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dVgepcnkc"Tgugctej"("Kppqxcvkqp."Rctswg"Vgepqn„ikeq"fg"èncxc."E1"Cndgtv"Gkpuvgkp."p²4:."23732."Ok‚cpq"*èncxc+."Gurc‚c"

"
"
Tguwogp"

Gp"gn"rtgugpvg"vtcdclq"ug"gzrqpg"wpc"ogvqfqnqi‡c"rctc"oqfgnct"ogfkcpvg"wp"Ukuvgoc"Ownvk/Cigpvg"*UOC+"ukuvgocu"dkqn„ikequ"{"
hkukqn„ikequ"fkpƒokequ" eqp"xctkcdngu" ewcpvkhkecfcu"fkuetgvcu." eqoq"gn" etgekokgpvq" {"fgetgekokgpvq"fg"rqdncekqpgu"q" gn"oqfgncfq"
grkfgokqn„ikeq"fg"gphgtogfcfgu0"Ug"owguvtc"wp"rtqegfkokgpvq"rctc"vtcpuhqtoct"wp"ukuvgoc"fg"Gewcekqpgu"Fkhgtgpekcngu"Qtfkpctkcu"
*GFQ+"*swg"oqfgnc"wp"gpvqtpq"fg"hqtoc"eqttgevc+"gp"wp"UOC"gswkxcngpvg"ogfkcpvg"wp"guswgoc"dcucfq"gp"gn"ofivqfq"fg"Oqpvg"
Ectnq0"Ug"wvknk¦c"wp"ecuq"rtƒevkeq"hwpfcogpvcfq"gp"wp"oqfgnq"ocvgoƒvkeq"fg"Ngwegokc"Okgnqkfg"Et„pkec"*NOE+"rctc"eqorctct"nc"
ogvqfqnqi‡c" dcucfc" gp" cigpvgu" eqp" gn"oqfgncfq" vtcfkekqpcn" dcucfq" gp" wp" ukuvgoc"fg"GFQ0" Ug" tgcnk¦c" wpc" ukowncek„p" eqp" ecfc"
oqfgnq" *UOC" {" GFQ+" {" ug" eqorctc" nqu" tguwnvcfqu" qdvgpkfqu" eqp" codcu"ogvqfqnqi‡cu0"Eqr{tkijv"Æ4233"EGC0" Rwdnkecfq" rqt"
Gnugxkgt"Gurc‚c."U0N0"Vqfqu"nqu"fgtgejqu"tgugtxcfqu0"

Rcncdtcu"Encxg<"
Gewcekqpgu"fkhgtgpekcngu."oqfgnq"dcucfq"gp"cigpvgu."Oqpvg"Ectnq0"
"

"""""""""""""""""""""""""""""""""""""""" """""""""""""""""""
,"Cwvqt"gp"eqttgurqpfgpekc0"
"""Eqttgqu"gngevt„pkequ<"gmckv¦0¦wnwgvcBgjw0gu""*G0"¥wnwgvc+.""
cukgt0iqp¦cng¦Bvgepcnkc0eqo"*C0"Ing¦/Ing¦+.""
lo0nqrg¦Bgjw0gu"*L0O0"Nqrg¦/Iwgfg+."kukftq0ecnxqBgjw0gu"*K0"Ecnxq/Iqtfknnq+"

30 KPVTQFWEEKïP"

Gp" guvg" vtcdclq" ug" rtqrqpg" wp" pwgxq" gphqswg" gp" gn"
oqfgncfq" fg" ukuvgocu" dkqn„ikequ" fkpƒokequ" eqp" xctkcdngu"
ewcpvkhkecfcu" fkuetgvcu0" Guvqu" oqfgnqu" fkpƒokequ" ug" clwuvcp"
rtkpekrcnogpvg" c" wpc" itcp" ecpvkfcf" fg" ukuvgocu" fg" vkrq"
dkqn„ikeq" {" hkukqn„ikeq" eqoq" gn" oqfgncfq" fg" rqdncekqpgu"
*Owttc{." 4224c+" q" gn" oqfgncfq" fg" gphgtogfcfgu"
grkfgokqn„ikecu"*Owttc{."4224d+0"

"
Rctc"gn"oqfgncfq"fg"nqu"ukuvgocu"dkqn„ikequ"fkpƒokequ"ug"

wucp"fkhgtgpvgu"vfiepkecu"ocvgoƒvkecu"*Xcp"Fgp"Dgti."4233="
Ujqpmykngt"gv"cn0."422;="Dtcwgt"gv"cn0."4223+0"Gpvtg"ncu"oƒu"
fguvcecfcu" guvƒp" ncu" gewcekqpgu" fkhgtgpekcngu" qtfkpctkcu"
*GFQ+." ncu" gewcekqpgu" gp" fgtkxcfcu" rctekcngu" {" oqfgnqu"
dcucfqu" gp"rtqeguqu" guvqeƒuvkequ" *Yqfct¦" cpf"Mqoctqxc."

4227+0"Fg"guvcu"vfiepkecu"fg"oqfgncfq."gn"rtgugpvg"vtcdclq"ug"
egpvtc"gp"gn"oqfgncfq"eqp"GFQ0"

"
Gp" guvg" vtcdclq" ug" rncpvgc" wp" pwgxq" gphqswg" rctc" gn"

oqfgncfq" fg" guvqu" ukuvgocu" dcucfq" gp" wp" Ukuvgoc"Ownvk/
Cigpvg" *UOC+" {" ug" gzrqpg" wpc" ogvqfqnqi‡c" rctc"
eqpuvtwktnq" c" rctvkt" fg"wp" eqplwpvq"fg"GFQu"swg"oqfgncp"
eqttgevcogpvg"gn"gpvqtpq0"
"

Cukokuoq"ug"rtgugpvc"wp"ecuq"rtƒevkeq"swg"eqorctc"nqu"
tguwnvcfqu" qdvgpkfqu" eqp" guvqu" fqu" oqfgncfqu<" UOC" {"
ukuvgoc" fg" GFQ0" Gn" ecuq" rtƒevkeq" ug" dcuc" gp" wp" oqfgnq"
ocvgoƒvkeq"fg"Ngwegokc"Okgnqkfg"Et„pkec" *Rcx„p"Oqtƒp"
gv"cn0."4227+0"
"
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303""Nc"rtqdngoƒvkec"fgn"oqfgncfq"eqp"gewcekqpgu"
fkhgtgpekcngu"

