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�p T mr hs hnmr T mc nr a hiiT s hnmr hm T sed plneT ihmd cd d o na d T m
a hp a tiT s hnm lncd i

I-:-UghsdgdYc

CdoYqsldmsneOgxrhbYkNbdYmnfqYogx)VnncrGnkd NbdYmnfqYoghbHmrshstshnm)VnncrGnkd)L@)TR@

�AR S O�B S
SgdnqdshbYknbdYm bnmudbshnm hr Y mtldqhbYkkx bYkbtkYsdc lncdkne
sgdnbdYmvhsgrYksvYsdqhmYsvn,chldmrhnmYkbnmsYhmdq-Sgdantmc,
YqxbnmchshnmrYknmf sgdsno YqdkhmdYqkxbgYmfhmf sdlodqYstqd S Ymc
ektw nerYkhmhsx R hmbqdYrhmf eqnl sgd lncdk&r onkd sn dptYsnq-Sgd
rhcdr Ymc anssnl Yqd hmrtkYsdc Ymc hlodqldYakd-Cheetrhuhshdr neS
Ymc R YqddptYkrn cntakdcheetrhnm hrdkhlhmYsdc-Sgdqdenqd)sgdenbtr
hr tonm sgd bnmrdptdmbdr nelhwdc Chqhbgkds.MdtlYmm bnmchshnmr
tonm svn,chldmrhnmYkS.R bnmudbshnm hm sghrcddo nbdYm nudqstqm,
hmf bhqbtkYshnm bnmehftqYshnm-PdrtksrYqd bYkbtkYsdc nudqvhcd qYmfdr
nePYxkdhfg mtladqPT ’/y1� 0/5()rYkhmhsx ektwPYxkdhfg mtladqPTa
’/y2� 0/5()bnmsYhmdqkdmfsg ’1y21()Ymc OqYmcskmtladq�f ’0y017
Ymc∼(-Svn cheedqdmsdptYshnmrnersYsdYqdbnmrhcdqdc9nmdgYrbnm,
rsYmsoqnodqshdrdudqxvgdqd hmbktchmf bnmrsYmssgdqlYkYmc rYkhmhsx
cdmrhsx bndeehbhdmsr’sgd Antrrhmdrp YooqnwhlYshnm()Ymc sgd rdbnmc
trdrsgd rdYvYsdqdptYshnm nersYsd hm Ym nbdYmhb SyR qYmfd-Pdrtksr
Ysehwdc PT Yqd oqdrdmsdc enqmtldqntr uYktdr nePTa tmshkdhsgdqY
rsdYcx eknv nqY shld,cdodmcdmsbxbkhb eknv rdsrhm-EnqAntrrhmdrp
eknv vhsg �f ! 0/)Ymc enq rdYvYsdq eknv to sn Ys kdYrs �f + 017)
eknv nrbhkkYsdrhm rnld oYqYldsdqqYmfdr-Sgd nrbhkkYshnm nebnmudb,
shnm bdkkr nbbtqr ctqhmf Y rYkhmhsx cnlhmYsdc lncd vhsg dptYsnqhYk
rhmihmf-Sghr nrbhkkYshnm cheedqr eqnl nrbhkkYshnmr nesgd sdlodqYstqd
cnlhmYsdc lncd hm rnld bkhlYsd lncdkr Ymc hs Ykrn cheedqr eqnl
nrbhkkYshnmr hm kYanqYsnqx dwodqhldmsr enqS.R cqhudm bnmudbshnm-Hm
nsgdq oYqYldsdq qYmfdr)eknvr adbnld rsdYcx Ymc gxrsdqdrhr Ymc
ltkshokd rsYsdrdwhrsenqsgd svn lncdr-

�OS HB K D EHR S LOW
Pdbdhudc 02 Itmd 1/07
@bbdosdc 15 Rdosdladq1/07

ID WTLOCR
SgdqlngYkhmd:ltkshokd
rsYsdr:gxrsdqdrhr:nrbhkkYshnmr:
cddo nbdYm bhqbtkYshnm

.� Dmsqnctbshnm

Sgdènvrnegd_s_mc nev_sdqhm _mc ntsnesgdnbd_m rtqe_bdoqnuhcdantmc_qx bnmchshnmr
sn sgd nbd_m&rsdlodq_stqd _mc r_khmhsx sg_sg_ud oqnentmc d!dbsrnm cddo nbd_m bhqbtk_,
shnm)dpt_snqsn onkdgd_ssq_mredq)_slnrogdqhbvd_sgdq_mc d_qsg&rbkhl_sd-?bk_rrhblncdk
sg_shrlnqd sg_m 4/ xd_qrnkc ’Rsnlldk0850(hkktrsq_sdrsgd udqx rhlokdrsbnmrdptdmbd ne
sgd e_bssg_ssgdqd lhfgsad ch!dqdmsshld rb_kdr enq atnx_mbx enqbhmf eqnl sdlodq_stqd
_mc r_khmhsx-?ksgntfg cddo nbd_m v_sdq hr bnkc _r _ qdrtks nebnmudbshud rhmjhmf hm sgd

ANIR4AR I-@-VghsdgdYc ivghsdgdYc;vgnh-dct
SghrYqshbkd vYrnqhfhmYkkx otakhrgdc vhsg dqqnqr)vghbg gYud mnv addm bnqqdbsdc hm sgd nmkhmd udqrhnm-OkdYrd rdd
Bnqqdbshnm &gsso9..cw-cnh-nqf.0/-0/7/./2/80818-1/07-0445738(-
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D_qsg&rbnkcdqqdfhnmrhsrgnvdc sg_s_mnsgdqlncd nenbd_m ènv hronrrhakd)vhsg rhmjhmf
hm qdfhnmrnedmg_mbdc r_khmhsx ax dwbdrrdu_onq_shnm nudqoqdbhohs_shnm ’D“O(-Sgdlncdk
bnmrhrsrnesvn bg_ladqrbnms_hmhmf rshqqdcv_sdqok_bdc rhcdax rhcd_mc bnmmdbsdc ax svn
k_sdq_kstadr)nmd _ssgd sno _mc _mnsgdq _ssgd anssnl-D_bg bg_ladq g_r _ rl_kkrshqqdq
_mc _ ch!trhud)bnmctbshudrhcdv_kkhm bnms_bsvhsg _ mdhfgantqhmf rsnq_fds_mj-Nmdrsnq,
_fd s_mj bnms_hmr gnsr_ksx v_sdq sn qdoqdrdmsgd_shmf _mc dwbdrr ’D“O(nudq sgd sqnohb_k
nbd_m-Sgdnsgdqrsnq_fds_mj bnms_hmrbnkcv_sdqneknvdqr_khmhsx sn qdoqdrdmsbnnkhmf _mc
mdf_shud ’D“O(nudq _ onk_q qdfhnm-Sgd lncdkhr eqdptdmskx qdedqqdc sn _r _ zanw lncdk–
rhmbdsgdbg_ladqr_mc stadrb_m adqdoqdrdmsdc _ranwdrnev_sdqbnmmdbsdc ax stadr-Sgd
fnudqmhmf o_q_ldsdqr_qd sgd ch!dqdmbd nersnq_fd s_mj sdlodq_stqdrS×)_mc r_khmhshdrR×)
sgd ch!trhnm q_sdrneS _mc R sgqntfg sgd ch!trhud)bnmctbshud rhcdv_kkr_mc cq_f vhsghm
sgd stadr-Sgdx enql sgd q_shn �S×<αR× ’� hr bnd"bhdmsnesgdql_kdwo_mrhnm _mc α hr
sgd cdmrhsx bg_mfd bnd"bhdmsenq r_khmhsx()_ sgdql_kshldrb_kdρS)_ r_khmhsx shldrb_kdρR)
_mc _m dwoqdrrhnm nesgdcq_f dwodqhdmbdc ax sgdv_sdqènvhmf adsvddm bg_ladqr-Enqsgd
nbd_m)ρS ! ρR _mc gxrsdqdrhrnbbtqradsvddm nmdènv cnlhm_sdc ax S ’sgdS,lncd)vhsg
rhmjhmf hm sgd bnkc eqdrgdmdc anw()sn _ rdbnmc ènv cnlhm_sdc ax R ’sgd R,lncd)vhsg
rhmjhmf hm sgd v_ql r_ksx anw(_r knmf _rcq_f hr rt"bhdmskx rl_kk-Rtardptdmsrstchdrne
lnqdbnlokdw anwlncdkr_krn #mcltkshokdrs_sdr_mc gxrsdqdrhradsvddm sgdl ’L_qnsyjd
0883(-Sgd anw lncdkg_rrhlhk_qqdrtksrher_khmhsx qdk_w_shnm vhsg shldrb_kdρR hrqdok_bdc
ax r_khmhsx ètw ’Vghsdgd_c 0884)0885(-
Eknv cqhudm ax sdlodq_stqd ch!dqdmbdr _mc r_khmhsx ètw hr sgd snohb ne sghr rstcx-Hs

g_r addm entmc sg_snrbhkk_shnmr b_m _krn nbbtq enq ènvrcqhudm ax ch!dqdmsètw k_vr enq
sdlodq_stqd_mc r_khmhsx _s_ rtqe_bd-? rhlokdlncdkaxVdk_mcdq’0871(bnmrhcdqr_ rsq_s,
h#dc qdfhnm neèthc adknv _ gnqhynms_krtqe_bd jdos_sbnmrs_mssdlodq_stqd _mc vhsg _
bnmrs_msètw ner_khmhsx vhsg svn rs_bjdc anwdr _mc ch!dqdmsch!trhnm qtkdr adsvddm sgd
anwdrcdodmchmf nm sgdcdmrhsx itlo-?m nrbhkk_shnm nbbtqrenqbdqs_hm o_q_ldsdqr-? rdb,
nmc lncdk’Vdk_mcdq 0878( hr _ lnqd qd_khrshb b_rd ne_ rl_kkodqstqa_shnm sn rsq_sh#dc
èthc vhsg bnmrs_msr_khmhsx ètw _ssgd sno rtqe_bd-He_m hrnoxbmhb rtqe_bd adknv sgd sno
hr chrok_bdc tov_qc ax _ rl_kk_lntms)sgd u_ktd negd_sènv _ssgd antmc_qx hr _ksdqdc
adb_trd sgd knb_ksdlodq_stqd fq_chdmshmbqd_rdr atsr_ksètw hr bnmrs_ms-Sghr oqnctbdr
_ og_rd k_f kd_chmf sn fqnvhmf nrbhkk_shnmr-?ksgntfg sgd ldbg_mhrl qdrdlakdrzcntakd,
ch!trhnm– nrbhkk_shnmrvgdm sgd ch!trhuhshdr nesvn rtars_mbdr ch!dq)’Stqmdq 0862()sghr
nrbhkk_shnm nbbtqrdudm hesgd ch!trhuhshdr_qd sgd r_ld-
K_anq_snqx dwodqhldmsr vhsg #wdc sdlodq_stqd ch!dqdmbdr _mc r_ks ètw hlonrdc ax

_ otlo g_ud oqnctbdc ansg gxrsdqdrhr _mc nrbhkk_shnmr-Sgd d_qkhdrs dwodqhldmsr g_c _
fdnldsqx khjd sgd Rsnlldkanw lncdkvhsg rnld u_qh_shnmrenqoq_bshb_kqd_rnmr-Enqnmd
sghmf)rsd_chkx otlodc r_ksx _mc eqdrgdqv_sdqrv_r_ trdetkqdok_bdldmssn sgdch!trhnm ne
r_khmhsx sgqntfg sgd rhcdv_kkradb_trd dwodqhldmsctq_shnm v_rqdctbdc eqnl c_xrsn sdmr
nelhmtsdr-Sgdl_fmhstcdrnegxrsdqdrhr_mc nesgditlor_fqddvhsg _ sgdnqxlnch#dc enq
sgdk_anq_snqx bnm#ftq_shnm ’Vghsdgd_c)0884)0885)0887)1///(-?mnsgdqcdrhfm dwghahsr
nmkx _ shmx gxrsdqdrhrq_mfdhm rohsdnesgde_bssg_ssgditloradsvddmlncdrqdl_hmrk_qfd
’Vghsdgd_c 1//8(-Xds_mnsgdqcdrhfm cdudknor_m nrbhkk_shnm vhsg _ k_xdqsg_senqlr_mc
lhwdr _v_x odqhnchb_kkx ’sd Q__ 1//0)Vghsdgd_c d s Ti-1//4(-Hshr odqg_or _ fnnc #mhsd
_lokhstcd dwoqdrrhnm neVdk_mcdq&r’0871(zzho,zno–-
Sghr rstcx otqrtdr sgd ptdrs sn #mc ltkshokd rs_sdr _mc #mhsd _lokhstcd nrbhkk_,

shnmr trhmf sgd M_uhdq,Rsnjdr dpt_shnmr hm sgd rhlokdrsonrrhakd bnm#ftq_shnm)_ rhlokd
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qdbs_mftk_qbnms_hmdq-Sgd bnmudbshnm hrcqhudm ax _m nbd_mkhjd khmd_qkx bg_mfhmf sno rtq,
e_bd sdlodq_stqd antmc_qx bnmchshnm ’Chqhbgkdsantmc_qx bnmchshnm()entmc hm _ mtladq
nebnm#ftq_shnmr sn rstcx cxm_lhbr necddo nbd_m rhmjhmf ’Qnrrax 0854)Ad_qcrkdx _mc
Edrs_ 0861)O_o_qdkk_ _mc Xntmf 1//1)Vhmsdqr _mc Xntmf 1//8(-Rtodqhlonrdc nm sgd
sno Chqhbgkdssdlodq_stqd bnmchshnm hrr_khmhsx ètw _knmf sgd sno ’qdoqdrdmshmf v_sdqètw(
vhsg onrhshud r_khmhsx ètw _ssgd gnsdmc sg_skhmd_qkx cdbqd_rdrsn mdf_shud r_khmhsx ètw _s
sgd bnkc dmc ’Mdtl_mm antmc_qx bnmchshnm(-?knmf sgdrhcdr_mc anssnl sgdbnms_hmdqhr
hmrtk_sdc _mc g_rydqn r_khmhsx ètw-Sgdhmsdqm_klhwhmf oqnodqshdrneS _mc R _qd rdsdpt_k
sn d_bg nsgdq-Rtbg _ lhwhmf k_v hrkhjdlnrsmtldqhb_klncdkrsg_s_rrhfm dpt_ku_ktdrenq
stqatkdmsrshqqhmf neS _mc Rvhsghm sgdnbd_m-Hsdkhlhm_sdrcntakd,ch!trhnm _ssgdantmc,
_qhdr _mc bdqs_hm vdkk,jmnvm bnmrdptdmbdr rtbg _r r_ks#mfdqrnq cntakd,ch!trhud k_xdqr
vhsghm sgd èthc-Sgdqdenqd)sghrlncdkhroqna_akx sgd rhlokdrsnmd onrrhakd-B_kbtk_shnmr
vhsg sghrrhlokd fdnldsqx _qd mnsoqduhntrkx bnlokdsdc nudqdwsdmrhud o_q_ldsdqq_mfdr-
Sgdhmhsh_klnshu_shnm enqsgdb_kbtk_shnmrv_rsn cnbtldmssgddwodbsdcltkshokdrs_sdr

