qx�r_sdkkhsdr�
&Rdbshnm 6-0-2(¨gnvdudq+�hs�hr�tmbkd_q�gnv�vdkk�sgdrd�ldsgncr�vnqj+�_mc�vgdsgdq�sgd�tmcdqkxhmf�_rrtloshnmr�
_qd�_ooqnoqh_sd�enq�_�rl_kk�JAN�khjd�@qqnjnsg-�Hs�vntkc�ad�admdehbh_k�sn�bnmshmtd�sn�sdrs�sgdrd�ldsgncnknfhdr�
vhsg�_�bnlahm_shnm�ne� sgdnqdshb_k�dwodqhldmsr+�_mc�_m_kxrdr�ne� sgd�rl_kk�rtards�ne�vnqkcr�vgdqd�vd�g_ud�
rteehbhdms�c_s_�sn�bnlo_qd�fdnogxrhb_k�hmedqdmbdr�vhsg�fdnogxrhb_k�ld_rtqdldmsr-

3-� �?pd�okXmdsXpx�phmfr�&Xmc�phmf�lnnmr(�Xm�XmXknf�enp�sgd�enplXshnm�ne�okXmdsdrhlXkr:�Sgd�nmkx�naidbsr�
hm�sgd�Rnk_q�Rxrsdl�vhsg�bnmrhrsdmskx�knv+�@qqnjnsg,khjd+�ld_rtqdc�cdmrhshdr�_qd�R_stqmzr�qhmf�lnnmr-�Sgdrd�
rl_kk�vnqkcr�_qd�sgntfgs�sn�enql�eqnl�sgd�fdmskd�_bbqdshnm�ne�hbx�qhmf�o_qshbkdr¨vghbg�l_x�mns�ad�tmkhjd�sgd�
enql_shnm�ne�ok_mdsdrhl_kr�uh_�rsqd_lhmf�hmrs_ahkhsx�_mc�nsgdq�oqnbdrrdr�hm�sgd�d_qkx�Jthodq�Adks+�_ksgntfg�sghr�
bnlo_qhrnm�qdpthqdr�lnqd�hmudrshf_shnm-�Dwo_mcdc�lncdkr�ne�qhmf�_mc�ok_mdsdrhl_k�cxm_lhbr�l_x�o_qsh_kkx�
rtoonqs�sdrshmf�sghr�gxonsgdrhr+�_r�bntkc�bnmshmtdc�_m_kxrhr�ne�BVrrhmh�c_s_-�Mdv+�tksq_,ghfg,qdrnktshnm�nardq,
u_shnmr�ne�cdmrd�qhmfr�_qntmc�f_r�fh_msr�&khjd�sgnrd�oqnonrdc�ax�sgd�RVstqm�Phmf�Rihlldq�lhrrhnm�bnmbdos:�
Shrb_qdmn�ds _k-+ 1/10(�l_x�ad�o_qshbtk_qkx�hkktrsq_shud�ne�gnv�sgdrd�rl_kk+�knv,cdmrhsx�vnqkcr�enql�_mc�dunkud-

4-� �VgXs�Xpd�sgd�pnsXshnmXk�Xmc�npahsXk�cxmXlhbr�ne�rlXkk�Jthodp�Adks�ahmXphdr�Xmc�bnmsXbs�ahmXphdr:�Sgd�
qdl_qj_akd�_khfmldms�ne�@qqnjnsgzr�knadr�vhsg�nmd�_mnsgdq�qdl_hmr�nmd�ne�sgd�lnrs�hmsqhfthmf�qdrtksr�ne�sgd�
Mdv�Gnqhynmr�ekxax�ne�@qqnjnsg�&Rdbshnmr 3-1+�4-4:�Rsdqm�ds _k-+ 1/08:�LbJhmmnm�ds _k-+ 1/1/(-�Sgd�rhlokdrs�
dwok_m_shnm�enq�sghr�nardqu_shnm�hr�sg_s�sgd�svn�knadr�shc_kkx�knbjdc�_mc�rknvkx�rohq_kdc�snfdsgdq�adenqd�fdmskx�
ldqfhmf-�Gnvdudq+� sgd�cds_hkr� sgdqdhm�tmbdqs_hm-�Enq�dw_lokd9�Vg_s�v_r�sgd�nqhfhm_k�nqahs_k�bnmehftq_shnm�
ne�sgd�rxrsdl>�Gnv�v_r�_mftk_q�lnldmstl�cq_hmdc�eqnl�sgd�rxrsdl�sn�kds�hs�ldqfd>�Gnv�chc�sgd�ldqfdq�
_bst_kkx�g_oodm+�_mc�vg_s�deedbsr�chc�hs�g_ud�nm�sgd�qdrtkshmf�ancx>�Gnv�knmf�chc�sghr�oqnbdrr�s_jd+�_mc�g_r�
@qqnjnsg�qdl_hmdc�hm�sghr�bnmehftq_shnm�rhmbd�hsr�hmhsh_k�enql_shnm>�Chc�sgd�Rjx�hlo_bs�nbbtq�adenqd�nq�_esdq�
ldqfdq+�_mc�gnv�chc�hs�_eedbs�sgd�cxm_lhbr>�Sgdnqdshb_k�vnqj�hr�_kqd_cx�adfhmmhmf�sn�_ccqdrr�rnld�ne�sgdrd�
oqnakdlr�&d-f-+�Ghq_a_x_rgh�ds _k-+ 1/1/:�Kxq_�ds _k-+ 1/10:�L_n�ds _k-+ 1/10:�L_qngmhb�ds _k-+ 1/10(+�_ksgntfg�
lnqd�vnqj� hr�mdbdrr_qx-�@cchshnm_kkx+� sdkdrbnohb� rtqudxr� enq�Jthodq�Adks�ahm_qhdr�_mc�ltkshokd� rxrsdlr�_s�
rl_kkdq�rhydr+�_knmf�vhsg�enkknv,to�bg_q_bsdqhy_shnm+�vntkc�oqnuhcd�bqhshb_k�bnmsdws�enq�tmcdqrs_mchmf�sgd�shc_k�
dunktshnm�ne�rl_kk�JANr-

5-� �VgXs�fdnknfhb�opnbdrrdr�rgXod�sgd�rtpeXbdr�ne�rlXkk�JANr:�@qqnjnsg�chrok_xr�bnlokdw�rtqe_bd�l_qjhmfr+�
vghbg�eqdptdmskx�_ood_q�qdk_sdc�sn�sgd�knb_k�fdnogxrhb_k�dmuhqnmldms+�odqg_or�hmchb_shmf�sgd�hlonqs_mbd�ne�
l_rr�v_rshmf�&Rdbshnm 4(-�Gnvdudq+�sghr�hr�ats�nmd�gxonsgdrhr+�_mc�sgd�qdk_shud�a_k_mbd�adsvddm�l_rr�v_rs,
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