Gzkuvg" wpc" cornkc" dkdnkqitch‡c" swg" vtcvc" gn" vgoc" fgn"
oqfgncfq"fg"ukuvgocu"dkqn„ikequ"fkpƒokequ"eqp"gewcekqpgu"
fkhgtgpekcngu0" Gp" *Dcuug" cpf"Wdg¦kq." 4229+" ug"oqfgnc" wp"
ukuvgoc"fg"gewcekqpgu"gp"fgtkxcfcu"rctekcngu"swg"iqdkgtpc"
nc" ekpfivkec" fg" wpc" rqdncek„p" fg" efinwncu" {" nc" fgpukfcf" fg"
fiuvcu"gp"fgvgtokpcfcu"hcugu"fgn"ekenq"fg"nc"fkxkuk„p"egnwnct0"
Gp" *Urgpegt" gv" cn0." 4226+" " ug" cpcnk¦c" wp"oqfgnq" fg" GFQ"
swg"gzrnqtc"gn"gswknkdtkq"gpvtg"nc"cpikqifipguku."ncu"vcucu"fg"
owgtvg" egnwnct." ncu" owvcekqpgu" igpfivkecu" {" ncu" vcucu" fg"
tgrtqfweek„p"gp"gn"fgucttqnnq"fgn"eƒpegt0"Qvtqu"oqfgncfqu"
ocvgoƒvkequ" fg" efinwncu" vwoqtcngu" eqp" gewcekqpgu"
fkhgtgpekcngu" rwgfgp" eqpuwnvctug" gp" *Pci{." 4226="
Dwpkoqxkej/Ogpftc¦kvum{" gv" cn0." 422:=" U¦{ocpumc" gv" cn0."
422;+0"
"

Gzkuvgp" wpc" ugtkg" fg" hcevqtgu" swg" jcegp" swg" ncu"
gewcekqpgu"fkhgtgpekcngu"pq"ug"owguvtgp"nq"uwhkekgpvgogpvg"
cfgewcfcu"rctc"oqfgnct"guvg"vkrq"fg"ukuvgocu<"
• Wp" oqfgnq" dcucfq" gp" gewcekqpgu" fkhgtgpekcngu"

fguetkdg" gn" ukuvgoc" fg" hqtoc" fgvgtokpkuvc" ogfkcpvg"
xcnqtgu"rtqogfkq"fg"ncu"xctkcdngu"fg"guvcfq0"Gn"oqfgnq"
u„nq" eqpukfgtc" gn" eqorqtvcokgpvq"ogfkq" fg" vqfqu" nqu"
kpfkxkfwqu" ukp" vgpgt" gp" ewgpvc" nc" xctkcp¦c" fg" nc"
rqdncek„p"*æmugpfcn."4225+0"

• Gp" gn" oqfgncfq" fg" rqdncekqpgu" {" fg" gphgtogfcfgu"
grkfgokqn„ikecu" gzkuvg" wpc" cngcvqtkgfcf" gzrnkecfc" gp"
rctvg"rqt"gn"hgp„ogpq"h‡ukeq"fgn"ghgevq"fgn"oqxkokgpvq"
dtqypkcpq" *Ngyku" cpf" Rwnfl." 3;97+0" Rqt" glgornq." ncu"
rqdncekqpgu" fg" dcevgtkcu" *Iwcpinck" gv" cn0." 422:+" {" fg"
cpkocngu" *Jqtpg" gv" cn0." 4229+" guvƒp" kphnwkfqu"
hwgtvgogpvg"rqt"guvg"ghgevq0"Fg"jgejq." nc"fkuvtkdwek„p"
gurcekcn" fg" nqu" gngogpvqu" swg" eqphqtocp" gn" oqfgnq"
kphnw{g" pqvcdngogpvg" gp" uw" gxqnwek„p." ewguvk„p" fiuvc."
swg" pq" ug" eqpvgornc" hƒeknogpvg" gp" ncu" gewcekqpgu"
fkhgtgpekcngu" qtfkpctkcu." {" swg" ug" rwgfg" rncpvgct" eqp"
pcvwtcnkfcf"gp"pwguvtq"gphqswg0"

• Ncu" gewcekqpgu" fkhgtgpekcngu" qtfkpctkcu" uqp"
fgvgtokpkuvcu."rqt"vcpvq."rctc"wpcu"okuocu"eqpfkekqpgu"
kpkekcngu" nc" uqnwek„p" ukgortg" gu" nc" okuoc" *Cictycn0"
cpf"Q)Tgicp."422:+0""

• Gzkuvg" nc" rqukdknkfcf"fg"swg" gp" wp" kpuvcpvg" fg" vkgorq"
cniwpc" xctkcdng" fg" guvcfq" fgn" oqfgnq" fg" GFQ" ffi" wp"
tguwnvcfq" pgicvkxq0" Uk" ug" oqfgnc" rqdncekqpgu" q"
gphgtogfcfgu" grkfgokqn„ikecu." guvc" ukvwcek„p" pq" gu"
eqttgevc." {c" swg" pq" vkgpg" ugpvkfq" swg" nc" ecpvkfcf" fg"
efinwncu" swg" gzkuvgp" gp" wp" oqogpvq" fgvgtokpcfq" ugc"
pgicvkxc0"

• Wp"ukuvgoc"fg"GFQ"wuc"ncu"xctkcdngu"fg"guvcfq"fgpvtq"
fgn" tcpiq" fg" nqu" p¿ogtqu" tgcngu0" Oqfgnct" fg" guvc"
ocpgtc" rqdncekqpgu" q" gphgtogfcfgu" grkfgokqn„ikecu"
pq" gu" tgcnkuvc" rqtswg" ncu" xctkcdngu" fkpƒokecu" uqp"
fkuetgvcu0" Rqt" glgornq." uk" oqfgncoqu" rqdncekqpgu" fg"

efinwncu" pq" gu" tgcnkuvc" swg" gn" p¿ogtq" fg" efinwncu" ugc"
htceekqpctkq0"