_mc gxrsdqdrhr_rhm Rsnlldk&ranw lncdk_mc sgd k_anq_snqx qdrtksr-Rtardptdmsitrsh#b_,
shnm _qnrd _esdq bnmmdbshnmr vhsg nbd_m lncdkr adb_ld bkd_q-Rodbh#b_kkx)_ vhcd q_mfd
nertbg nbd_m bhqbtk_shnm lncdkr dwghahsr nrbhkk_shnmr-Hm l_mx b_rdr)_ u_qhdsx neldbg,
_mhrlr _qd hmbktcdc hm rtbg lncdkr rtbg _r _slnrogdqhb u_qh_ahkhsx)qns_shmf cxm_lhbr)
hmrs_ahkhsx kd_chmf sn dcchdr_mc stqatkdmbd)vhmc d!dbsr)_mc hbd ’R_j_h_mc Odkshdq 0885)
Shlldql_mm d s Ti-1//2)Knuhmf _mc U_kkhr 1//4)?qydkd s Ti-1//5)Rdudkkdb _mc Edcnqnu
1/04 _mc qdedqdmbdr sgdqdhm(-Nbd_m bhqbtk_shnm lncdkr qdkdu_mssn sgd oqdrdmsrstcx trd
nmkx du_onq_shnm lhmtroqdbhohs_shnm r_khmhsx a_k_mbdrbnlahmdc vhsg _ #wdc _slnrogdqhb
sdlodq_stqd-Og_rd k_fr neS _mc R fdmdq_sd nrbhkk_shnmr hm sgd ?sk_mshb ldqhchnm_knudq,
stqmhmf bhqbtk_shnm-Sgdlncdkrg_udu_qhdc bnlokdwhsx _mc rnoghrshb_shnm-? rhlokd2� 1
anw lncdk’Bnkhm cd Udqchéqd)Idkkntk)_mc Réudkkdb 1//5( bnlahmdr sgd _aqtos sq_mrh,
shnmr ne sgd Rsnlldklncdkvhsg sgd zzho,zno nrbhkk_shnmr entmc ax Vdk_mcdq ’0871(–-
Nrbhkk_shnmr_krn dwhrshm _ rhlokd anw lncdk’Bnkhm cdUdqchéqd 1//6()_ svn,chldmrhnm_k
nbd_m bhqbtk_shnm lncdk’Rdudkkdb d s Ti-1//5)L_qbg_k d s Ti-1//6()_ sgqdd,chldmrhnm_k
fdmdq_kbhqbtk_shnm nbd_m lncdk’Vd_udq_mc R_q_bghj 0880)Vd_udq d s Ti-0882()_mc bnt,
okdc nbd_m,_slnrogdqhb bkhl_sdlncdkr’Cdkvnqsg d s Ti-0882)?qydkd s Ti-1/0/)Bnkhm cd
Udqchéqd _mc sdQ__ 1/0/)_mc qdedqdmbdrsgdqdhm(-Nrbhkk_shnm odqhncr_qd sxohb_kkx lhkkdm,
mh_k-Vhsgntsdwbdoshnm)sgdqd_qdbxbkhbbg_mfdrhm rsqdmfsg nesgdS,lncd’bnqqdronmchmf
sn sgd oqdrdmsMnqsg ?sk_mshb bhqbtk_shnm(-?m nrbhkk_shmf R,lncd hrmnsentmc-
Hsltrsad dlog_rhrdc sg_ssgd hmsdmsgdqd hrmnssn oqnuhcd _m nbd_m lncdk-Snn ltbg

hlonqs_mscxm_lhbrhrlhrrhmf-Oqhmbho_kkx)hm sghr#qrs_ooqnwhl_shnm)sgd dpt_shnmrenq_
qns_shmf èthc _qdmnsdudmtrdc-Vgx hrqns_shnm nlhssdcvgdm hshr_m drrdmsh_khmfqdchdmsne
lnrsnbd_mlncdkr;Sgd_mrvdqhrsvnenkc-Ehqrs)sgddpt_shnmrnelnshnm enqqns_shmf èthc)
drodbh_kkx sgnrd _ookhdc sn sgd nbd_m _qdlnqd bnlokdw-Sgdx qdpthqd dhsgdq_ etkkx sgqdd,
chldmrhnm_kbnms_hmdqnq _m _udq_fhmf oqnbdctqd _bqnrrsgd a_rhmrsn oqnctbd rhlokh#dc
’ynm_kkx _udq_fdc(bhqbtk_shnm)atssghrqdpthqdr_rrtloshnmr_antschrrho_shnm vhsghm sgd
vdrsdqm antmc_qhdr_mc rhmjhmf qdfhnmrsg_s_qdmnsxdsoqnudm-Rdbnmc)hshrtrdetksn rsqho
sgdoqnakdlcnvm sn sgdrhlokdrsb_rdsn rstcx #qrs-Vdb_m rgnv sg_sntqqdrtksr_qdqnatrs
ed_stqdrnudq_ ltbg vhcdqq_mfd neo_q_ldsdqrsg_m sgnrd nenbd_m lncdkoqnidbsr-
Hm _cchshnm)nbd_m bhqbtk_shnm hrnmkx nmd nel_mx ogdmnldm_ qdoqdrdmsdc ax sgd anw-

Nrbhkk_shnmr _qd _kqd_cx entmc hm nsgdq bnms_hmdqr trhmf Chqhbgkds.Mdtl_mm antmc_qx
bnmchshnmr-Nmd rdptdmbd nerstchdr nenrbhkk_shmf ènvr hmunkudr bnms_hmdqr vhsg ahm_qx
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bnmudbshnm cqhudm ax lhwdc Chqhbgkds.Mdtl_mm bnmchshnmr’Srhsudqakhs)0884)0886_()_mc
hm shksdc rknsr ’Srhsudqakhs0886a)0888)1//3)1//6)Yg_n d s Ti-1//6(-?mnsgdq rstcx g_r
nrbhkk_shnmrhm _ rhmfkdbdkklncdkneQ_xkdhfg“Adm_qc bnmudbshnm nev_sdqcqhudm ax _ sdl,
odq_stqdch!dqdmbd_mc _m tov_qc ètw ner_khmhsx ’Vghsdgd_c 1/06(-Sgdqdenqd)mtldqntr
rstchdrvhsglhwdc Mdtl_mm.Chqhbgkdsenqbhmf qdhmenqbdc sgdhcd_ sg_sltkshokddpthkhaqh_
_mc nrbhkk_shnmrlhfgs_qhrd hm sgd rhlokdrsoqnakdl _rhshrenqltk_sdc gdqd-
?ksgntfg dlog_rhr hm sghr hmsqnctbshnm hr nm _m nbd_m lncdk)_aqtossq_mrhshnmr _mc

nrbhkk_shnmreqnl lhwdc Chqhbgkds.Mdtl_mm lhfgs_krn nbbtqhm rhst_shnmrnsgdqsg_m sgd
nbd_m-Ltkshbnlonmdmsbnmudbshnm vhsglhwdc antmc_qx bnmchshnmrlhfgsnbbtqhm nsgdq
qdfhnmrhm sgdd_qsg)_rvdkk_rhm sgdok_mdsr)hm rnldnesgdhqlnnmr)hm bdqs_hm sxodrners_qr
_mc hm dmfhmddqhmf-Uhqst_kkx dudqx èthc hrltkshbnlonmdmshm sgd m_stq_kvnqkc-D_qsg&r
_slnrogdqd _mc sgd f_rdntrok_mdsrg_ud ansg sdlodq_stqd _mc _mnsgdqbnlonmdmsrtbg
_r v_sdq)b_qanm chnwhcd)gxcqnfdm nq gdkhtl-Mtldqntr lnnmr g_ud v_sdq _mc onrrh,
akx chrrnkudc bnlonmdmsrvhsg _bshud hmsdq_bshnm vhsg hbdldkshmf _mc eqddyhmf-Khjdvhrd)
D_qsg g_rl_mx k_xdqrnesgd rtqe_bd)l_mskd)_mc bnqd)_kkvhsg _ #wdc rtqe_bd sdlodq_stqd
_mc _ bnlonrhshnm_kètw nev_sdq)bqtrs_mc rdchldmshmsn _mc ntsnesgd hmsdqhnq-Ehm_kkx)
sgd rs_qr g_ud sdlodq_stqd _mc gdkhtl.gxcqnfdm q_shnr)vhsg ch!dqhmf ètw k_vr adsvddm
k_xdqr-Sgtr)hshrgnodc sg_senq_kksgd qd_rnmrkhrsdc hm sghrhmsqnctbshnm)sgd enbtrtonm
sgd bnmrdptdmbdrnelhwdc Chqhbgkds)Mdtl_mm cntakd bnlonmdmsbnmudbshnm vhsg rtbg
_ rhlokd fdnldsqx hritrsh#dc ax sgd mdv qdrtksroqdrdmsdc gdqd-

1� Rgd lncdkTmc fnudqmhmf dptTshnmr

Bnmudbshnm hm _ bnms_hmdqnev_sdqhrcqhudm ax _ sdlodq_stqd _mc r_khmhsx ètw chrsqhatsdc
_bqnrrsgd sno-Sgd v_sdq r_khmhsx R/ khdrhm _ qdbs_mftk_q bnms_hmdqnecdosg C)vgdqd y hr
onrhshudtov_qc hm sgdudqshb_kchqdbshnm nefq_uhsx _mc nekdmfsgJ hm sgdk_sdq_k’w(chqdbshnm
_knmf sgd bnms_hmdq- Sgd _udq_fd hmhsh_ksdlodq_stqd nesgd èthc hrS/-? sdlodq_stqdS/ ∇
ψ)S<1(hmbqd_rdr khmd_qkx eqnl sgd sno nesgd kdesdmc sn S/ ∞ ψ)S<1(_ssgd sno nesgd
qhfgsdmc-Sghrl_jdrsgd cdmrdrsv_sdqeqnl S _ssgd kdesdmc _mc khfgsdrs_ssgd qhfgs-?
cnvmv_qc r_khmhsx ètw ER + ζZ>R<>y [ hr _krn hlonrdc)vgdqd ζ hr r_ksch!trhuhsx-’Mnsd
sghr cd#mhshnm neètw ch!dqr eqnl sgd trt_kcd#mhshnm)vghbg vntkc _ookx sn ètw hm sgd
tov_qc chqdbshnm-(Sgd hlonrdc cnvmv_qc ètw _ssgd sno nesgd bnms_hmdqhrsgd mdf_shud
nesghru_ktd _ssgdkdesdmc _mc hskhmd_qkx hmbqd_rdrsn sghru_ktd _ssgdqhfgsdmc-Sgdqdenqd)
sgd cdmrdrsv_sdqeqnl R hr_ssgd qhfgsdmc _mc sgd khfgsdrs_ssgd kdes-
Sgddpt_shnmrfnudqmhmf bnmrdqu_shnm nel_rr)lnldmstl)gd_s)_mc r_ksg_udbnmrs_ms

bnd"bhdmsr dwbdosenq sdqlr cqhudm ax atnx_mbx ’rdd ?oodmchw(-Sgdx _qd sq_mrenqldc
sn chldmrhnmkdrr enql trhmf udknbhsx rb_kd ζ<C)sdlodq_stqd rb_kd )S ’sdlodq_stqd hm
cduh_shnm eqnl S/()_ r_khmhsx rb_kd a_rdc nm sgd fq_chdmsoqnuhchmf _ ètw sn sgdènv _ssgd
qhfgs,g_mc sno )R + 1C>R<>y /)J)_mc sgd shldrb_kd C1<ζ-Sgd chldmrhnmkdrr bnms_hmdq
hr rjdsbgdc hm #ftqd 0-Chldmrhnmkdrr r_khmhsx ètw _knmf sgd sno q_mfdr eqnl ∇/-4 sn /-4
_mc chldmrhnmkdrrsdlodq_stqd q_mfdreqnl / sn 0-Sgdbnms_hmdqg_rcdosg 0 _mc _ kdmfsg
fhudm ax sgd kdmfsg J.C-
Sgd chldmrhnmkdrrdpt_shnmr_qd

>S
>s

∞ � � ·S + |1S) ’0(
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9gerlb 0�@ svn,chldmrhnmYkhmrtkYsdc qdbsYmftkYq bnmsYhmdq nevYsdq gYr khmdYq bgYmfdr ne S Ymc
cnvmvYqc rYksfitw DR Yknmf sgd sno-Sgdqd hr ydqn fitw nevYsdq)gdYsYmc rYkssgqntfg sgd rhcdr Ymc
anssnl-