• Gp"qecukqpgu"gn"oqfgncfq"eqp"gewcekqpgu"fkhgtgpekcngu"
jceg"swg"gn"eqplwpvq"fg"gewcekqpgu"ugc"ow{"eqornglq"
{" rtgugpvgp" wp" gngxcfq" p¿ogtq" fg" rctƒogvtqu" swg"
fgdgp"ugt"ecnewncfqu"q"clwuvcfqu0"Nc" kfgpvkhkecek„p"fg"
nqu" xcnqtgu" fg" guvqu" rctƒogvtqu" pq" tguwnvc" ugpeknnc" fg"
tgcnk¦ct"gp"igpgtcn0""

304""Vtcdclqu"tgncekqpcfqu"

Eqoq" ug" jc" gzrnkecfq." gzkuvg" cornkc" dkdnkqitch‡c" swg"
vtcvc" gn" oqfgncfq" fg" ukuvgocu" dkqn„ikequ" eqp" GFQ." rgtq"
vcodkfip" gzkuvgp" vtcdclqu" swg"oqfgncp" ukuvgocu" dkqn„ikequ"
wucpfq"vfiepkecu"dcucfcu"gp"cigpvgu"*Dgplcokp"gv"cn0."422:="
Tgfqw"gv"cn0."4227+0"

"
Cniwpqu" vtcdclqu" rtqrqpgp" oqfgnqu" j‡dtkfqu" fg"

ukowncek„p" gp" nqu" swg" wvknk¦cp" fg" hqtoc" eqodkpcfc"
ukuvgocu" dcucfqu" gp" cigpvgu" {" gewcekqpgu" fkhgtgpekcngu"
*Iwq"gv"cn0."422:="Dcpgtlgg"cpf"Oqugu."422;+0"

"
Nc" pqxgfcf" fg" guvg" vtcdclq" tgukfg" gp" nc" fkug‚q" fg" wpc"

ogvqfqnqi‡c" igpgtcn" rctc" vtcpuhqtoct" wp" ukuvgoc" fg"GFQ"
gp" wp" UOC" gswkxcngpvg" {" gp" nc" eqorctcek„p" fg" nqu" fqu"
oqfgnqu" ogfkcpvg" wp" ecuq" rtƒevkeq" dcucfq" gp" wp" oqfgnq"
ocvgoƒvkeq" fg" Ngwegokc" Okgnqkfg" Et„pkec0" Gn" oqfgnq"
UOC"rtqrwguvq" rgtokvg" fguetkdkt" gp" vfitokpqu" guvcf‡uvkequ"
gxgpvqu" vcp" tgngxcpvgu" eqoq" nc" gzvkpek„p" fg" wpc"
fgvgtokpcfc"rqdncek„p"fg"efinwncu"swg"rwgfgp"fgugpecfgpct"
wpc"rcvqnqi‡c0"
"
40 CTSWKVGEVWTC"

Nc"ctswkvgevwtc"igpfitkec"gswkxcngpvg"c"wp" ukuvgoc"GFQ"
fcfq"swg"ug"rtqrqpg"ug"dcuc"gp"wp"oqfgnq"Ownvk/Cigpvg"q"
UOC"swg"ug"eqpuvtw{g"c"rctvkt"fg"fkejq"ukuvgoc"GFQ0"Ug"
eqpukfgtc" rctc" ukornkhkect" gn" fgucttqnnq" swg" vqfcu" ncu"
gewcekqpgu"fkhgtgpekcngu"uqp"GFQ"fg"rtkogt"qtfgp0"

"
Gp" rtkogt" nwict." cuwokoqu" swg" ug" rctvg" fg" wp"oqfgnq"

eqp" wp" ukuvgoc" fg" wpc" q" xctkcu" GFQu" swg" fguetkdgp"
eqttgevcogpvg" gn" eqorqtvcokgpvq" ogfkq" fg" wp" ukuvgoc"
dkqn„ikeq"eqp"xctkcdngu"ewcpvkhkecfcu"fkuetgvcu0"
"

( )3 4. .000. . . """rctc""" 3.000. 0k
k p

fz h z z z v k p
fv

= = """""""""""*3+"

"
C" rctvkt" fg" guvg"oqfgnq" fg" gewcekqpgu" fkhgtgpekcngu" ug"

eqpuvtw{g" wp" UOC0" Wp" UOC" gu" wp" ukuvgoc" fg" o¿nvkrngu"
cigpvgu" cwv„pqoqu" swg" kpvgtceekqpcp" gpvtg" u‡" {" eqp" gn"
gpvqtpq."dwuecpfq"ucvkuhcegt"ecfc"wpq"uwu"rtqrkqu"qdlgvkxqu"
*Yqqnftkfig."4224+0"

"
Gn"oqfgnq"Ownvk/Cigpvg"oƒu"ugpeknnq"{"swg"tgrtqfweg"gn"

eqorqtvcokgpvq" fg" wp"oqfgnq" eqp"GFQu" guvƒ" eqorwguvq"
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rqt" vtgu"gngogpvqu<" nqu"cigpvgu."gn"gpvqtpq"{" ncu"fkhgtgpvgu"
eqpgzkqpgu0" C" eqpvkpwcek„p" ug" fguetkdg" gp" fgvcnng" ecfc"
gngogpvq"fg"fkejq"oqfgnq0"
"

403""Cigpvgu"

Wp" cigpvg" gu" wpc" gpvkfcf" fg" uqhvyctg" ukvwcfq" gp" wp"
gpvqtpq"xktvwcn"ecrc¦"fg"cevwct."eqowpkectug." tgrtqfwektug"
{" gp" igpgtcn." vgpgt" wp" eqorqtvcokgpvq" cwv„pqoq0" Wp"
cigpvg." gp" hwpek„p" fg" ncu" rgtegrekqpgu" {" fg" uwu" tgewtuqu."
kpvgtceekqpc" eqp" gn" gpvqtpq" {" eqp" qvtqu" cigpvgu" *Hgtdgt."
3;;;+0"

"
Gp" nc" hkiwtc" 3" rwgfg" xgtug" gn" guswgoc" swg" ukiwg" wp"

cigpvg" gp" ecfc" kvgtcek„p0" Rtkogtq" rgtekdg." nwgiq" fgekfg" {"
rqt"wnvkoq"cev¿c0"
"