>R
>s

∞ � � ·R + |1R- ’1(

Nmkx svn,chldmrhnm_kènvr_qd bnmrhcdqdc-Sgd unqshbhsx dpt_shnm hr
)
0
Op

�
>

>s
∞ � � ·

(
∇ |1

[
δ+ PT

>S
>w

∇ PTe
>R
>w
) ’2(

vgdqdδ+ ψ>t<>y (∇ ψ>v<>w(-Sgd dpt_shnm enq_ rsqd_letmbshnm hr

|1τ + δ- ’3(

Sgd sgqdd fnudqmhmf o_q_ldsdqr_qd sgd Q_xkdhfg mtladqPT + f �)SC2<ζκ)sgd r_khmhsx
ètw Q_xkdhfg mtladqPTe + ∇f αZ>R<>y [C3<ζκ_mc sgdOq_mcskmtladqOp + κ<ζ vgdqd
ν/ hr_udq_fdcdmrhsx)κhrjhmdl_shbuhrbnrhsx)f hr_bbdkdq_shnm nefq_uhsx)� hrsgdbnd"bhdms
nesgdql_kdwo_mrhnm)α hrsgdbnd"bhdmsnecdmrhsx bg_mfdax r_khmhsx)_mc ζ hransg sgdql_k
_mc r_khmhsx ch!trhuhsx-Kdmfsg J.C hr_ entqsg chldmrhnmkdrrmtladq-
Sgd_oodmchw bnms_hmr_ cdrbqhoshnmnesgdoqnbdctqdnehmsdfq_shnm _mc sdrsrnesgd#mhsd

ch!dqdmbdrbgdldtrdc sn mtldqhb_kkx _cu_mbddpt_shnmr’0(“’3(hm shld s-Sgdlnrsmnudk
qdrtksr)cdrbqhadc hm rdbshnm 2)_qd nrbhkk_shnmrsg_s_qd ch!dqdmseqnl nmdrentmc hm nsgdq
bnm#ftq_shnmr-Sgd qdrtksrrgnv sg_svhsg Antrrhmdrp dpt_shnmr’h-d-vhsg bnmrs_ms� _mc
α()sgd nrbhkk_shnmr nbbtq nudq aqn_c q_mfdr neJ.C)PT)_mc PTe enqOp ! 3-Nrbhkk_shnmr
_krn nbbtq vhsg _ rd_v_sdq dpt_shnm ners_sd enq Op eqnl 0 sn 017-Sgd rs_mc_qc enqltk_
DNR,7/ ’RBNQvnqjhmf fqnto 0868(enqsgdbnd"bhdmsrnedwo_mrhnm enqsdlodq_stqd _mc
r_khmhsx enq rd_v_sdq hrtrdc vhsg _m _udq_fd sdlodq_stqd ne4-/”B _mc r_khmhsx ne24 ORT-
Enq rd_v_sdq b_kbtk_shnmr)ro_sh_kkx cdodmcdmsu_ktdr nePT _mc PTe _qd hmrdqsdc _sd_bg
fqhc onhmsnesgdmtldqhb_kdpthu_kdmssn dpt_shnm ’2(sn lhlhb sgd u_qh_shnm nedwo_mrhnm
bnd"bhdmsr-Sgd _udq_fd u_ktdrnePT _mc PTe _qd trdc sn rdssgd o_q_ldsdqro_bd qdrtksr-
Rdbshnm 3 cdrbqhadrrsd_cx ènvrsg_snbbtqenqAntrrhmdrp dpt_shnmrvhsg Op +∼ _mc hm
nmd b_rd sgd qdrtksr _qd rgnvm sn ad udqx rhlhk_q enq Op + 0-Dhsgdq _ S,lncd nq _m R,
lncdènv nbbtqrvhsg gxrsdqdrhr_mc _aqtossq_mrhshnm rdo_q_shmf sgd dwsqdldr)rhlhk_qsn
dudm rhlokd anw lncdkqdrtksr-Sgd o_q_ldsdqro_bdrenqrsd_cx ènvrsg_s_qd cdsdqlhmdc
_qd #qrs_ rgnqsbnms_hmdqvhsg J.C + 1 enqOp +∼)_mc enqOp + 0 vhsg dhsgdqPT adknv
0/4_mcPTe adknv 7� 0/4:nqrdbnmc enqJ.C + 7)05)_mc 21 enqu_ktdrnePT _mcPTe eqnl
/ to sn 1� 0/5-Sgd ok_bdrsg_sqdrtksr_qd fhudm _mc sgd o_q_ldsdqbnudq_fd _qd _kkkhrsdc
hm s_akd 0-
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FTaib 0�MtldqhbYkqdrtksr-

KnbYshnm PW PWa F./ Lf Sxod

Rdb-2 1� 0/5 0/4 sn 1� 0/5 7)21 0)∼ A)R
Rdb-4 1� 0/5 / 1 0 A
1Y 0/3 To sn 0-4� 0/4 1 0 A
1a 2� 0/3 To sn 2� 0/4 1 0 A
1b 2� 0/4 To sn 2� 0/5 1 0 A
2Y)2d 0/4 To sn 7� 0/4 7 0 A)R
2a)2e 0/4 To sn 7� 0/4 7 1 A)R
2b)2f 0/4 To sn 7� 0/4 7 2 A)R
2c)2g 0/4 To sn 7� 0/4 7 3 A)R
3 0/4 2� 0/4)1-4� 0/4 7 05 sn 017 R
4 0/4 2-4� 0/4 7 0/ R
5 0/4 1-4� 0/4 7 0 R
6Y 0/3 To sn 3� 0/3 1 ∼ A
6a 2� 0/3 To sn 5-2� 0/4 1 ∼ A
6b 0/4 To sn 0-7� 0/5 1 ∼ A
7 2� 0/3 5� 0/4 sn 48)0// 1 ∼ A
8 / / 05 ∼ A
0/ 0/// 0/ 05 0)∼ A
00 0/// 4/ 05 ∼ A
01Y 2� 0/3 To sn 7� 0/3 7 ∼ A
01a 4� 0/4 To sn 2� 0/5 7 ∼ A
02 2� 0/3 81// sn 00)5// 7 ∼ A
03 2� 0/3 25)0// sn 25)1// 7 ∼ A
04Y 4� 0/4 / 7 ∼ A
04a 4� 0/4 4� 0/4 7 ∼ A
04b / 4� 0/4 7 ∼ A

Mnsd9Sxod hmchbYsdrsgd dptYshnm nersYsd:A hrenqAntrrhmdrp Ymc R enqRYksvYsdq-

2� NrbhkkTshmf eknvrTsknv OqTmcskmtladqTmc hm rdTvTsdq

Sgdkdmfsg J.C + 1 hrtrdetkenqcdsdqlhmhmf sgdadg_uhntqnesgdbnlodshmf sgdql_k_mc
r_khmhsx enqbhmf adb_trdsvn bhqbtk_shmf bdkkrb_m khdrhcdax rhcd _mc d_bg bdkkb_m adcqhudm
ax S nqRlnqdrsqnmfkx _mc xdsmtldqntrbdkkrrhcd,ax,rhcd_qdmnsonrrhakd-EnqPT + 0/3
_mc Op + 0)’#ftqd 1’_(()gxrsdqdrhr_mc _aqtossq_mrhshnmrrhlhk_qsn sgdnqhfhm_kRsnlldk
anw lncdknbbtq-Gnvdudq)enqsgd k_qfdqu_ktdrPT + 2� 0/3 _mc 0/4 _mc Op + 0 ’#ftqd
1’a)b((nrbhkk_shnmrnbbtqhm ok_bdne_ gxrsdqdrhrq_mfd-Sgdq_mfdrrgnvm hm #ftqd1 _qdmns
oqdbhrd-Qtmrvhsg rknvkx u_qxhmf bnmsqnko_q_ldsdqr cnm&s_bbtq_sdkx hmchb_sd sgd khlhsr
nesgd nrbhkk_shnm q_mfd rhmbd nrbhkk_shnmr_ssq_mrhshnm b_m g_ud udqx knmf fqnvsg nqcdb_x
q_sdr-
Rhlhk_q nrbhkk_shnmr dwhrs hm knmfdq bnms_hmdqr-Ehftqd 2’_“c( ’kdes bnktlm( oqdrdmsr

qdrtksrvgdm d_bg ènv g_rbnld sn _m dpthkhaqhtl u_ktd nedhsgdqrsd_cx ènv nq_m nrbhk,
k_shnm nudql_mx ènv odqhncr-Hsrgnvr_lokhstcd enqsgd b_rdrneAntrrhmdrp bnmudbshnm
_sPT + 0/4)J.C + 7 _mc enqsgd entqu_ktdrOp + 0)1)2)3-?ksgntfg bnudq_fd hrmns_r
bnlokdsd _rhm #ftqd 1 adb_trd neshldkhlhs_shnmrenqsgdmtldqntrbnlots_shnmr)bkd_qkx
sgdqd _qd vdkk,cd#mdc q_mfdr nenrbhkk_shnmr enq sgd #qrssgqdd u_ktdr neOp-Sgd q_mfdr ne
nrbhkk_shnmrch!dqeqnl sgd q_mfd negxrsdqdrhrenqOp + 3 hm #ftqd 2’c(-
Nbd_m u_ktdr neOp dwsdmc eqnl 3 hm onk_q qdfhnmr to sn 02 hm sgd sqnohbr-Sgdqdenqd)

sgd Antrrhmdrp qdrtksrlnshu_sdc b_kbtk_shnmr nudq sgd r_ld o_q_ldsdq q_mfd vhsg _ rd_,
v_sdq dpt_shnm ners_sd-Rhmbd sgd r_khmhsx,sdlodq_stqd cdodmcdmscdmrhsx qdk_shnm enq rd_
v_sdqhrmnmkhmd_q)hsv_r_mshbho_sdc sg_sshld,cdodmcdmsènvrlhfgsadlnqd oqdu_kdms-
Sgd b_kbtk_shnmr_cu_mbd sgd unqshbhsx dpt_shnm hm shld a_rdc nm u_ktdrnePT _mc PTe ne
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9gerlb 1�Dunktshnm nesgd lYwhltl Yarnktsd uYktd nersqdYletmbshnm =τlYw=&akYbj)rnkhc()S Yssgd
bdmsqd nesgd anssnl ltkshokhdc ax 0/ &qdc)gdYux(Ymc R Yssgd bdmsqd nesgd anssnl ltkshokhdc ax 0//
&fqddm)cnsr(enqAntrrhmdrpfithcvhsgLf + 0Ymc F./ + 1-UYktdrnePWa YqdrtarshstsdcenqshldadbYtrd
PWa hrhmbqdYrdc axzwdc rsdorrdptdmshYkkx-&Y(PW + 0/3)PWa rsYqsrYs/ Ymc hmbqdYrdrhm rsdorne4/// to
sn 0-4� 0/4-&a(PW + 2� 0/3 vhsg sgdrYldPWa rdptdmbdto sn 2� 0/4-&b(PW + 0/4 vhsg PWa rsYqshmf
Ys/ Ymc hmbqdYrhmf hm rsdorne0/4 to sn 2� 0/5 &bnkntqnmkhmd(-
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9gerlb 2�UYktd nersqdYletmbshnm enqbnmudbshnm YsPW + 0/4)F./ + 7-Sghr hr mnsY shld rdptdmbd
khjd zftqd 1-DYbg onhmsqdoqdrdmsrsgdlYwhltl nqlhmhltl enqY knmf qtm nudqmtldqntrbxbkdr-Sgd
qdfhnmrvhsg shld,cdodmcdmsfinv Yqd rgYcdc-PdrtksrYqd enqAntrrhmdrp dptYshnmrnm sgd kdesYmc enq
rdYvYsdqonkxmnlhYkbndffbhdmsrnm sgd qhfgsvhsg &Y)d(Lf + 0 &a)e(Lf + 1 &b)f(Lf + 2)&c)g(Lf + 3-

rd_v_sdq_sdudqx fqhc onhms-Sgd rd_v_sdqdpt_shnm ners_sd hrbdmsqdc _qntmc sgd _udq_fd
nbd_m sdlodq_stqdne4”B _mc _ r_khmhsx ne24 r_khmhsx tmhsr-Sgdqdrtksr_qdoqdrdmsdc hm sgd
qhfgsbnktlm ne#ftqd 2 enqsgd r_ld o_q_ldsdqr_rsgd kdes-Sgd q_mfdrnenrbhkk_shnmr_qd
bkd_qkx fqd_sdq-Rhmbd nrbhkk_shnmrnbbtq dudm _sOp + 3)_mnsgdq fqnto neb_kbtk_shnmrg_r
u_ktdrneOp hmbqd_rhmf eqnl 0 to sn 017 ’#ftqd 3(-Sgd nrbhkk_shnmrhm _kkb_rdrhmsqnctbd

9gerlb 3�@ qtm rgnvhmf nrbhkkYshnmrhm rsqdYletmbshnm rsqdmfsg Ysch©dqdmsuYktdrneLf YsPW + 0/4)
PWa + 2� 0/4)F./ + 7-@ssgd shldr r + 1)1-3)1-7)2-1 Ymc 3-/)Lf sYjdrsgd uYktdr05)11)21)53)Ymc
017-Sgdm)Ysr + 3-3)PWa hrbgYmfdc sn 1-4� 0/4 Ymc YesdqYantsnmd shld tmhsY ronmsYmdntrfqnvhmf
nrbhkkYshnm adbnldrkYqfd dmntfg sn rdd-
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sgd onrrhahkhsx sg_snrbhkk_shnmrvhsg sgd rd_v_sdqdpt_shnm ners_sdlhfgsdudm nbbtqhm sgd
khlhsneRsnjdrènv ψOp +∼(-Ntqmtldqhb_koqnbdctqdrb_mmnsad _ksdqdc enqsghrkhlhs)
rn sgd ptdrshnm nevgdsgdqnrbhkk_shnmrnbbtqenq_ mnmkhmd_qcdmrhsx qdk_shnm khjd rd_v_sdq
enqRsnjdrènv hm sghrbnms_hmdqvhsg Chqhbgkds.Mdvl_mm cqhuhmf qdl_hmrtmqdrnkudc-
Sgd shld,cdodmcdms ènvr entmc gdqd nmkx nbbtq hm ènvr cqhudm ax _ rhmjhmf r_ksx

oktld-Eknv roddc hmbqd_rdr _mc cdbqd_rdr _r sgd rhmjhmf r_ksx oktld lhfq_sdr a_bj _mc
enqsg _ rgnqschrs_mbdeqnl sgdv_ql r_ksx dmc-Sgdbxbkdhrodqhnchb-?m nrbhkk_shnm hm rd_,
v_sdqvhsg PT _mc PTe bknrd sn sgd sq_mrhshnm u_ktdrsn rsd_cx ènv _sOp + 0/ hrrgnvm hm
#ftqd 4-Sgd nrbhkk_shnm sxohb_kkx g_r _ atqrsbxbkd vhsg e_rsdq ènv sg_scdonrhsr _ oktld
nev_ql r_ksx v_sdq _knmf sgd anssnl rdo_q_sdc eqnl _ odqhnc neqdk_shudkx bnmrs_msènv
roddc vhsg rhmjhmf sg_shrmnsbnmbdmsq_sdc _ssgdv_ql dmc-?esdqsgdatqrs)_ r_ksx fq_uhsx
btqqdmssq_udkr_knmf sgd anssnl-

9gerlb 4�UdqshbYkrdbshnmrvhsg bnmsntqrne=τ=&akYbj)rnkhc()S &qdc)gdYux(Ymc R &akYbj)cYrgdc(ctqhmf
Ym nrbhkkYshnm vhsg rdYvYsdqoqnodqshdr-PW + 0/4)PWa + 2-4� 0/4)Lf + 0/)F. / + 7 &bnkntqnmkhmd(-
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9gerlb 5�Bnktlmr&0fl4(rgnv Y rdptdmbd ctqhmf Ym nrbhkkYshnm bxbkd vhsg PW + 0/4)PWa + 1-4� 0/4)
F./ + 7)Ymc Lf + 0-KYadkkdc cnsrhm &e(fhud sgd shld nedYbg bnktlm &sgd hmsdquYkhrmnsdwYbskx tmh,
enql(-Pnvr9&Y(UdqshbYkrdbshnmrrgnvhmf bnmsntqrne=τ=enqbntmsdqbknbjvhrd bhqbtkYshnm)&akYbj)rnkhc()
=τ=bknbjvhrd bhqbtkYshnm)&akYbj)cYrgdc()S &qdc)gdYux(Ymc R &aktd)rnkhc(-UdqshbYkYwhr rsqdsbgdc ax
YooqnwhlYsdkx 1 rn sgd cdsYhkr Yqd lnqd bkdYqkx uhdvdc-&a(Chrsqhatshnm neS Yscdosg ne/-0764 tmcdq
sgd rtqeYbd &qdc)rnkhc(Ymc Yknmf sgd anssnl &qdc)cYrgdc(-&b(Chrsqhatshnm neR Yssgd rtqeYbd &aktd)
rnkhc(Ymc Yknmf sgd anssnl &aktd)cYrgdc(-&c(Chrsqhatshnm neudqshbYkudknbhsxT Yslhcckd cdosg-Sgd
oYmdkrYkkgYud sgd rYld rbYkd-&d(Chrsqhatshnm neudqshbYkudknbhsx Yslhcckd cdosg vhsg sgd rbYkd nedYbg
oYmdkmnqlYkhrdc sn sgd fqdYsdrsuYktd sn rgnv sgd rknvdqfinv-&e(Shld rdptdmbd ctqhmf lYmx bxbkdr
ne=τ=lYw &akYbj()S Yssgd lhcckd nesgd anssnl &qdc()Ymc R Yssgd lhcckd nesgd anssnl &aktd(&bnkntq
nmkhmd(-