"
Hkiwtc"30"Rtqeguq"swg"ukiwg"ecfc"cigpvg"gp"ecfc"kvgtcek„p0"

"
Gp"nc"ctswkvgevwtc"dcucfc"gp"cigpvgu"swg"ug"rtqrqpg"ncu"

xctkcdngu"fg"guvcfq"fgn"ukuvgoc"fg"GFQ"fg"nc"gewcek„p"*3+"
pq"eqttgurqpfgp"fktgevcogpvg"eqp"cigpvgu"ukpq"eqp"itwrqu"
fg"gurgekgu"fg"nc"ukiwkgpvg"ocpgtc<"
• Gn"p¿ogtq"fg"gurgekgu"fkhgtgpvgu"fg"Cigpvgu"fgn"UOC"

eqttgurqpfg"cn"p¿ogtq"fg"xctkcdngu"fg"guvcfq"ÒpÓ"gp"gn"
ukuvgoc"fg"GFQ0"

• Nc"uwoc"fgn"p¿ogtq"fg"kpfkxkfwqu"fg"ecfc"gurgekg"gp"
gn" UOC" eqttgurqpfg" c" ncu" xctkcdngu" fg" guvcfq" fgn"
ukuvgoc"fg"GFQ"Òz3."z4.È."zpÓ0"

"

40303""Rgtegrek„p"

Ecfc"cigpvg"tgekdg"gp"ecfc"kvgtcek„p"wpc"ugtkg"fg"fcvqu"
swg"uqp"tgeqikfqu"fgn"gpvqtpq."cwpswg"fg" hqtoc" kpfktgevc."
rwgfgp"ugt"fcvqu"swg"rtqxkgpgp"fg"qvtqu"cigpvgu0""

"
Rctc" vtcpuhqtoct" gn" ukuvgoc" fg"GFQ" gp" wp"UOC." ecfc"

cigpvg" rgtekdg" fgn" gpvqtpq" gn" p¿ogtq" fg" cigpvgu" swg"
gzkuvgp"fg"ecfc"gurgekg0"
"

40304""Fgekuk„p"

Gp" hwpek„p" fg" ncu" rgtegrekqpgu" ecfc" cigpvg" vqoc" wpcu"
fgekukqpgu0" Guvcu" fgekukqpgu" ug" vqocp" gp" hwpek„p" fg" ncu"
rtqdcdknkfcfgu" fg" uwu" oƒswkpcu" fg" guvcfqu" kpvgtpc." swg"
rwgfg"vgpgt"q"pq"ogoqtkc"*Rctwpcm"cpf"Dtwgempgt."422;+0"
Nc" vqoc" fg" fgekukqpgu" gu" nc" rctvg" egpvtcn" fg" uw"
eqorqtvcokgpvq0"

"
Ecfc"cigpvg"vkgpg"cn"ogpqu"fqu"oƒswkpcu"fg"guvcfqu"eqp"

rtqdcdknkfcfgu" fg" vtcpukek„p" gpvtg" nqu" guvcfqu0" Ncu"

oƒswkpcu" fg" guvcfqu" uqp" fgrgpfkgpvgu" fgn" p¿ogtq" fg"
cigpvgu"fg"ecfc"gurgekg"{"fgn" vkgorq0"Guvcu"fqu"oƒswkpcu"
fg" guvcfqu" uqp" fgpqokpcfcu" ÒXkxkt/OqtktÓ" {" ÒTgrtqfwekt/
CdqtvctÓ0""

"
Rwgfgp" c‚cfktug" qvtcu" oƒswkpcu" fg" guvcfqu." ukp"

godctiq."gn"ecuq"oƒu"ukorng"swg"ug"fgvcnnc"c"eqpvkpwcek„p"
gu"eqp"guvcu"fqu"oƒswkpcu"fg"guvcfqu0"

4030403""Oƒswkpc"fg"guvcfqu"ÒXkxkt/OqtktÓ"

Nc"oƒswkpc" fg" guvcfqu" ÒXkxkt/OqtktÓ" guvƒ" fghkpkfc" rqt"
fqu"guvcfqu"ÒXkxqÓ"{"ÒOwgtvqÓ0"
• Uk"wp"cigpvg"rcuc"c"wp"guvcfq"ÒOwgtvqÓ."guvg"cigpvg"ug"

gnkokpc" {" fgucrctgeg0" Nc" rtqdcdknkfcf" fg" swg" wp"
cigpvg" fg" nc" gurgekg" ÒkÓ" rcug" cn" guvcfq" ÒOwgtvqÓ" ug"
tgrtgugpvc"rqt"ÒRk.oÓ0"

• Uk" wp" cigpvg" guvƒ" gp" gn" guvcfq" ÒXkxqÓ." gzkuvg" {" rwgfg"
fgurnc¦ctug"rqt"gn"gpvqtpq0"Nc"rtqdcdknkfcf"fg"swg"wp"
cigpvg"fg"nc"gurgekg"ÒkÓ"rgtocpg¦ec"gp"gn"guvcfq"ÒXkxqÓ"
ug"tgrtgugpvc"rqt"ÒRk.xÓ"{"ug"ecnewnc"eqoq<"

"

. .3 ."""rctc""" 3.000. 0k x k oR R k p= − =
"""""""""""""""""*4+"

"
Gp" nc" hkiwtc" 4" rwgfg" xgtug" nqu" fqu" guvcfqu" {" ncu"

rtqdcdknkfcfgu" fg" vtcpukek„p0" Gn" guvcfq" ÒOwgtvqÓ" gu" wp"
guvcfq"cduqtdgpvg."fgn"ewcn"gn"cigpvg"pq"rwgfg"ucnkt0"
"

"
Hkiwtc"40"Oƒswkpc"fg"guvcfqu"ÒXkxkt/OqtktÓ0"

"

4030404""Oƒswkpc"fg"guvcfqu"ÒTgrtqfwekt/CdqtvctÓ"

Nc" ugiwpfc" oƒswkpc" fg" guvcfqu" ÒTgrtqfwekt/CdqtvctÓ"
vkgpg"fqu"guvcfqu<"ÒTgrtqfwegÓ"{"ÒCdqtvqÓ0"
• Wp"cigpvg"rwgfg"igpgtct"c"rctvkt"fg"u‡"okuoq"wp"pwgxq"

cigpvg." c" guvg" guvcfq" nq" nncocoqu" ÒTgrtqfwegÓ0" Nc"
rtqdcdknkfcf"fg"swg"wp"cigpvg"fg"nc"gurgekg"ÒkÓ"guvfi"gp"
gn"guvcfq"ÒTgrtqfwegÓ"ug"tgrtgugpvc"rqt"ÒRk.tÓ0"

• Uk"wp"cigpvg"pq"igpgtc"qvtq"cigpvg"c"rctvkt"fg"uk"okuoq"
guvƒ"gp"gn" guvcfq" ÒCdqtvqÓ0"Nc"rtqdcdknkfcf"fg"swg"wp"
cigpvg" fg" nc" gurgekg" ÒkÓ" guvfi" gp" gn" guvcfq" ÒCdqtvqÓ" ug"
tgrtgugpvc"rqt"ÒRk.cÓ"{"ug"ecnewnc"eqoq<"

"

. .3 ."""rctc""" 3.000. 0k c k tR R k p= − = """""""""""""""*5+"
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40305""Ceekqpgu"

Ncu" ceekqpgu" tgrtgugpvcp" ncu" fgekukqpgu" swg" vqoc" wp"
cigpvg" dcuƒpfqug" gp" gn" guvcfq" gp" gn" swg" ug" gpewgpvtc0" Gn"
ecuq" oƒu" ukorng" nq" eqorqpg" wp" cigpvg" swg" tgcnk¦c" ncu"
ceekqpgu" fg" ncu" oƒswkpcu" fg" guvcfqu" ÒXkxkt/OqtktÓ" {"
ÒTgrtqfwekt/CdqtvctÓ0"
"

"
Hkiwtc"50"Oƒswkpc"fg"guvcfqu"ÒTgrtqfwekt/CdqtvctÓ0"

"

Uk" wp" cigpvg" rgtocpgeg" gp" gn" guvcfq" ÒXkxqÓ" fg" nc"
oƒswkpc" fg" guvcfqu" ÒXkxkt/OqtktÓ." tgcnk¦c" nc" ceek„p" fg"
fgurnc¦ctug"rqt"gn"gpvqtpq0"Nqu"cigpvgu"ug"fgurnc¦cp"rqt"gn"
gpvqtpq" fguetkdkgpfq" fkhgtgpvgu" vtc{gevqtkcu" gurcekcngu0" C"
ecfc" gurgekg" fg" cigpvg" ug" ng" rwgfg" cukipct" wp" vkrq" fg"
oqxkokgpvq" ectcevgt‡uvkeq0" Gn" oqxkokgpvq" dtqypkcpq"
fguetkdg" fg" hqtoc" tgcnkuvc" ncu" vtc{gevqtkcu" fg" gngogpvqu"
dkqn„ikequ"q" hkukqn„ikequ"*Ngyku"cpf"Rwnfl."3;97="Iwcpinck"
gv"cn0."422:="Jqtpg"gv"cn0."4229+0"
"

Uk" wp" cigpvg" rcuc" cn" guvcfq" ÒTgrtqfwegÓ" igpgtc" c" wp"
pwgxq"cigpvg"fg"nc"okuoc"gurgekg"swg"ug"rqukekqpc"fgpvtq"
fgn"gpvqtpq"gp"wpc"wdkecek„p"ow{"egtecpc"cn"cigpvg"swg"nq"
jc"etgcfq0"
"

404""Gpvqtpq"

Ncu"gpvtcfcu"swg"wp"cigpvg"tgekdg"rtqxkgpgp"fgn"gpvqtpq."
{"fgn"okuoq"oqfq."ncu"ucnkfcu"swg"wp"cigpvg"rtqfweg"xcp"cn"
gpvqtpq0"

"
Gn" oqfgncfq" fgn" gpvqtpq" rwgfg" ugt" tgrtgugpvcfq"

ogfkcpvg"wpc"ocnnc"fg"egnfcu"gp"nc"swg"gp"ecfc"egnfc"rwgfg"
jcdgt"wp"cigpvg0"Wpc"egnfc"gu"wpc"¦qpc"fgnkokvcfc"fgufg"nc"
ewcn"ecfc"cigpvg"rwgfg"rgtekdkt" ncu"gpvtcfcu"fgn"gpvqtpq"{"
tgcnk¦ct"ceekqpgu"*Yg{pu"gv"cn0."4227="Yg{pu"gv"cn0."4228+0"
Ug"eqpukfgtc"swg"gp"wpc"okuoc"egnfc"pq"rwgfg"gzkuvkt"oƒu"
fg"wp"cigpvg0"
"

405""Eqpgzkqpgu"

Nc"kpvgtceek„p"gpvtg"nqu"cigpvgu"rtkpekrcnogpvg"ug"rwgfg"
fct" ogfkcpvg" 4" ogecpkuoqu0" Gn" rtkogtq" fg" gnnqu" gu" nc"

eqowpkecek„p"fktgevc"gpvtg"nqu"cigpvgu."nq"swg"rgtokvg"wpc"
kpvgtceek„p"fktgevc"gpvtg"gnnqu0"Gn"ugiwpfq"ogecpkuoq"gu"c"
vtcxfiu"fgn"gpvqtpq0"Guvc"vfiepkec"ug"dcuc"gp"swg"nqu"cigpvgu"
rwgfcp" oqfkhkect" uw" gpvqtpq" {" swg" nqu" fgoƒu" cigpvgu"
fgvgevgp" guc" oqfkhkecek„p." fƒpfqug" cu‡" wpc" kpvgtceek„p"
kpfktgevc0"

"
Gp"pwguvtq"oqfgnq"ug"jc"eqpukfgtcfq"swg"nc"kphqtocek„p"

pgeguctkc"rctc"nc"gxqnwek„p"fgn"ukuvgoc"ugcp"ncu"rqdncekqpgu"
vqvcngu" fg" ecfc" vkrq" fg" cigpvg" q" gurgekg" swg" ug" fcp" gp" gn"
gpvqtpq0"
"

406""Oqfgncfq"fgn"vkgorq"