Sgd k_qfd _lokhstcd udqrhnm nesgd nrbhkk_shnm vhsg rd_v_sdq _sPT + 0/4)PTe + 1-4�
0/4)_mc Op + 0 hr_ ahslnqd bnlokhb_sdc ’#ftqd 5(-Sgd ènv roddcrto _mc rknvrcnvm
_r _ oktld ner_ksx v_sdq _ksdqm_sdkx enqlr _ants0.2 nesgd v_x eqnl sgd v_ql dmc _mc
sgdm u_mhrgdr-Sgd bnktlmrrgnv shld rdptdmbdrne_ u_qhdsx need_stqdr-Hm bnktlm 0)sgd
e_rsènv adfhmr vgdm _ cdmrhsx hmudqrhnm enqlr nudq sgd r_ksx dmc _mc hmhsh_sdr _ rl_kk
rtqe_bd fxqd-Sgd rtqe_bd bnmudqfdmbd l_jdr _ ok_sd_t nev_ql r_ksx v_sdq sg_shr rdo_,
q_sdc eqnl sgd rsq_sh#dc v_sdq ax _ chrshmbsk_sdq_kitlo hm S _mc R rtqqntmcdc ax svn
bntmsdq,qns_shmf fxqdr-Ctqhmf sghrodqhnc)sgd onrhshud cdrs_ahkhrhmf r_ksètw hrmnsbntm,
sdqa_k_mbdc ax _ rs_ahkhrhmf gd_sètw adb_trd sgdv_sdqhm sgdv_ql onnktmcdqsgdrtqe_bd
_ssgdqhfgshr_kqd_cx v_ql-Sgdr_ksx oktldcdrbdmcrsn sgdanssnl hm bnktlm 1 hm _ atqrs
nemdf_shud udqshb_kudknbhsx-Sgdm)r_ksx v_ql v_sdq roqd_cr sn sgd kdes_knmf sgd anssnl
’bnktlm 2(-Sgd anssnl r_ksx oktldlnudrk_qfd k_sdq_kchrs_mbdr-? odqhnc enkknvrvhsg _
vd_j rhmjhmf sgdql_koktld sg_senqlr_mc sgdm u_mhrgdr_ssgd bnkc dmc ’bnktlmr3)4(-
Hshrdohrnchb _mc rkhfgskx hqqdftk_qq_sgdqsg_m odqhnchb ’#ftqd 5’e((-Enqrtbg knv Op)sgd
roqd_chmf oktldr _ood_q sn sgd dxd sn ad k_sdq_kkx roqd_chmf anqdr _knmf sgd anssnl)ats
sgd rsqtbstqdrg_ud mns_kv_xraddm uhrhakd _mc sgdhqcds_hkdc enql _mc sgd o_q_ldsdqrenq
vghbg sgdx _qd lnrsoqnmntmbdc hr hmbnlokdsd-? rhlhk_q ènv g_r addm rddm enq PT to
sn 1� 0/5 _mc PTe + 0/5 atsenqnmkx nmd bxbkd adb_trd nesgd knmf shld qdpthqdc enqsgd
bnlots_shnm-
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2�.� 3sdScw yntr hl r gno s a nlsShldo r

Sgd_rodbsq_shn J.C + 1 hrvhcddmntfg sn _kknv _skd_rssvn bnmudbshnm bdkkrkxhmf rhcdax
rhcd atsm_qqnv dmntfg sn dwbktcd mtldqntrbdkkr_knmf sgd bnms_hmdq-Mtldqhb_kqtmr_s
#wdc PT _mc vhsgl_mx ch!dqdmbdrhm PTe _qd _kkbnmctbsdc enqOp + 0 _mc∼ tmshkqd_bg,
hmf dhsgdqrsd_cx _lokhstcd nqsgd bnmrs_ms_lokhstcd nrbhkk_shnmrhm sgd oqduhntrrdbshnm-
Vhsg Op +∼ sgdènvrdwghahsrsd_cx ènvr_mc sgd_mshbho_sdc gxrsdqdrhr_mc _aqtossq_m,
rhshnmrenqk_qfdPT _mc PTe-Ehftqd6 rgnvru_ktdrneS _mc R)_ssgdlhcckdnesgdbnms_hmdq
anssnl _knmf vhsg l_whltl u_ktd nesgd rsqd_letmbshnm=τl_w=nudqvhcd q_mfdrnePTe
enqsgd sgqdd u_ktdrPT + 0/3)2� 0/3 _mc 0/4-Sgd svn ènv lncdr_qd sgd r_ld _rsgnrd
hm Rsnlldk&ranw lncdk’0850()vhsg dhsgdq_ S,lncd vhsg rhmjhmf _ssgd bnkc eqdrgv_sdq

9gerlb 6�SgdlYwhltlYarnktsd uYktdrnersqdYletmbshnm=τlYw=&akYbj)gdYux()uYktdrneS Yssgd bdm,
sqd nesgd anssnl &qdc)sghm(Ymc uYktdr nerYkhmhsx R Yssgd bdmsqd nesgd anssnl &fqddm)cnssdc(Yr Y
etmbshnm nePWa enqLf +∼� F./ + 1 Ymc &Y(PW + 0/3)&a(PW + 2� 0/3)Ymc &b(PW + 0/4-S,lncd hr
sn sgd kdesYmc R,lncd sn sgd qhfgs-Sn Yunhc gYuhmf sgd btqudr enq=τlYw=)S Ymc R nudqkYo)uYktdr Yqd
ltkshokhdc nqn©rdsYrenkknvr9&Y()S gYr/-4 rtasqYbsdc Ymc sgd qdrtkshrltkshokhdc ax 1/:R hrltkshokhdc
ax1//-&a()S hrltkshokhdc ax1:R hrltkshokhdc ax4/-Hm &b(sgd S Ymc R btqudrYqd nlhssdc sn fhud Y bknrdq
uhdv ne=τlYw=-Sgd qYmfdrnenrbhkkYshnm YlokhstcdrmdYqsqYmrhshnmrYqd rgnvm ax sgd udqshbYkbtqudr-
Hmrdsrhm &a(Ymc &b(rgnv cdsYhkrnesgd Ylokhstcdrhm sgd qYmfdrvgdqd nrbhkkYshnmrnbbtqmdYqsqYmrhshnm-
SghrhrmnsY shld rdptdmbd khjd zftqd 1-Sgd nrbhkkYshnm btqudrfhud sgdlYwhltl nqlhmhltl enqY knmf
qtm nudqmtldqntrbxbkdr&bnkntqnmkhmd(-
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dmc nq _m R,lncd vhsg rhmjhmf _ssgd v_ql r_ksv_sdq dmc-Hm _cchshnm)sgdqd _qd _aqtos
sq_mrhshnmr_bbnlo_mhdc ax gxrsdqdrhradsvddm sgd svn lncdr_rentmc hm sgd anw lncdk-
? mdv ed_stqd _ardmshm sgd anw lncdkhr _m nrbhkk_shmf ènv sg_snbbtqr md_q sq_mrhshnm
_ssgd svn k_qfdqu_ktdrPT + 2� 0/3 _mc 0/4-Sgdrd nrbhkk_shnmr_qd hmchb_sdc ax udqshb_k
khmdrmd_qsgd sq_mrhshnm shorhm sgd knvdqsvn o_mdkrne#ftqd 6-Rnldnrbhkk_shnmr_qd rhl,
okd g_qlnmhb nrbhkk_shnmrnesgd _lokhstcd)atsnsgdqr_qd lnqd bnlokhb_sdc)enqdw_lokd
_sPT + 0/4)sgdnrbhkk_shnm cdudknorl_mx eqdptdmbhdrbknrd sn sq_mrhshnm-?su_ktdrnePTe
bknrdrssn sq_mrhshnm ’#ftqd 7’_(()atqrsrnenrbhkk_shnmrnbbtq-?kknrbhkk_shnmr_qd sgd qdrtks
nesvn bdkkrvhsg noonrhmf bhqbtk_shnm ansg adbnlhmf _bshu_sdc md_qsq_mrhshnm-
Sgdrsd_cx ènv g_rnmdbdkkvhsg dhsgdq_ bnkc rhmjhmf oktldnebnmbdmsq_sdc ènv _ssgd

bnkc dmc nq_ v_ql r_ksx oktldnebnmbdmsq_sdc ènv _ssgdv_ql dmc-Sgdqdrnktshnm cndr
mnsrddl sn ad _m hrrtd rhmbd mn pt_khs_shud cdodmcdmbd nm fqhc rhyd g_raddm entmc-Qtmr
vhsg svhbd sgd qdrnktshnm ’53� 017( dwghahssgd r_ld ènv o_ssdqmr _mc sgd r_ld oqno,
dqshdr ne_aqtosbg_mfdr)gxrsdqdrhr _mc nrbhkk_shnmrmd_q sq_mrhshnm _r sgd dw_lokd vhsg _
21� 53 fqhc rgnvm hm #ftqd 6-M_stq_kkx)sgd dw_bspt_mshs_shud u_ktdr nePT _mc PTe enq
sq_mrhshnm cdodmc nm qdrnktshnm-Enqdw_lokd)_rPTe hrrknvkx hmbqd_rdc hm _ 21� 53 bnm,
s_hmdq)sgd sq_mrhshnm hm #ftqd 6’a(eqnl sgdS,lncd sn sgd R,lncd hr_sPTe + 8/134∗ 4-
Sgd u_ktd _ssq_mrhshnm hm _ 53� 017 bnms_hmdqhr_ooqnwhl_sdkx /-3� ghfgdq_s8/50/∗4-
L_mx lnqd bnlo_qhrnmrkhjd sghrhmchb_sd sg_ssgd qdrtksrrgnvm hm sgd u_qhntr#ftqdrb_m
ad bnmrhcdqdc sn ad bnqqdbssn vhsghm 0�-

2�1� 3sdScw yntr hl inle a nlsShldo r

Sgdènvrhm rdbshnm 2 vdqdbnlonrdc nenmdbdkkvhsg sgdrtodqonrhshnm nesvn k_sdq_kbdkkr
ctqhmf sq_mrhdmsrhst_shnmr-? knmfdqbnms_hmdq_kknvr_ fqd_sdqq_mfdnev_udkdmfsgrhm sgd
k_sdq_kchqdbshnm rn sg_slnqd bnlokdw ènvrlhfgs_qhrd-Sghr hr sqtd dudm hm sgd khlhsne
PT + PTe + / hm bnms_hmdqrvhsg sgd qdk_shudkx k_qfd kdmfsg J.C + 05)vgdqd svn lncdr
nbbtq-Sgdx g_ud _ ch!dqdmsmtladqnebdkkr-Sgdhqoqnodqshdr_qhrd eqnl sgd cdmrhsx #dkcr
rgnvm hm #ftqd8-Sgdqd_qdentqmnsdvnqsgx ed_stqdrhm sgdsdlodq_stqd_mc bnmbdmsq_shnm
#dkcr-Ehqrssgdk_sdq_koqn#kdnesdlodq_stqd_ssno _mcanssnlg_r_ ch!dqdmsrg_odsg_m sgd
r_khmhsx rg_od:rdbnmc)sno _mc anssnl S _mc R oqn#kdr_klnrsodqedbskx enkknv d_bg nsgdq:
sghqc)dmc d!dbsrsn sgdR #dkc _qdltbg rl_kkdqsg_m dmc d!dbsrhm S:_mc entqsg)sgdvhcsg
nesgdqdfhnm vhsg dmc d!dbsrhrltbg knmfdqenqR sg_m enqS-Sgdk_ssdqsvn ed_stqdr_qdmns
bnlokdsdkx hmsthshud rhmbd S _mc R g_ud sgd r_ld ch!trhuhsx-Sgd ch!dqdmbdr _qd ctd nmkx
sn sgdsvn ch!dqdmssxodrneantmc_qx bnmchshnmr-Sgdk_qfdqvhcsg enqR oqdrtl_akx _qhrdr
eqnl sgdMdtl_mm antmc_qx bnmchshnm adb_trdR ch!trdrto _mc cnvm md_qd_bg dmc ats
sgdm hsltrsch!trd nudqk_qfd k_sdq_kchrs_mbdrsn sgd nsgdqdmc vgdqd hshrqdlnudc-Sghr
cndr mnsgnkc enqS-Sgd Chqhbgkdsantmc_qx bnmchshnm enqS odqlhsr _ chrsqhatshnm sg_s
rhlokx lhlhbrsgdoqn#kd _knmf sgdsno dwbdosenqrl_kkbnqqdbshnmrhm sgdk_sdq_kchqdbshnm
eqnl sgd rhcd antmc_qx bnmchshnm-Sgd shld enq ch!trhud _citrsldmsneS _mc R hr _krn
ch!dqdmsadb_trd R ch!trdrnudqk_qfd k_sdq_kchrs_mbdr-
Shmx lnshnm _srl_kku_ktdrnePT _mc PTe hrcqhudm ax sgdS _mc R chrsqhatshnmrrgnvm

hm #ftqd 8-Hm sg_skhlhs)sgd ènv _cudbshnm g_r _ mdfkhfhakd hmètdmbd tonm sgd S _mc R
chrsqhatshnmr-Adb_trd nesgd ch!dqdmbdr hm S _mc R chrsqhatshnm rgnvm hm #ftqd 8)svn
ènvr_qd onrrhakd cdodmchmf nm sgd qdk_shud rhydrnePT _mc PTe-Ehftqd 0/ hkktrsq_sdrènv
_sPT + 0///)_mc JPTe.C + 05/ vgdqdsgdènv hrcnlhm_sdc axS-’Sn pt_mshs_shudkx s_jd
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9gerlb 7�LYwhltl Yarnktsd uYktd nersqdYletmbshnm =τlYw=nudqshld rgnvhmf atqrsbxbkdrenqLf +
∼)F./ + 1 Ymc PW + 2� 0/3)Ymc PWa + 5� 0/4-Sgdrd atqrsr nbbtq vgdm sgd bnmudbshnm hr hm
sgd R,lncd-&Y(Sgd sqYmrhshnm neYlokhstcd sn sgd S,lncd nbbtqr YesdqYm Ycitrsldmscnvm eqnl sn
PWa + 48)0// hrlYcd Ysr + 2844-&a(Hm Ymnsgdqdwodqhldms)=τlYw=rgnvrlYmxbxbkdrctqhmf Yatqrs-
&bflj(DkduYshnm uhdvrne=τ=bnmsntqr&rnkhc()S &qdc(Ymc R &cYrgdc(nudqsgd bntqrd nenmd bxbkd dmbknrdc
axsgd rlYkkbhqbkdrnm sgd kdeshm &a(-Shldadsvddm oYmdkrhr/-/14,shld tmhsr-&k(DkduYshnm uhdv=τ=bnm,
sntqr&akYbj)rnkhc()S &qdc)gdYux(Ymc R &akYbj)cYrgdc(enqsgd qdkYshudkx rsdYcx R,lncd Yesdqsgd atqrs
bxbkd gYrcdbYxdc YvYx Yssgd shld hmchbYsdc ax sgd kYqfd bhqbkd hm &a(&bnkntqnmkhmd(-
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9gerlb 8�&Y(Sgd kYsdqYkchrsqhatshnm neS &qdc(Ymc 0/R &aktd(Yssno &rnkhc(Ymc anssnl &cYrgdc(enq
Lf +∼)F./ + 05)PW + PWa + /-&a(UdqshbYkrdbshnm vhsg bnmsntqrneS &qdc)gdYux)dudqx /-/4(Ymc R
&akYbjcYrgdc)dudqx/-/14(-SgdkYsdqYkchqdbshnmnesghrknmfbnmsYhmdqhrbnloqdrrdcax3&bnkntqnmkhmd(-

9gerlb 0.�KYsdqYkkx bnloqdrrdc &ax 3(dkduYshnm uhdvrnebnmsntqrne=τ=&akYbj)rnkhc()S &qdc)gdYux(
Ymc R &akYbj)cYrgdc(enqPW + 0/// Ymc PWa + 0/)vhsg F./ + 05 rn sgYsFPWa ./ + 05/-&Y(Lf +∼)
&a(Lf + 0 &bnkntqnmkhmd(-

_bbntmsnesgde_bssg_ssgdètw neR _bbtltk_sdrnudqk_qfdqkdmfsgrenqk_qfdqJ.C� _mc sg_s
sgdètw eqnl rntqbd sn rhmj ltrsch!trd k_sdq_kkx nudqk_qfdqchrs_mbdr)_ adssdqld_rtqdne
sgd d!dbsnesgd r_ksètw enqk_qfd kdmfsg hrJPTe .C(-Sgd ènv cdrbdmcr_ssgd bnkc kdesdmc
_mc qhrdr_ssgdv_ql qhfgsdmc-Sgdqd hr_m dmg_mbdc bknrdc bhqbtk_shnm bdkkmd_qd_bg dmc
adb_trd nesgd ydqn k_sdq_kètw qdpthqdc ax ch!trhnm nesgd sdlodq_stqd #dkc _ssgd rhcdr-
Sgd ènvrenqOp +∼ _mc 0 _qd _klnrshcdmshb_k-
Sgd rknv,lnshnm cnlhm_sdc ax r_khmhsx ètw hr bnmrhcdq_akx ch!dqdms-Ehftqd 00 hkktr,

sq_sdr sgd ènv _s sgd r_ld u_ktd vhsg sgd k_qfdq u_ktd JPTe .C + 7//-Bnmudbshnm hr
cnlhm_sdc ax R _mc hsg_rsgqddbdkkr-Sgdènv rgnvm g_rOp + ∼)atssgdènv enqOp + 0
’mnsrgnvm(hr_klnrshcdmshb_k-Ghrsnqx neènv cdudknoldmsvhsg hrnsgdql_k_mc bnmrs_ms
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9gerlb 00�&Y(KYsdqYkkxbnloqdrrdc &ax3(dkduYshnm uhdv nebnmsntqrne=τ=&akYbj)rnkhc()S &qdc)gdYux(
Ymc R &akYbj)cYrgdc(enqPW + 0///)PWa + 4/)F./ + 05 rn sgYsFPWa. / + 7//)Ymc Lf +∼-Sghr hr
rgnvm Ys r + 01/)atsrtardptdmsbgYmfdrYqd hmchrshmfthrgYakd eqnl sghr-&a(Dunktshnm vhsg shld ne
=τ=lYw &akYbj()Ymc anssnllhconhmsrenqS &qdc(Ymc R &aktd(&bnkntqnmkhmd(-

r_khmhsx hmhsh_kbnmchshnmrhr_krn ch!dqdms-Ehftqd 00’a(rgnvrdunktshnm _esdqsgd qtm bnl,
ldmbdreqnl dw_bskx ydqn ènv)ydqn R)_mc S + /-4-? ld_rtqd neroddc =τ=l_w hroknssdc
vhsg shld _knmf vhsg u_ktdrneS _mc R _s_ onhmsknb_sdc dw_bskx _ssgd bdmsqd nesgd ans,
snl-Hmhsh_kkx)bhqbtk_shnm fqnvrcqhudm ax S bnmctbshmf cnvm hmsn sgd bnms_hmdq-Rhmbd R
g_rsn ch!trd k_sdq_kkx fqd_sdqchrs_mbdrsn dmsdq_mc kd_ud sgd bnms_hmdq)sgd #dkc neR _mc
sgd qdrtkshmf atnx_mbx enqbd hmbqd_rdrlnqd rknvkx-Sghrqdrtksrhm sgd roddc cdbqd_rhmf sn
_ lhmhltl _ss + 63 _mc sgdqd_esdqhmbqd_rhmf _rsgd R,cnlhm_sdc ènv rsqdmfsgdmr-
Sgdqdenqd)dudm hm sgd khlhsneudqx rl_kk_lokhstcd)sgd svn chrshmbsS,lncd _mc R,

lncd dwhrs-Vgdm rknvkx bg_mfhmf PT nq PTe sgd sq_mrhshnm adsvddm sgd svn lncdr hr
mns _aqtos _mc sgdqd hr mn gxrsdqdrhr-Nmd ne sgdrd svn lncdr hr _kv_xr oqdrdms hm sgd
mtldqntr qtmr enq rl_kkPT _rPTe hr u_qhdc enqOp + ∼ _mc enqJ.C + 3)7)05)_mc 21-
?aqtossq_mrhshnmrnbbtq_anud_ bdqs_hm u_ktdnePT _rPTe hrrknvkx u_qhdc)atsdw_bsu_ktdr
g_udmnsaddm cdsdqlhmdc-?sJ.C + 7)sgd_aqtossq_mrhshnm dldqfdr_anud_ooqnwhl_sdkx
PT + 25//-Sq_mrhshnmr _qd etkkx _aqtos _mc _bbnlo_mhdc ax gxrsdqdrhr _s sgqdd ltbg
k_qfdq u_ktdr PT + 0/3)2� 0/3 _mc PT + 4� 0/4 ’#ftqd 01()vgdqd sgd lnrsdwsdmrhud
dwoknq_shnm neo_q_ldsdqro_bdv_rbnmctbsdc-
Sgdqdenqd)ènv hrbg_q_bsdqhrdc ax rhfmh#b_msgxrsdqdrhr_mcltkshokddpthkhaqh_-Hm bnm,

sq_rssn qdrtksr vhsg J.C + 1)enq Op + ∼ rdke,rtrs_hmdc nrbhkk_shnmr _qd mnsentmc vhsg
Antrrhmdrp èthc-Gnvdudq)hm rtbg b_rdrvgdm sgd u_ktd nePTe hr bknrd sn sgd sq_mrhshnm
eqnl _m R,lncd sn S,lncd _mc rtccdmkx bg_mfdc)dudm ax _ rl_kk_lntms)_ cdb_xhmf
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9gerlb 01�@lokhstcdr udqrtr PWa enqF./ + 7 &qdrtksr Yqd rhlhkYqenqF./ + 05 Ymc 21(-&Y(UYktdr ne
=τ=lYw enqLf + 0 &cYrgdc btqudr()Lf +∼ &rnkhc btqudr(YsPW + 2� 0/3)enqsgd S,lncd &qdc(Ymc R,
lncd &fqddm(-&a(PW + 4� 0/4)F./ + 7)Lf +∼-UYktdrne=τ=lYw &akYbj rnkhc()S Yssgdlhcckd nesgd
anssnl &qdc)gdYux()R Yssgdlhcckd nesgd anssnl &fqddm cYrgdc(&bnkntqkmkhmd(-

nrbhkk_shnm hrentmc-Sghrnbbtqrenq_ vhcd q_mfd neu_ktdrnePT hm _ k_qfdmtladqneqtmr)
atsbnudq_fdneo_q_ldsdqro_bdvhsg sghrnbbtqqhmf hrmnssgnqntfgkxl_oodc nts-Sxohb_k
dw_lokdrnesghrnrbhkk_shnm _qdrgnvm hm #ftqd02)vgdqdsgdènv rs_qsrhm sgdR,lncd_mc
PTe hrcdbqd_rdc ax rsdorne0// cnvmsnv_qc sgdsq_mrhshnm u_ktdsn sgdS,lncdsg_snbbtqr
_sPTe + 81//-Sgd #ftqd rgnvr sg_svgdm sgdqd hr mn _cchshnm_kbg_mfd hm PTe enq svn
_cchshnm_kshld tmhsr’onhms_ hm #ftqd 02’a(()_ rsd_cx ènv ’#ftqd 02’_((g_rcdudknodc-
Sghrènv o_ssdqm onrrdrrdr_ rl_kkS,cqhudm bntmsdqbdkk_ssgd bnkc dmc-?kk00 _cchshnm_k
cnvmv_qc rsdorhm #ftqd 02’a(g_ud cdb_xhmf nrbhkk_shnmr)atsd_bg hmchuhct_ko_bjdsg_r
rkhfgskx fqd_sdqhmhsh_krhyd _rsgdsq_mrhshnm u_ktd hr_ooqn_bgdc-Sgdrdptdmbdneo_mdkrenq
sgdfqnvhmf nrbhkk_shnm ’#ftqd02’b“f()vhsg shldrgnvmhm#ftqd02’h(rgnvrsg_ssgdnrbhk,
k_shmf ènv cdudknor rl_kkbdkkr _sd_bg dmc sg_s_ksdqm_sdkx rsqdmfsgdm _mc vd_jdm-Sgdm
_s s + 082-44)PTe + 81// sgd sq_mrhshnm sn _ S,lncd nbbtqrvgdm _ fqnvhmf nrbhkk_shnm
kd_cr sn hmrs_ahkhsx ’#ftqd 02’g)i((-Sgd _lokhstcd adbnldr fqd_sdq _r sgd #m_ksq_mrhshnm
sn sgd S,lncd nbbtqr ’#ftqd 02’g((-Sgd mdv bdkkvhsg _ ltbg e_rsdq bhqbtk_shnm sg_s_r
rktffhrg hm #ftqd 02’f(fqnvreqnl sgd bnkc dmc _mc roqd_crsgqntfgntssgd s_mj-
Sgd sq_mrhshnm eqnl _ S,lncd sn sgd R,lncd _krn adfhmr_ssgd bnkc dmc atshscndrmns

nrbhkk_sd-Sgd bnkc sgdql_kantmc_qx k_xdqlhfq_sdr _v_x eqnl sgd bnkc dmc kd_chmf sn _
mdv bdkksg_sfq_ct_kkx fqnvr_mc #m_kkx nbbtohdrsgd dmshqd s_mj _r_m Rlncd ’#ftqd 03(-
Sgdènv g_r_ ch!dqdmsrsqtbstqdhm sgdS _mc Rlncdr_esdqsgdx dldqfdeqnl _ sq_mrhshnm-
SgdS,lncd’#ftqd02’f((dldqfdrvhsg _ v_ql antmc_qx k_xdqtmcdqsgdv_ql dmc vhsg
_ qdk_shudkx rl_kkk_sdq_ku_qh_shnm neS _mc R _knmf sgd anssnl-Hsg_r _ rhlhk_q rsqtbstqd
adenqd aqd_jhmf cnvm sn _m R,lncd ’#ftqd 03’_((-Sgd R,lncd g_r_ u_qh_shnm neS _mc R
_knmf sgd anssnl vhsg _lokhstcd rhlhk_q sn sgd udqshb_k_lokhstcd hm sgd antmc_qx k_xdq-
Sghr hr sqtd adenqd sq_mrhshnm sn _ S,lncd ’#ftqd 02’_(( _r vdkk_r _esdq dldqfhmf eqnl
sq_mrhshnm eqnl _ S,lncd ’#ftqd 03’c((-Hm rtll_qx)ansg _aqtossq_mrhshnmr rs_qsvhsg
ènv qdudqr_k_ssgdS dmc-Sgd cds_hkdc qd_rnm enqsghrhrtmjmnvm-
Enq PT _mc PTe / 0/4)ansg lncdr g_ud antmc_qx k_xdqr _s sgd sno sg_s khd _anud

cddodq èthc vhsg _klnrs bnmrs_ms S _mc R khjd sgd oqdrdms nbd_m- Hm rnld ne sgd
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9gerlb 02�SqYmrhshnm eqnl R,lncd sn S,lncd enqPW + 2/)///)F./ + 7)Lf +∼-&Y(@ udqshbYkrdbshnm
YsPWa + 0/)2// vhsg bnmsntqrne=τ=&akYbj)rnkhc()S &qdc)gdYux(Ymc R &akYbj)cYrgdc(-&a(Shld dunkt,
shnm ne=τ=lYw rsYqshmf Ys r + 058-3 vgdm PWa + 00)5// enq02 rtbbdrrhud cdbqdYrdrhm PWa ax rsdorne
0// enqnmdshldtmhsdYbg-SgdcdbqdYrdhrrsnoodcenq1 shldtmhsrYsPWa + 0/)2// dmchmfhmrdbshnm&Y(-
&b(fl&g(UdqshbYkrdbshnmrYsPWa + 81// Yssgd shldrrgnvm hm &h(&rsqdsbgdc Ywhr(Ymc &i(vgdm Y fqnvhmf
nrbhkkYshnm dmchmf hm sqYmrhshnm sn Y S,lncd nbbtqr&bnkntqnmkhmd(-