Gn"vkgorq"ug"oqfgnc"fg"hqtoc"fkuetgvc"{"gxqnwekqpc"eqp"
tgurgevq"c"wp" kpetgogpvq"fg" vkgorq0"Gp"gn"UOC"vqfqu" nqu"
cigpvgu" cev¿cp" g" kpvgtcev¿cp" cn"okuoq" vkgorq"eqp" tgurgvq"
cn"rtkpekrkq"fg"ecwucnkfcf"*Hkcp{q"gv"cn0."3;;:+0"
"
50 RTQDCDKNKFCFGU"FG"VTCPUKEKïP"

Kpkekcnogpvg" gu" pgeguctkq" vtcpuhqtoct" wpc" gewcek„p"
fkhgtgpekcn" eqpvkpwc" gp" wpc" gewcek„p" gp" fkhgtgpekcu0" Rqt"
ukornkekfcf"ug"tgcnk¦c"nc"crtqzkocek„p"ogfkcpvg"fkhgtgpekcu"
hkpkvcu"rqt"gn"ofivqfq"fg"Gwngt0"

"
Gp" nc" gewcek„p" *6+" ug" rtgugpvc" wpc" crtqzkocek„p" rqt"

fkhgtgpekcu" hkpkvcu" fg" wp" eqplwpvq" fg" ÒpÓ" gewcekqpgu"
fkhgtgpekcngu" qtfkpctkcu" swg" fghkpgp" eqttgevcogpvg" gn"
eqorqtvcokgpvq"fg"wp"ukuvgoc"ewcnswkgtc0"
"

( )3 4. .000. . . """rctc""" 3.000. 0k k
k p

z fz h z z z v k p
v fv

Δ
≈ = =

Δ
"

*6+"
"

Uqp"rqukdngu"qvtcu"crtqzkocekqpgu"gp"fkhgtgpekcu"hkpkvcu"
dcucfcu" gp" guswgocu" fg" kpvgitcek„p" fg" gewcekqpgu"
fkhgtgpekcngu" vcngu" eqoq" Twpig/Mwvvc0" C" rguct" fg" guvq"
¿nvkoq." nqu" cwvqtgu" pq" jcp" crtgekcfq" fkhgtgpekcu"
ukipkhkecvkxcu" gp" nqu" tguwnvcfqu" {" eqpenwukqpgu" qdvgpkfcu"
eqp"ncu"ukowncekqpgu"fg"nqu"oqfgnqu"GFQ"{"UOC0""

"
Rqt"qvtq"ncfq."rctc"gn"eƒnewnq"fg"ncu"rtqdcdknkfcfgu"fg"ncu"

oƒswkpcu" fg" guvcfqu" fg" ecfc" cigpvg" gp" ecfc" kvgtcek„p." ug"
wvknk¦c"wp"guswgoc"fg"Oqpvg"Ectnq0"

"
Wp"oqfgnq"dcucfq"gp"wp"guswgoc"fg"Oqpvg"Ectnq"gu"wp"

oqfgnq"swg"ug"dcuc"gp"wp"igpgtcfqt"fg"p¿ogtqu"cngcvqtkqu"
eqp" wpc" fgvgtokpcfc" fkuvtkdwek„p" rctc" tgcnk¦ct" wpc"
rtgxkuk„p."guvkocek„p"q"cpƒnkuku"*Hkujocp."3;;8+0"

"
Gn" igpgtcfqt" fg" p¿ogtqu" cngcvqtkqu" swg" ug" wvknk¦c" rctc"

ukownct" gn" UOC" rtqrwguvq" rqt" nqu" cwvqtgu" fgxwgnxg"
p¿ogtqu" rugwfq" cngcvqtkqu" eqp" wpc" fkuvtkdwek„p" wpkhqtog"

Probabilidades de transición
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gp" gn" kpvgtxcnq" ]2." 3_0" Jcekgpfq" wuq" fg" guvg" igpgtcfqt" ug"
nqitc" etgct" nqu" gxgpvqu" eqp" ncu" rtqdcdknkfcfgu" swg"
eqttgurqpfgp"c"ecfc"cigpvg"gp"wp"kpuvcpvg"fcfq0""

"
Gp" ncu" ugeekqpgu" ukiwkgpvgu" ug"cpcnk¦c"gn"oqfgnq"ownvk/

cigpvg" rtqrwguvq0" Rctc" eqpuvtwkt" gn" UOC" ug" rctvg" fgn"
ukuvgoc"fg"GFQ"fghkpkfq"gp"nc"gewcek„p"*6+0"
"

503""Rtqdcdknkfcfgu"uk"ÒÂk*z3.È."zp."v+">"2Ó""

Uk" ÒÂk*z3.È." zp." v+" >" 2Ó." pkpi¿p" cigpvg" ug" tgrtqfweg" gp"
gug" kpuvcpvg" fg" vkgorq" ÒvÓ0" Rqt" vcpvq." nqu" ¿pkequ" gxgpvqu"
rqukdngu" uqp" nc" uwrgtxkxgpekc" q" nc" owgtvg" fg" wp" cigpvg"
ogfkcpvg"nc"oƒswkpc"fg"guvcfqu"ÒXkxkt/OqtktÓ0"

"
Ncu" rtqdcdknkfcfgu" fg" vtcpukek„p" fg" nc" oƒswkpc" fg"

guvcfqu" ÒXkxkt/OqtktÓ" uqp" fghkpkfcu" eqoq" wp" rtqeguq"
dkpqokcn." fcfq" swg" nqu" cigpvgu" rwgfgp" guvct" gp" gn" guvcfq"
ÒXkxqÓ" q" rwgfgp" rcuct" cn" guvcfq" cduqtdgpvg" ÒOwgtvqÓ" eqp"
wpc"rtqdcdknkfcf"fcfc0"
"