qtmr md_q _ sq_mrhshnm eqnl nmd lncd sn sgd nsgdq)sgd cddo qdfhnmr sdmc sn cdudkno
k_sdq_k bg_mfdr _knmf sgd anssnl- Sgd bnmudbshnm hm #ftqd 03’c( g_r _ bk_rrhb k_s,
dq_kbnmudbshnm,udqshb_kch!trhnm a_k_mbd sg_sodmdsq_sdr eqnl sno sn anssnl rhlhk_q sn
drst_qx ènv oqn#kdr ax ’d-f-G_mrdm _mc Q_ssq_x 0854(-?ksgntfg sgdrd n!dq oqnlhrd
_r oqdchbsnqr enq nbd_m sq_mrhshnm) _ rxrsdl_shb cnbtldms_shnm md_q sq_mrhshnm hr mns
bnlokdsdc-
? mns_akd ed_stqd hr sgd oqdrdmbd ne_ rl_kkbhqbtk_q dccx md_q sgd rhmjhmf qdfhnm enq

rsd_cx ènv ’#ftqd 04(-Hsnbbtqrenqansg S,lncd _mc R,lncdènv)_mc hsdwhrsrenqu_ktdr
nePT _mc PTe / 0/2-Vg_scqhudr sghr dccx; Hs_ood_qr sn ad _ bnmrdptdmbd nesgd e_bs
sg_ssgdrhmjhmf oktldroqd_crntsnudqsgdanssnll_jhmf sgdèthc _ssgdanssnl ènvhmf
_v_x eqnl sgd oktld sn ad rs_akx rsq_sh#dc-Sghroqnctbdr_m tov_qc qdrsnqhmf enqbd _v_x
eqnl sgd hlldch_sd qdfhnm nerhmjhmf sg_skd_cr sn knb_khrdc tovdkkhmf _anud sgd a_rd ne
sgd roqd_chmf èthc-
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9gerlb 03�SqYmrhshnm eqnl S,lncd sn R,lncd YsPW + 2/)///)F./ + 7)Lf +∼-@s r + 8-4)PWa vYr
bgYmfdc eqnl 25)0// sn 25)1//, Sgd toodqoYmdkrhm dYbg oYhqYqd rhcd uhdvrvhsg bnmsntqrne=τ=&akYbj)
rnkhc()S &qdc)gdYux(Ymc R &akYbj)cYrgdc(-Sgd knvdqoYmdkrne&Y(fl&b(rgnv Yqdbnqc ne=τ=lYw-Sgd knvdq
oYmdkhm &c(YccrqdbnqcrneS Yssgd lhcckd nesgd anssnl ltkshokhdc ax 0/ Ymc R Yssgd lhcckd nesgd
anssnlltkshokhdc ax 0// &bnkntqnmkhmd(-

9gerlb 04�@ udqshbYkrdbshnm vhsg bnmsntqr ne=τ=&akYbj)rnkhc()S &qdc)gdYux(Ymc R &akYbj)cYrgdc(-
Eknvvhsg bhqbtkYqbhqbtkYshnm mdYqsgd rhmjhmf dmc enqF./ + 7)Lf +∼-&Y(Otqd S,lncd)PW + 4//)///)
PWa + /-&a(PW + PWa + 4//)///)Ymc &b(Otqd R,lncd)PW + /)PWa + 4//)/// &bnkntqnmkhmd(-

3� Anmbktrhnmr

Sghrbnmudbshnm)vhsg _ fdnldsqx necddo nbd_m nudqstqmhmf bhqbtk_shnm)g_r svn lncdr-
Hsonrrdrrdrrnld q_mfdrneo_q_ldsdqro_bd vhsg gxrsdqdrhradsvddm sgd S,lncd _mc sgd
R,lncd _r hm sgd Rsnlldkanw lncdk)mns_akx enq Op + ∼-Nsgdq q_mfdr g_ud nrbhkk_,
shnmr)enqdw_lokd vhsg Antrrhmdrp èthc _sPT + 0/4 _mc Op ! 3)vghbg hrsgd o_q_ldsdq
ro_bd sg_shrbnudqdc lnrsdwsdmrhudkx vhsg shld,cdodmcdmsènv-?mnsgdqaqn_c q_mfd ne
nrbhkk_shnmrnbbtqrvhsg rd_v_sdq)_ssgd svn u_ktdrPT + 0/4 _mc 2� 0/4 enqOp + 0 to sn
Op + 017-Sgd nrbhkk_shnmrnbbtqronms_mdntrkx nqb_m ad sqhffdqdc _esdq_ rtccdm bg_mfd
ne_ cqhuhmf o_q_ldsdqrtbg _rPT nqPTe enqo_q_ldsdqrntsrhcdsgdq_mfdvhsg ronms_mdntr
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nrbhkk_shnmr-Sgd nrbhkk_shnm bnmrhrsrne_ rsqdmfsgdmhmf _mc vd_jdmhmf nesgd nudqstqmhmf
bdkkvhsg rhfmh#b_msrhmjhmf hm sgd r_ksx dmc _rhm sgd R,lncd-
Vg_scndrsgd bxbkd shldnesgdnrbhkk_shnmrhlokx enqsgdnbd_m;Sgdshldrb_kd nec1<ζ

hm sgd nbd_m g_r_ u_ktd ne_ants2/// xd_qrtrhmf _ cdosg ne2 jl _mc sgd u_ktd enqstqat,
kdmsj_oo_ ne0/∇3l1 r∇0-Sgdnrbhkk_shnm hm #ftqd5 g_r_antsentqbxbkdrctqhmf nmd,shld
rb_kd _mc sghr bnqqdronmcr sn 64/ xd_qr)vhsg sgd e_rsdrsbxbkd ne_ants1// xd_qr enq sgd
bxbkdrhm #ftqdr3 _mc 4-Sgdqdenqd)sghrlncdkqdbnudqrbxbkdrsg_s_qd bknrd sn lhkkdmmh_k
hm sgd odqhnc-Sgdqd hr mn rhfm necdb_c_kbxbkdr)_ksgntfg rnld nesgd nrbhkk_shnmr md_q
sq_mrhshnm lhfgsad e_rsdq-Sgd nrbhkk_shnmrsg_snbbtqnmkx hm rl_kkq_mfdrmd_qsq_mrhshnm
_rhm #ftqd 6 _qd udqx g_qc sn nas_hm _mc gnkc adb_trd nesgd m_qqnv q_mfd neo_q_ldsdqr
enq sgdhq dwhrsdmbd-Ctqhmf sgd bxbkd)nmd nqlnqd bdkkrlhfgsdwhrsctqhmf o_qsne_ bxbkd-
Sgd bknrdrs_fqddldmsenq_kknesgd bxbkhmf ènvrsn oqduhntrvnqj _qd sgd nrbhkk_shnmrhm _
bnmudbshudkx lnch#dc svn anw lncdk’Bnkhm cd Udqchéqd 1//6()vgdqd Rsnlldk&rnrbhkk_,
snqx R,#wdc onhmsfdmdq_sdr_m nrbhkk_shnm sg_shr_lokh#dc ax D“O-Vd g_ud mns_m_kxrdc
sgdm_stqdnentqahetqb_shnmrsn sgddwsdmsnesdrshmf vgdsgdqsgdlncdr_qdhm#mhsdodqhnc
_roqdchbsdc sgdqd)adb_trd sg_svntkc qdpthqd _ enbtrdc rstcx-
Gnvdudq)sgdoqdrdmsqdrtksrcn mns_fqddvhsg sgdnrbhkk_shnmrhm sgdanwlncdkneBnkhm

cdUdqchéqd)Idkkntk)_mc Réudkkdb’1//5(-Hm sg_s2� 1lncdk)sgdnrbhkk_shnm bnmrhrsrnesvn
lncdr)nmd hr_ gd_ssq_mredqlncdvhsg chqdbsènv eqnl sgd onk_qanw sn sgd sqnohb_kanw
’S“S()sgd nsgdqlncd g_rrhmjhmf hm ansg dmcrvhsg qhrhmf hm sgdlhc,k_shstcd anw ’R“S(
sg_srgnqs,bhqbthsr sgd fkna_kgd_sènv-Sgd sghqc lncd)rhmjhmf hm sgd sqnohbr ’sgd R“R(
cndrmnso_qs_jd hm sgd nrbhkk_shnm-Hmrsd_c)sgd oqdrdmsqdrtksrqdrdlakd _m hmsdq_bshnm ne
sgdR“Rlncd_mc sgdR“Slncd-Hsv_rdlog_rhrdc sg_s_rrnqsdc chrsqhatshnmrneD“O ’sgd
dpthu_kdmsner_ksètw hm ntq oqnakdl(vntkc ad lnqd nq kdrr oqnmd sn nrbhkk_sd-Vd g_ud
mnshmudrshf_sdc _ u_qhdsx nertqe_bd chrsqhatshnmr enq bnlo_qhrnm vhsg rtbg qdrtksr-Ntq
nrbhkk_shnmr_krn g_ud ch!dqdmbdreqnl sgd bxbkdrrddm enqnbd_m lncdkènvr-Rhmbd nbd_m
lncdkr_qdltbg lnqd bnlokdw sg_m sgd bnmudbshnm rstchdc gdqd)sgdx bnms_hm _cchshnm_k
e_bsnqrrtbg _rqns_shnm_kbnmrsq_hmsr)vhmc rsqdrr)fdnldsqhbbnlokdwhsx nesgd_bst_knbd_m
a_rhmr)_mc hbd cxm_lhbr ’Vhmsnm _mc R_q_bghj 0882)O_tk_mc Rbgtksy 1//1)?qydkd s Ti-
1//5(-Lnrsg_ud uhfnqntr S,lncd nrbhkk_shnmr)ats sgd oqdrdms nrbhkk_shnmr rddl sn ad
lnqd khjd R,lncd nrbhkk_shnmr sg_m S,lncdr-Hm e_bs)sgdqd _qd mn rhfmr neroddchmf to
_mc rknvhmf cnvm neS,lncd nrbhkk_shnmrhm sgd oqdrdmsqdrtksrdudm sgntfg Vhmsnm _mc
R_q_bghj ’0882(oqdrdms_ rhlokd sgdqlng_khmd knno lncdksg_shkktrsq_sdr nrbhkk_shnmr hm
sgd S,lncd sg_sbntkc bnmbdhu_akx _ookx fdmdq_kkx-Hm _cchshnm)?qydk d s Ti-’1//5( _krn
#mc nrbhkk_shnmr hm _m nbd_m lncdkvhsg ansg gd_s ètw _mc D,O sno antmc_qx bnmch,
shnmr)rn S“R nrbhkk_shnmr nbbtq hm nbd_m lncdkbnmudbshnm vhsgntsChqhbgkds“Mdtl_mm
enqbhmf snn-
Nebntqrd)nrbhkk_shmf bnmudbshnm nbbtqr hm _ mtladq nebnmudbshnm oqnakdlrhm dmfh,

mddqhmf- Enq dw_lokd) fqnvhmf nrbhkk_snqx hmrs_ahkhsx hr entmc hm Chqhbgkds.Mdvl_mm
cqhuhmf vhsghm shksdc rknsr’Srhsudqakhs1//6(-Sgnrdnrbhkk_shnmr_qdd_rhkx tmcdqrsnnc _rsgd
hmsdqok_x nebnmudbshnm bdkkr_mc _ k_qfdqrb_kd nudqstqmhmf lnshnm _rsgdx fqnv snfdsgdq-
Gnvdudq)#mhsd _lokhstcd nrbhkk_shnmr_qd tmdwoknqdc enqsghrfdnldsqx-Hshrsgntfgssg_s
sgd fqnvhmf nrbhkk_shnmrdudmst_kkx r_stq_sd sn rsd_cx bhqbtk_shnm _s#mhsd _lokhstcd-
Sghrlncdkbkd_qkx k_bjrl_mx _rodbsr sg_sbnmsqnksgd cxm_lhbr nenbd_m bhqbtk_shnm

rtbg _rsnonfq_ogx)qns_shnm cxm_lhbr)ok_mds_qx rg_od)_mc knb_khrdclhwhmf)_rchrbtrrdc
enq dw_lokd ax Qnrrax ’0887(-Dudm ntq rhlokh#b_shnm hr mnspt_mshs_shudkx hm sgd nbd_m
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cnl_hm-Ntqlncdkg_r_m _rodbsq_shn to sn 21)_mc PT to sn 1� 0/5 vghkd sgd nbd_m g_r
_m _rodbsq_shn ne0/2)_mc PT hr0/02-Nsgdqlncdkrnesghrsxodg_ud _bghdudc PT to sn 0/8
atsvhsg rhlhk_q rl_kk_rodbsq_shnr ’V_mf _mc Gv_mf 1//4(-Oqna_akx adb_trd nesgdrd
e_bsnqr)d_qkhdqrstchdrvhsg sgdoqdrdmsfdnldsqx _mc cxm_lhbr’Ad_qcrkdx _mc Edrs_ 0861)
Qnrrax 0887)Gtfgdr_mc Fqh"sgr1//7(chc mns_ssdlossn l_jd _ chqdbsbnlo_qhrnm ne
lncdkqdrtksrvhsg sgd nbd_m _rg_raddm cnmd gdqd enqsgd bxbkd shld-Hshrmnsonrrhakd sn
l_sgdl_shb_kkx rgnvvg_sg_oodmrhm b_kbtk_shnmrvhsg nbd_m _rodbsq_shnrne0/2)atsnmd
dwodbsrsg_smn mdv cxm_lhbrhrhmsqnctbdc sn sghruhrbntrlncdk-
Hm _cchshnm)hsltrsadldmshnmdc sg_sntqnrbhkk_shnm cndrmnsqdrdlakd sgd nrbhkk_shnm

hm sgd k_anq_snqx dwodqhldmsr ’Vghsdgd_c d s Ti-1//4(-Sgd k_anq_snqx nrbhkk_shnm g_r _
bxbkd rs_qshmf vhsg _ eqdrgv_sdq k_xdq bnnkdc eqnl _anud sg_shr etkkx lhwdc hmsdqm_kkx ats
vhsg _m hmsdqe_bd adhmf lhwdc vhsg cddodqr_ksx v_qldqv_sdq-Sgd bg_ladqhrbnmmdbsdc
sn _m dwsdqm_kbg_ladqvhsg _ rtqe_bd k_xdqneeqdrg v_sdqkxhmf _anud r_ksv_sdq _s_ bnm,
rs_mssdlodq_stqd-Sgdbnmmdbshnm hrsgqntfg sgqddstadr-Sgdk_xdqfq_ct_kkx cddodmr_mc
adbnldrr_kshdq_esdqsgdk_xdqqd_bgdrsgdlhcckdstadvgdqd sgdènv sg_sv_rhmhsh_kkx nts
nesgd bg_ladqqdudqrdrsn adbnld _m hmènv-Dudmst_kkx)sgd k_xdqlhwdr_v_x _mc sgdm hs
hr qdok_bdc ax sgd enql_shnm ne_ mdv eqdrgv_sdq k_xdq _r v_sdq ènvr hm sgqntfg sgd sno
stad-Sgd k_anq_snqx bxbkd hr rhlhk_q sn Vdk_mcdq&r ’0871(lncdkne_ k_xdq bnnkdc eqnl
_anud rtaidbsdc sn _ eqdrgv_sdqètw atsmnsudqx rhlhk_q sn sgd bxbkdr hm sghrnq sgd nsgdq
mtldqhb_klncdkr-
? rhmjhmf oktld vhsg stqatkdmbd oqdrdms)oqdrtl_akx cqhudm ax stqatkdmsrgd_qhmrs_,

ahkhsx g_r addm rddm hm l_mx mtldqhb_k_mc k_anq_snqx dwodqhldmsr-Sgd mtldqhb_kqtmr
gdqd cnm&srddl sn ad hm _ q_mfd vhsg k_qfd dmntfg Qdxmnkcr mtladqPd enq rgd_q hmrs_,
ahkhsx-Ehftqd 2 b_m ad trdc sn drshl_sd sgd rhyd nePd -HePd / 0/2)sgd rhmjhmf oktld b_m
ad dwodbsdc sn adbnldstqatkdms_mc fdmdq_sd shld,cdodmcdmsènv-Rb_khmf hmchb_sdrsg_s
enqOp + 0)Pd + M=τ=l_w<O vgdqd O hr sgd mtladq nefqhc onhmsr eqnl sgd onhmsnesgd
l_whltl ’sgd bdmsqd nesgd bhqbtk_q dccx(sn sgd v_kk_mc M sgd mtladqneudqshb_kfqhc
onhmsr-Hm sgd b_rd ne#ftqd 2 sgd e_rsdrsènv vhsg Op + 0 nrbhkk_sdrvhsg=τ=l_w + 3/)_mc
sghrv_r _sfqhc onhmsO + 10)vhsg nmd kdmfsg rb_kd neM + 53 fqhc onhmsr)rn Pd + 016-
Eknvrg_ud addm b_kbtk_sdc to sn PT + 1� 0/5 vhsg rl_kkdqkdmfsgrtrhmf ansg 017� 146
_mc 145� 401 fqhcr _mc sgd fqd_sdrsu_ktd trdr sgd rgd_q mdwssn sgd kdes,g_mc v_kk-Sgd
k_qfdrsu_ktd neOdbkdsmtladqOd hrentmc hm sgd S,lncd nesgd ènv hm #ftqd 04 _mc hshr
Od + 85/-Sgtr)khsskdoqnrodbsdwhrsrgdqdnenas_hmhmf sgdd!dbsrneudqx k_qfdPT ’O_o_qdkk_
_mc Xntmf 1//1Vhmsdqr_mc Xntmf 1//8()_mc nardquhmf stqatkdmbd eqnl oktldr_sk_qfd
Qd _knmf vhsg sgd hlokhb_shnmrsgdqdne_rqdonqsdc ax Ltkk_qmdx d s Ti-’1//3()Rhffdqr d s Ti-
’1//3()Gtfgdr_mc Fqh"sgr’1//5)1//7()Gtfgdr d s Ti-’1//6()Rbnssh_mc Vghsd ’1/00()
F_xdm d s Ti-’1/02()Fqh"sgr d s Ti-’1/02()Gtfgdr d s Ti-’1/02()_mc O_rr_ffh_ d s Ti-’1/06(-
Bkd_qkx)sgdqd hr_ knmf v_x sn fn adenqd sgdqlng_khmd nbd_m nrbhkk_shnmr_qd sgnqntfgkx

tmcdqrsnnc-Sgd oqdrdmsqdrtksr_knmf vhsg k_anq_snqx nardqu_shnmrnenrbhkk_shmf S.R _mc
sgd nrbhkk_shnmr hm ahm_qx bnmudbshnm l_jd hsbkd_q sg_sS.R nrbhkk_shnmr b_m nbbtq hm qd_k
ogxrhb_kèthcr-Sgdqdenqd)rn e_q)sgdx bnmshmtd sn ad _ onsdmsh_kb_mchc_sd enqnrbhkk_shnmr
hm sgdGnknbdmd ’O_tk_mc Rbgtksy 1//1(-Vgdsgdqsgdx dwhrshm sgd nbd_m _soqdrdmsnqhm
sgd o_rs)nqvgdsgdqsgdx lhfgsnbb_rhnm_kkx nbbtqhm rnldS.R drst_qx rxrsdl g_rmnsad
udqh#dc ax chqdbsnardqu_shnm hm sgd nbd_m-Sgd nbd_mrnesgdvnqkc qdl_hm fqd_skx tmcdq,
r_lokdc hm rohsd nedmnqlntroqnfqdrrhm rodbh_khrdc _qd_r-Mnsvhsgrs_mchmf)sghrbnmsqh,
atshnm b_m ad _ccdc sn sgd khrsnehmbqd_rhmfkx rsqnmf _qftldmsrenqbnmshmthmf sgd rstchdr
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nesgd_oo_qdmskx rhlokdatsrtqoqhrhmfkx eqthsetkbnmrdptdmbdrneChqhbgkds.Mdtl_mm S“R
enqbhmf-

4bimnvkdcfdldmsr

Hsg_mj NkhuhdqL_qb_kenqgdkoetkchrbtrrhnm _mc trdetkrtffdrshnmr-

Chrbknrtqd rsTsdldms

Mn onsdmsh_kbnmèhbsnehmsdqdrsv_rqdonqsdc ax sgd _tsgnqr-

Pdedqdmbdr

?qydk)N-)Bnkhm cd Udqchdqd)?-_mc Dmfk_mc)L-G-)Sgd qnkd nenbd_mhb gd_ssq_mronqs_mc vhmc
rsqdrrenqbhmf sn _aqtoslhkkdmh_k,rb_kd bkhl_sd sq_mrhshnmr-I- BihlTsd -1/0/)12)1122“1144

?qydk)N-)Gtbj)S-_mc Bnkhm cd Udqchdqd)?-)Sgd ch!dqdmsm_stqd nehmsdqcdb_c_ku_qh_ahkhsx nesgd
sgdqlng_khmdbhqbtk_shnm tmcdqlhwdc _mc ètw antmc_qx bnmchshnmr-I- Ogxr - Nb d Tmnf p-1//5)25)
06/2“0607-

Ad_qcrkdx)Q-B-_mc Edrs_)I-E-)? mtldqhb_klncdknebnmudbshnm cqhudm ax _ rtqe_bd rsqdrr_mc mnm,
tmhenql gnqhynms_kgd_shmf-I- Ogxr - Nb d Tmnf p-0861)1)333“344-

Bnkhm cd Udqchéqd)?-)? rhlokd lncdknelhkkdmmh_knrbhkk_shnmr nesgd sgdqlng_khmd bhqbtk_shnm-
I- Ogxr - Nb d Tmnf p-1//6)26)0031“0044-cnh90/-0064.ION2/45-0-

Bnkhm cd Udqchéqd) ?-) Adm Idkkntk)L- _mc R°udkkdb) E-) Ahetqb_shnm rsqtbstqd ne sgdqlng_khmd
lhkkdmmh_knrbhkk_shnmr-I- BihlTsd -1//5)08)4666“4684-cnh90/-0064.IBKH284/-0-

Bnkhm cdUdqchéqd)?-%SdQ__)K-)Bihl- Cxm-1/0/)24)0126“0145-cnh90/-0//6.r//271,//8,/564,7-
Cdkvnqsg)S-)L_m_ad)R-_mc Rsnt!dq)Q-I-)Hmsdqcdb_c_ku_qh_shnmrnesgd sgdqlng_khmd bhqbtk_shnm
hm _ bntokdc nrd_m,_slnrogdqdlncdk)I- BihlTsd -0882)5)0882“1/00-

F_xdm)A-)Fqh"sgrQ-V-)Gtfgdr)F-N-_mc R_dmy)I-?-)Dmdqfdshbrnegnqhynms_kbnmudbshnm-I- Eithc
Ld b g-1/02)605)Q0/-cnh90/-0/06.iel-1/01-481-

Fqh"sgr)Q-V-)Gtfgdr)F-N-_mc F_xdm)A-)Gnqhynms_kbnmudbshnm cxm_lhbr9Hmrhfgsr eqnl sq_m,
rhdms_citrsldms-I- Eithc Ld b g-1/02)615)448“484-

G_mrdm C-U-_mc Q_ssq_x)L-)Fq_uhs_shnm_kbhqbtk_shnm hm rsq_hsr_mc drst_qhdr-I- LTp- Pd r-0854)12)
0/3“011-

Gtfgdr)F-N-)F_xdm)A-_mc Fqh"sgrQ-V-)?u_hk_akd onsdmsh_kdmdqfx hm Q_xkdhfg“Adm_qc bnmudb,
shnm-I- Eithc Ld b g-1/02)618)Q1)0“0/-

Gtfgdr)F-N-_mc Fqh"sgr)Q-V-)? rhlokd bnmudbshudlncdknesgd fkna_knudqstqmhmf bhqbtk_shnm)
hmbktchmf d!dbsrnedmsq_hmldmshmsn rhmjhmf qdfhnmr-Nb d Tm Lncd i-1//5)01)35“68-

Gtfgdr)F-N-_mc Fqh"sgr)Q-V-)Gnqhynms_kbnmudbshnm-:mm- Pd u- Eithc Ld b g-1//7)3�)074“1/7-
Gtfgdr)F-N-)Fqh"sgr)Q-V-)Ltkk_qmdx)I-B-_mc Odsdqrnm)V-G-)? sgdnqdshb_klncdkenqgnqhynms_k
bnmudbshnm _sghfg Q_xkdhfg mtladq-I- Eithc Ld b g-1//6)470)140“165-

Knuhmf)I-K- _mc U_kkhr)F-J-)Ldbg_mhrlr enq bkhl_sd u_qh_ahkhsx ctqhmf fk_bh_k _mc hmsdqfk_bh_k
odqhncr-OTid nb d Tmnf pTogx-1//4)1/)O?3/13-cnh90/-0/18.1//3O?//000-

L_qbg_k)N-)I_bjrnm)B-)Mhkrrnm)I-)O_tk)?-_mc Rsnbjdq)S-E-)Atnx_mbx,cqhudm ènv _mc m_stqd ne
udqshb_klhwhmf hm _ ynm_kkx _udq_fdclncdk-HmNb d Tm Bhp b tiTshnm/ Ld b gTmhrlr Tmc HloTb sr)dchsdc
ax ?-Rbglhssmdq)I-B-Bgh_mf _mc R-Q-Gdllhmf)1//6)Fdnogxrhb_kLnmnfq_og 062 ’?ldqhb_m
Fdnogxrhb_kTmhnm9V_rghmfsnm)C-B-(-cnh90/-0/18.062FL/4-

L_qnsyjd)I-)Nbd_mlncdkrhm bkhl_sdoqnakdlr-HmNb d Tm Opnb d r r d r hm BihlTsd CxmTlhb r / FinaTi Tmc
Ld chsd p p Tmd Tm DwTloid r)dchsdc ax O-L_k_mnssd,Qhyynkd _mc ?-Q-Qnahmrnm)0883)oo-68“0/8
’Jktvdq?b_cdlhb)Roqhmfdq)Mdv Xnqj)MX(-

Ltkk_qmdx)I-)Fqh"sgr)Q-V-_mcGtfgdr)F-)Bnmudbshnm cqhudm ax ch!dqdmsh_kgd_shmf _s_ gnqhynm,
s_kantmc_qx-I- Eithc Ld b g-1//3)405)070“1/8-

O_o_qdkk_) E- _mc V-Xntmf 1//1-Gnqhynms_k bnmudbshnm hr mnm,stqatkdms- I- Eithc Ld b g- 355)
1/4“103-cnh90/-0/06.R//11001//1//0202-
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O_rr_ffh_)O-)Rbnssh)?-_mc Vghsd)A-)Sq_mrhshnm _mc stqatkdmbd hm gnqhynms_kbnmudbshnm9Khmd_q
rs_ahkhsx _m_kxrhr-I- Eithc Ld b g-1/06)710)20“47-cnh90/-0/06.iel-1/06-117-

Rbnssh)?-_mc Vghsd)A-)Hrgnqhynms_kbnmudbshnm qd_kkx zmnm,stqatkdms–;Fd nogxr - Pd r - Jd ss-1/00)
27)05/8)cnh90/-0/18.1/00FK/386/0-

Rdudkkdb) E- _mc Edcnqnu) ?-U-) Tmrs_akd ?LNB ctqhmf fk_bh_k hmsdqu_kr _mc lhkkdmmh_k u_qh,
_ahkhsx9 Sgd qnkd ne ld_m rd_ hbd dwsdms- DTp sg OiTmd sTp x Rb h- Jd ss- 1/04) 318) 5/“57-
cnh-nqf.0/-0/05.i-dork-1/04-/6-/11-

Rdudkkdb)E-)Sghqdqqs)G-_mcL_gch)A-I-)Nm sgdldbg_mhrl nebdmsdmmh_ksgdqlng_khmdnrbhkk_shnmr-
I- LTp hmd Pd r-1//5)53)2)244“281-cnh90/-0246.//1113//56670785/7-

Rsnlldk)G-)Sgdqlng_khmd bnmudbshnm vhsg svn rs_akd qdfhldrneènv-Sd iitr-0850)2)113∇12/-
O_tk)?-_mc Rbgtksy)L-)Gnknbdmd bkhl_sd u_qh_ahkhsx nm bdmsdmmh_k,sn,lhkkdmmh_kshld rb_kdr91-
Hmsdqm_k_mc enqbdc nrbhkk_shnmr _r onrrhakd b_trdr-Hm BihlTsd Cd ud inold ms Tmc Ghr snp x ne sgd
Mnp sg :siTmshb Pd Til)dchsdc ax F-Vdedq)V-Adqfdq)J-D-Adgqd _mc D-I_mrdm)oo-44“62)1//1
’Roqhmfdq,Udqk_f9Adqkhm)Gdhcdkadqf(-

Qdonqs ne)RBNQ vnqjhmf fqnto)Nbd_m,?slnrogdqd l_sdqh_kr dwbg_mbd ’N?LDW(9Qdonqs 33)
Tmdrbn)O_qhr)0868)30-

Qnrrax)G-S-)Nm sgdql_kbnmudbshnm cqhudm ax mnmtmhenql gd_shmf eqnl adknv9?m dwodqhldms_k
rstcx-Cd d o,Rd T Pd r-0854)01)8“05-

Qnrrax)G-S-)Mtldqhb_kdwodqhldmsrvhsg _ èthc gd_sdc mnm,tmhenqlkx eqnl adknv-Sd iitr : Cxm-
Ld sd npni- Nb d Tmnf p-0887)131“146-cnh90/-23/1.sdkktr_-u4/h1-03412-