( ) ( ). .* + 3k k kO z Ok
k k o k o

k

z
I O R R

O
−Ã Ô

= ⋅ ⋅ −Ä ÕÅ Ö """"""""""*7+"

rctc" pk .0003= ."fqpfg<"
• ÒOkÓ"gu"gn"p¿ogtq"fg"cigpvgu"fg"nc"gurgekg"ÒkÓ"swg"owgtgp"

gp"gn"ukiwkgpvg"kpuvcpvg"fg"vkgorq0"
• ÒzkÓ"gu"gn"p¿ogtq" vqvcn"fg"cigpvgu"fg" nc"gurgekg" ÒkÓ"gp"wp"

kpuvcpvg"fg"vkgorq"ÒvÓ0"
• ÒRk.oÓ" gu" nc" rtqdcdknkfcf" fg" owgtvg" fg" wp" cigpvg" fg" nc"

gurgekg"ÒkÓ"gp"gn"ukiwkgpvg"kpuvcpvg"fg"vkgorq0"
• ÒI*Ok+Ó"gu"nc"rtqdcdknkfcf"fg"swg"ÒOkÓ"cigpvgu"owgtcp"gp"

gn"ukiwkgpvg"kpuvcpvg"fg"vkgorq0"
"

Gn"xcnqt"ogfkq"fgn"p¿ogtq"fg"cigpvgu"swg"owgtgp"gp"gn"
ukiwkgpvg" kpuvcpvg" fg" vkgorq" ukiwg" wpc" fkuvtkdwek„p"
dkpqokcn0" Nc" gurgtcp¦c"ocvgoƒvkec" q" xcnqt" gurgtcfq" ÒOkÓ"
gu<"
"

( ) . ."""rctc""" 3.000. 0k k k oG O z R k p= ⋅ = """""""""""*8+"

"
Nc" gurgtcp¦c" ocvgoƒvkec" q" xcnqt" gurgtcfq" fg" ÒOkÓ" gu"

kiwcn"cn"xcnqt"ogfkq"fgn"p¿ogtq"fg"cigpvgu"fg"nc"gurgekg"ÒkÓ"
swg" owgtgp" gpvtg" nqu" kpuvcpvgu" ÒvÓ" {" Òv-〉vÓ." {" c" nc" xg¦" gu"
kiwcn" cn" xcnqt" cduqnwvq" fgn" fgetgogpvq" fg" nc" xctkcdng" fg"
guvcfq"ÒzkÓ"fg"nc"gewcek„p"fkhgtgpekcn0"Gorngcpfq"*6+."*7+"{"
*8+"ug"qdvkgpg<"
"

( ) ( ). 3 4. .000. . .

"""rctc""" 3.000. 0
k k o k k pz R G O h z z z v v

k p

⋅ = = ⋅ Δ

=
""""" *9+"

"
Gorngcpfq"*9+"{"fgurglcpfq"ÒRk.oÓ"ug"qdvkgpg<"

"

( )3 4
.

. .000. .
.

"""rctc""" 3.000. 0

k p
k o

k

h z z z v v
R

z
k p

⋅ Δ
=

=

"""""" *:+"

"
Gorngcpfq"*4+"{"*:+"ug"ecnewnc"gn"xcnqt"fg"ÒRk.xÓ<"

"

( )3 4
.

. .000. . 0
3 .

"""rctc""" 3.000. 0

k p
k x

k

h z z z v v
R

z
k p

Δ
= −

=

"""""" "*;+"

"
Gp"ncu"gewcekqpgu"*:+"{"*;+"ug"eworng"ukgortg"swg"Òzk"œ"

3Ó"rqtswg" ncu"rtqdcdknkfcfgu"ÒRk.oÓ" {" ÒRk.xÓ" ug"crnkecp"c" nqu"
cigpvgu" fg" nc" gurgekg" ÒkÓ" {" pq" gu" rqukdng" wvknk¦ct" guvcu"
rtqdcdknkfcfgu"uk"pq"gzkuvg"cn"ogpqu"wp"cigpvg"fg"nc"gurgekg"
ÒkÓ"cn"swg"cukipƒtugncu0"
"

504""Rtqdcdknkfcfgu"uk"ÒÂk*z3.È."zp."v+"@"2Ó""

Uk" ÒÂk*z3.È." zp." v+" @" 2Ó." pkpi¿p" cigpvg" owgtg" gp" gug"
kpuvcpvg" fg" vkgorq" ÒvÓ0" Rqt" vcpvq." nqu" ¿pkequ" gxgpvqu"
rqukdngu" uqp" nc" uwrgtxkxgpekc" q" nc" tgrtqfweek„p" fg" wp"
cigpvg" ogfkcpvg" nc" oƒswkpc" fg" guvcfqu" ÒTgrtqfwekt/
CdqtvctÓ0"

"
Ncu" rtqdcdknkfcfgu" fg" vtcpukek„p" fg" nc" oƒswkpc" fg"

guvcfqu" ÒTgrtqfwekt/CdqtvctÓ" uqp"fghkpkfcu" vcodkfip" eqoq"
wp"rtqeguq"dkpqokcn."rqtswg"nqu"cigpvgu"rwgfgp"guvct"gp"gn"
guvcfq" ÒTgrtqfwegÓ" q" gp" gn" guvcfq" ÒCdqtvqÓ" eqp" wpc"
rtqdcdknkfcf"fg"vtcpukek„p0"
"

( ) ( )* + 3k k kT z Tk
k t t

k

z
I T R R

T
−Ã Ô

= ⋅ ⋅ −Ä ÕÅ Ö " """""*32+"

rctc" pk .0003= ."fqpfg<"
• ÒTkÓ"gu"gn"p¿ogtq"fg"cigpvgu"fg"nc"gurgekg"ÒkÓ"swg"pcegp"gp"

gn"ukiwkgpvg"kpuvcpvg"fg"vkgorq0"
• ÒzkÓ"gu"gn"p¿ogtq" vqvcn"fg"cigpvgu"fg" nc"gurgekg" ÒkÓ"gp"wp"

kpuvcpvg"fg"vkgorq"ÒvÓ0"
• ÒRk.tÓ"gu"nc"rtqdcdknkfcf"fg"swg"wp"cigpvg"fg"nc"gurgekg"ÒkÓ"

owgtc"gp"gn"ukiwkgpvg"kpuvcpvg"fg"vkgorq0"
• ÒI*Tk+Ó" gu" nc" rtqdcdknkfcf" fg" swg" ÒTkÓ" cigpvgu" ug"

tgrtqfw¦ecp"gp"gug"kpuvcpvg"fg"vkgorq0"
"

Gn"xcnqt"ogfkq"fgn" p¿ogtq"fg" cigpvgu" swg"pcegp" gp" gn"
ukiwkgpvg" kpuvcpvg" fg" vkgorq" ukiwg" wpc" fkuvtkdwek„p"
dkpqokcn0"Nc"gurgtcp¦c"ocvgoƒvkec"q"xcnqt"gurgtcfq"fg"ÒTkÓ"
gu<"
"

( ) . . """rctc""" 3.000. 0k k k tG T z R k p= ⋅ = """"""""""""""*33+"

"
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Nc" gurgtcp¦c" ocvgoƒvkec" q" xcnqt" gurgtcfq" fg" ÒTkÓ" gu"
kiwcn"cn"xcnqt"ogfkq"fgn"p¿ogtq"fg"cigpvgu"fg"nc"gurgekg"ÒkÓ"
swg" gpvtg" nqu" kpuvcpvgu" ÒvÓ" {" Òv-〉vÓ" {" c" nc" xg¦" gu" kiwcn" cn"
kpetgogpvq"fg"nc"xctkcdng"kpfgrgpfkgpvg"ÒzkÓ"fg"nc"gewcek„p"
fkhgtgpekcn0"Gorngcpfq"*6+."*32+"{"*33+"ug"qdvkgpg<"
"

( ). 3 4. .000. . .

"""rctc""" 3.000. 0
k k t k pz R h z z z v v

k p

⋅ = ⋅ Δ

=
" """"*34+"

"
Gorngcpfq"*34+"{"fgurglcpfq"ÒRk.tÓ"ug"qdvkgpg<"

"

( )3 4
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. .000. .
.

"""rctc""" 3.000. 0

k p
k t

k

h z z z v v
R

z
k p
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"""""" ""*35+"

"
Gorngcpfq"*5+"{"*35+"ug"ecnewnc"gn"xcnqt"fg"ÒRk.cÓ<"

"

( )3 4
.

. .000. . 0
3 .

"""rctc""" 3.000. 0

k p
k c

k

h z z z v v
R

z
k p

Δ
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=

"""""" """"*36+"

"
Gp"ncu"gewcekqpgu"*35+"{"*36+"ug"eworng"ukgortg"swg"Òzk"

œ"3Ó"rqtswg"ncu"rtqdcdknkfcfgu"ÒRk.tÓ"{"ÒRk.cÓ"ug"crnkecp"c"nqu"
cigpvgu" fg" nc" gurgekg" ÒkÓ" {" pq" gu" rqukdng" wvknk¦ct" guvcu"
rtqdcdknkfcfgu" uk" pq" gzkuvg" cn" ogpqu" wp" cigpvg" ÒkÓ" cn" swg"
cukipƒtugncu0"
"

505""Rtqdcdknkfcfgu"uk"ÒÂk*z3.È."zp."v+"?"2Ó"

Uk"ÒÂk*z3.È."zp."v+"?"2Ó."pq"ug"rtqfweg"pkpiwpc"fghwpek„p"
pk" pcekokgpvq." u„nq" ug" rtqfweg" wp" oqxkokgpvq" fg" nqu"
cigpvgu"rqt"gn"gpvqtpq0"Ncu"rtqdcdknkfcfgu"fg"vtcpukek„p"fg"
ncu"oƒswkpcu"fg"guvcfqu"swgfcp<"
• Nc""oƒswkpc""fg""guvcfqu""ÒXkxkt/OqtktÓ""swgfc""ÒRk.x"?"3Ó""

{"ÒRk.o"?"2Ó0"
• Nc"oƒswkpc"fg"guvcfqu"ÒTgrtqfwekt/CdqtvctÓ"swgfc""

ÒRk.t"?"2Ó"{"ÒRk.c"?"3Ó0"
"

Qvtc"qrek„p"ewcpfq"ÒÂk*z3.È."zp."v+"?"2Ó"gu"kpvtqfwekt"wp"
eqorqtvcokgpvq" cngcvqtkq." cukipcpfq" fkuvtkdwekqpgu" fg"
rtqdcdknkfcf"c"nqu"rctƒogvtqu"ÒRk.oÓ."{"ÒRk.tÓ"clwuvƒpfqug"c"nc"
tgcnkfcf"fgn" ukuvgoc"oqfgncfq0"Gn"eƒnewnq"fg" ÒRk.xÓ" {" ÒRk.cÓ"
ug"tgcnk¦c"wucpfq"ncu"gewcekqpgu"*4+"{"*5+"tgurgevkxcogpvg0"
"
60 OQFGNQ"FG"NOE"OGFKCPVG"UOC""

Ug" jc" wvknk¦cfq" wp" ukuvgoc" fg" GFQ" swg" oqfgnc" nc"
Ngwegokc" Okgnqkfg" Et„pkec" *NOE+" rctc" ugt" eqorctcfq"
eqp" gn" UOC0" Nc" NOE" gu" wp" eƒpegt" swg" chgevc" c" wp"
fgvgtokpcfq"vkrq"fg"efinwncu""gp"gn"ukuvgoc"kpowpg0"

"
Gn"oqfgnq"fg"GFQ"gngikfq"eqpukuvg"gp"5"rqdncekqpgu"fg"

efinwncu<" ncu" efinwncu" V" pckxg." ncu" efinwncu" V" cevkxcfcu"
gurge‡hkecogpvg"rctc"nc"NOE"{"ncu"efinwncu"ecpegt‡igpcu"fg"
NOE0"Gn"oqfgnq"fg"NOE"wvknk¦cfq"gp"gn"rtgugpvg" vtcdclq."
eqp"uwu"rctƒogvtqu"{"eqpfkekqpgu"kpkekcngu"fg"ncu"GFQ."guvƒ"
fguetkvq" gp" rtqhwpfkfcf" gp" *Oqqtg" cpf" Nk." 4226+0" C"
eqpvkpwcek„p"ug"owguvtc"gn"ukuvgoc"fg"GFQ"gngikfq0"
"
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Modelo de LMC mediante SMA
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Gn"fkhgtgpvg" eqorqtvcokgpvq" fg" nqu"oqfgnqu" ug" gzrnkec"
rqtswg"gp"gn"UOC"ncu"Òefinwncu"V"cevkxcfcu"gurge‡hkecogpvg"
rctc" nc" NOEÓ" ug" gzvkpiwgp" eqorngvcogpvg" gp" gn" kpuvcpvg"
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