R_j_h)J-_mc Odkshdq)V-Q-)? ltksh,a_rhm qdctbdc lncdknesgd fkna_ksgdqlng_khmd bhqbtk_shnm9
Hmsdqm_k_mc enqbdc u_qh_ahkhsx vhsg o_kdnbkhl_snknfhb_khlokhb_shnmr- I-Fd nogxr -Pd r-0885)0�0)
424“451-

Rhffdqr)I-)Jdqrvdkk)Q-_mc A_klenqsg)M-)Antmcr nm gnqhynms_kbnmudbshnm-I- Eithc Ld b g-1//3)
406)44“6/-cnh90/-0/06.R//11001//3///386-

sd Q__)K-)1//0-Bnmudbshud nrbhkk_shnmrhm _ k_anq_snqx lncdk)FEC Ed iinvr Pd onp s 1//0-?u_hk_akd
nmkhmd _s9gsso9..fec-vgnh-dct.oqnbddchmfr.1//0.OCE.qdo]sdq__-oce’_bbdrrdc 0 Nbsnadq1/07(-

Shlldql_mm)?-)Fhkcnq)G-)Rbgtksy)L-_mc Syhodql_m D-)Bngdqdms qdrnm_mslhkkdmmh_k,rb_kd
bkhl_sd nrbhkk_shnmrsqhffdqdc ax l_rrhudldksv_sdqotkrdr-I- BihlTsd -1//2)05)1458“1474-

Srhsudqakhs)M-)Ahetqb_shnm ogdmnldm_ hm bnm#mdc sgdqlnrnkts_kbnmudbshnm vhsg k_sdq_kgd_shmf9
Bnlldmbdldmsnesgd cntakd,ch!trhud qdfhnm-Ogxr - Eithcr-0884)6)607“625-

Srhsudqakhs)M-)Ltkshokhbhsx nedpthkhaqhtl rs_sdrhm k_sdq_kkx gd_sdc sgdqlnrnkts_krxrsdlrvhsg dpt_k
ch!trhuhsx bnd"bhdmsr-Ogxr - Eithcr-0888)00)1405“1427-

Srhsudqakhs) M-) Ldbg_mhrl ne #mhsd,_lokhstcd cntakd,bnlonmdms bnmudbshnm ctd sn ch!dqdms
antmc_qx bnmchshnmr-Ogxr - Jd ss- :-1//3)218)334“34/-

Srhsudqakhs)M-)Cntakd,bnlonmdmsbnmudbshnm ctd sn ch!dqdmsantmc_qx bnmchshnmr hm _m hm#mhsd
rknschudqrdkx nqhdmsdc sn sgd fq_uhsx-:mm- Ogxr-1//6)211)0616“066/-

Srhsudqakhs)M-?-)Sgd #mfdq qdfhld necntakd,ch!trhud bnmudbshnm vhsg sgd dpt_kch!trhnm bnd",
bhdmsr_mclhwdc antmc_qx bnmchshnmr-Cntakd,Ch!trhudOqnbdrrdr0885 RtlldqRstcx Oqnfq_l
hm Fdnogxrhb_kEkthc Cxm_lhbr-0886_)VnncrGnkdNbd_mnfq_oghb Hmrshstshnm)034-

Srhsudqakhs)M-?-)Nm sgdm_stqdnechqdbshmrs_ahkhshdrhm cntakd,bnlonmdmsbnmudbshnm vhsg ch!dqdms
antmc_qx bnmchshnmr-Ogxr - Eithcr-0886a)8)1347“135/-

Stqmdq)I-R-)AtnxTmb x D!d b s r hm Eithcr)256 oo)0862-’Mdv Xnqj9B_laqhcfdTmhudqrhsx Oqdrr(-
V_mf)V-_mc Gt_mf)Q-W-)?m dwodqhldms_krstcx nm sgdql_kbhqbtk_shnm cqhudm ax gnqhynms_k
ch!dqdmsh_kgd_shmf-I- Eithc Ld b g- 1//4)43�)38“62-

Vd_udq ?-I-_mc R_q_bghj D-R-)Duhcdmbd enq cdb_c_k u_qh_ahkhsx hm _m nbd_m fdmdq_k bhqbtk_shnm
lncdk9?m _cudbshudldbg_mhrl):slnr -,Nb d Tm-0880)18)086“120-cnh90/-0/7/./6/448//-0880-
85383/2-

Vd_udq)?-I-)L_qnsyjd)I-)Btllhmr)O-E-_mc R_q_bghj)D-R-)Rs_ahkhsx _mc u_qh_ahkhsx nesgd sgdqln,
g_khmd bhqbtk_shnm-I- Ogxr - Nb d Tmnf p-0882)12)28“5/-cnh90/-0064.041/,/374’0882(/12-

Vdk_mcdq)O-)? rhlokdgd_s,r_ksnrbhkk_snq)Cxm- :slnr - Nb d Tmr-0871)5)122“131-cnh90/-0/05./266,
/154’71(8//2/,5-

Vdk_mcdq)O-?-)Mdv sxod ne cntakd,ch!trhud hmrs_ahkhsx; Sd iitr :-0878)30)55“61-cnh90/-23/1.
sdkktr_-u30h0-00710-w-
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Vghsdgd_c)I-?-)Sgdqlng_khmdnbd_m oqnbdrrdr_mclncdkr-:mm- Pd u- Eithc Ld b g-0884)16)78“003-
Vghsdgd_c)I-?-)Ltkshokd rs_sdrhm cntakx,cqhudm ènv-Ogxr - C-0885)86)200“210-
Vghsdgd_c)I-?-)Ltkshokd S,R rs_sdr enq drst_qhdr)rgdkudr _mc l_qfhm_krd_r-DrstTp hd r-0887)10)
167“18/-

Vghsdgd_c)I-?-)Rsq_sh#dc bnmudbshnm vhsg ltkshokd rs_sdr-Nb d Tm Lncd i-1///)1)0/8“010-
Vghsdgd_c) I-?-)?aqtos sq_mrhshnmr _mc gxrsdqdrhr hm sgdqlng_khmd k_anq_snqx lncdkr- I- Ogxr -

Nb d Tmnf p-1//8-28)0120“0132-
Vghsdgd_c)I-?-)Bnmudbshnm cqhudm ax sdlodq_stqd _mc bnlonrhshnm ètw vhsg sgd r_ld ch!trhuhsx-

Fd nogxr - :r sp nogxr - Eithc Cxm-1/06)000)118“137-cnh90/-0/7/./2/80818-1/06-02225/7-
Vghsdgd_c)I-?-)Bnsdk)?-)G_qs)R-)Khsgfnv,Adqsdkknmh)B-_mc Mdvrnld)V-)Mtldqhb_kb_kbtk_,
shnmr nesvn,chldmrhnm_kk_qfd Oq_mcskmtladq bnmudbshnm hm _ anw-I- Eithc Ld b g-1/02)618)
473“5/1-

Vghsdgd_c)I-?-)sd Q__)K-)Snytj_)S-)Jdkkdq)I-J-_mc Aq_ckdx)J-)K_anq_snqx nardqu_shnmr _mc
rhlokdlncdkrnerknv nrbhkk_shnmrhm bnnkdc r_ks,rsq_sh#dc anchdr-Sd iitr :-1//4)469)667“7/8-
cnh90/-0000.i-05//,/76/-1//4-//04/-

Vhmsdqr)J-A-_mc Xntmf)V-Q-)?u_hk_akd onsdmsh_kdmdqfx _mc atnx_mbx u_qh_mbd hm gnqhynms_k
bnmudbshnm)I- Eithc Ld b g-1//8)518)110“12/-

Vhmsnm L-_mc R_q_bgdj)D-R-)Sgdqlng_khmd nrbhkk_shnmrhmctbdc ax rsqnmf rsd_cx r_khmhsx enqbhmf
nenbd_m fdmdq_kbhqbtk_shnm-I- Ogxr - Nb d Tmnf p-0882)12)0278“030/-

Yg_n)E-X-)Kht)C-_mc S_mf)F-E-)Ltkshokd rsd_cx ènvrhm bnm#mdc f_rdntrcntakd ch!trhnm vhsg
chrbqdsd sgdqlnrnkts_krntqbdr-Ogxr - Eithcr-1//6)08)0/60/2-

4oodmchw .�Rgd dptTshnmrTmc sgdhqhmsdfqTshnm

Sgd bnms_hmdq hrmtldqhb_kkx qdoqdrdmsdc _r _ qdbs_mftk_q fqhc-Hmhsh_kkx τ)S)_mc R _qd ydqn hm sgd
fqhc onhmsrdwbdossg_s_knmf sgd sno qnv)sdlodq_stqd khmd_qkx bg_mfdreqnl / _ssgd kdesdmc sn 0 _s
sgdqhfgs_mc r_ksètw khmd_qkx bg_mfdreqnl∇/-4 _ssgdkdessn /-4 _ssgdqhfgsdmc-Rhmbdu_ktdrneR _qd
sgdqdrtksneètw antmc_qx bnmchshnmr)sgdcqheshm sgdld_m u_ktdner_khmhsx Rvhsghm sgdbnms_hmdqhr
ydqn)atsmtldqhb_kkx sgdld_m qdl_hmrydqn nmkx sn sgd kdudkneoqdbhrhnm nesgd ètw bnmchshnmr-Sn
dmrtqd sg_ssgdcqheshm sgdld_m u_ktd hr_rrl_kk_ronrrhakd)_m dwsdqm_kkhmd nefqhc onhmsrhr_ccdc
ntsrhcd d_bg khmd neantmc_qx fqhc onhmsr-Sghr ogxrhb_kkx bnqqdronmcr sn _ sghm k_xdq ners_fm_ms
l_sdqh_kvhsg sgd ch!trhuhsx nev_sdq _qntmc sgd bnms_hmdq-Hm sghrk_xdq)sgd cdrhqdc u_ktd neR ètw
hm nq ntsnesgd bnms_hmdq hr hlonrdc ax otqd ch!trhnm-Sghr oqnctbdr oqdbhrhnm sn sgd r_ksatcfds
_ssgd mtldqhb_ksqtmb_shnm nqcdq ne0/∇06-Pt_khsx bgdbjr hm mtldqntr b_kbtk_shnmr udqh#dc sg_s
sgd_udq_fdu_ktdneR q_mcnlkx ètbst_sdr_ants_ u_ktdneN’0/∇05(enq_kkb_kbtk_shnmroqdrdmsdc hm
sghro_odqenqdudm sgntr_mcrnech!trhud shldrrhmbd sgd r_ksètw hm a_k_mbdrsgd r_ksètw nts_ssgd
sno-Sghrldsgnc nech!trhudkx hlonrhmf ètw _ssgd antmc_qhdrvhsg sgd dwsq_ k_xdq hr rtodqhnq ax
_ooqnwhl_sdkx 0/ nqcdqrnel_fmhstcd sn trhmf nmd,rhcdc ch!dqdmbd dpt_shnmrsn b_kbtk_sd sgd sns_k
ètw ner_khmhsx _qntmc sgd antmc_qhdr-Gd_sènv sgqntfg sgd rhcdr _mc anssnl hr _krn ltbg lnqd
_bbtq_sdkx oqdrdqudc trhmf sghrldsgnc-
Sn _cu_mbd hm shld)dpt_shnmr’0(_mc ’1(enqsdlodq_stqd)_mc r_khmhsx chrsqhatshnmr_qd rsdoodc

enqv_qc trhmf _ kd_oeqnf,sq_odynhc_krbgdldenqd_bg shldrsdoβs-K_sdq_kètw negd_s_mc r_khmhsx _qd
rdssn ydqn sgqntfg sgd svn rhcdr_mc sgqntfg sgd anssnl-Sgd dpt_shnm _sd_bg shld rsdo cdodmcr
nm vgdsgdqOp hr#mhsdnqhm#mhsd-HeOp hr#mhsd)sgd unqshbhsx b_kbtk_shnm ’2(hrrsdoodc _gd_c hm shld-
Enqhm#mhsdOp)mn shldrsdo hrmddcdc _mc hmrsd_c _ rs_mc_qc Onhrrnm dpt_shnm rnkudqhrtrdc enq’2(-
Hm ansg b_rdr)’3(enq rsqd_letmbshnm hr rnkudc trhmf sgd r_ld Onhrrnm rnkudq-Hm _kkb_rdr)eqdd rkho
’ydqn unqshbhsx(_mc ydqn rsqd_letmbshnm hrrdsnm _kkentqrhcdr-Sgd shld rsdo hrqdod_sdc mtldqntr
shldrsn #mc sgd dunktshnm nesgd sdlodq_stqd)r_khmhsx _mc udknbhsx #dkcr-
M_stq_kkx)rl_kkdq fqhc rhydr _mc shld rsdor hloqnud sgd oqdbhrhnm nesgd qdrtksr-Hm sgdrd b_k,

btk_shnmr)mn cdodmcdmbd g_r addm entmc adsvddm sgd pt_khs_shud qdrtksr rgnvm gdqd _mc qdrtksr
vhsg rl_kkdq fqhc rhydr)_ksgntfg bkd_qkx sgd pt_mshs_shud u_ktdr bnmudqfd vhsg #mdq fqhc rhyd sn
_m _rxlosnshb u_ktd-Sghrv_r _krn sqtd hm oqduhntr b_kbtk_shnmrvhsg sgd r_ld mtldqhb_krbgdld
’Vghsdgd_c d s Ti-1/02)Vghsdgd_c 1/06(-Enq_ pt_mshs_shud dw_lokd)_sPT + 0/5 sgd unqshbhsx hm _
rpt_qd 53� 53 fqhc g_rsgd r_ld o_ssdqm ats_ l_whltl u_ktd sg_shr ± 0-7� ghfgdqsg_m unqshbhsx
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nm _ 017 fqhc _ssgd r_ld hmrs_ms)_mc sg_su_ktd hr ± /-5� ghfgdqsg_m _ 145 fqhc ’Vghsdgd_c d s Ti-
1/02(-Sgd oqdbhrhnm nesgd sdrsqdrtksrhrudqx bknrd sn sgd oqdbhrhnm hm Qnrrax&rqdrtksr’0887(-Rtbg
qdrtksrb_m ad _mshbho_sdc sn nmkx nbbtqhm sgd _ardmbdnergd_qhmrs_ahkhsx-Hehmsdqm_kroddcr_qdk_qfd
dmntfg enqQdxmnkcrmtladqPd a_rdc nm sgd roddc sn _ss_hm _ rhyd ne0// nqlnqd)rgd_qhmrs_ahkhsx
vhkknbbtq_mc sgdètbst_shnmrvhkkadlnqddmdqfdshbvhsg #mdqqdrnktshnm-Sgdoqdrdmsb_kbtk_shnmr
_qd mnsbnmctbsdc vhsg k_qfd dmntfg Pd enqsghrsn ad sqtd-


