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Resumen
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Cp"octmgv"ghÞekgpe{"ogcuwtgogpv0"Cp"kphqtocvkqp"vjgqt{"crrtqcej

Cduvtcev

Kp"vjku"rcrgt."dcugf"qp"vjg"eqpegrv"qh"Ujcppqp"gpvtqr{."yg"rtqrqug"c"ogcuwtg"qh"octmgv"
ghÞekgpe{"d{"wukpi"vjg"gorktkecn"fgpukv{"hwpevkqp"qh"tgvwtpu0"Wpfgt"egtvckp"eqpfkvkqpu"qh"
gtiqfkekv{"cpf"uvcvkqpctkv{."kv"ku"ujqyp"vjcv"vjg"ucorng"gpvtqr{"eqpxgtigu"vq"vjg"gpvtqr{"qh"
vjg"fqokpcpv"uvcvg0"Kv"ku"cnuq"ujqyp"vjcv"vjg"rtqrqugf"ogcuwtg"ku"eqpukuvgpv"ykvj"uqog"qh"
vjg"czkqou"htqo"Ctv¦pgt"et al0"*3;;;+"qh"c"eqjgtgpv"tkum"ogcuwtg0"Dqwpfu"qp"vjg"dgjcxkqt"
qh"gpvtqr{"cu"c"ogcuwtg"qh"ghÞekgpe{"qp"vjg"dcuku"qh"gzvtgog"ecugu"ctg"cnuq"guvcdnkujgf="
iqkpi"htqo"fgvgtokpkuvke"rtqeguugu"vq"rwtg"yjkvg"pqkug"uvqejcuvke"rtqeguugu0"Hkpcnn{."hqt"
knnwuvtcvkxg"rwtrqugu."yg"ectt{"qwv"ugxgtcn"crrnkecvkqpu"qh"vjg"rtqrqugf"ghÞekgpe{"ogcuwtg"
qh"ecrkvcn"vq"fkhhgtgpv"octmgvu<"FLKC."U(R722."HVUG322"cpf"KRE0

Mg{yqtfu<"kphqtocvkqp."ghÞekgpv"octmgvu."cigpvuÔ"dgjcxkqt
LGN"EncuukÞecvkqp<"I36."E;4."E85

Kpvtqfweek„p

C"vtcxfiu"fgn"vkgorq"ug"jc"eqpuvtwkfq"wp"eqornglq"crctcvq"fg"eqpqekokgpvqu"cn"swg"
nncocoqu"ekgpekc0"Rctc"uw"fgucttqnnq."fiuvc"tgswkgtg"fg"uwrwguvqu"swg"wuwcnogpvg"
xcp"ecodkcpfq"eqp"gn"vkgorq0"Wp"glgornq"fg"nc"vtcpuhqtocek„p"fg"nqu"uwrwguvqu"
uqdtg"nqu"ewcngu"ug"hwpfcogpvc"gn"corpus"vg„tkeq"fg"cniwpc"ekgpekc"guvƒ"fcfq"rqt"gn"
eqpegrvq"fg"gÞekgpekc"fg"nqu"ogtecfqu"gp"ncu"Þpcp¦cu"oqfgtpcu0"

Gn"eqpegrvq"fg"gÞekgpekc"fg"ogtecfq"pceg"eqp"gn"vtcdclq"fg"Hcoc"*3;92+."gn"ewcn"
oqfgn„"nc"vgqt‡c"Þpcpekgtc"gp"ncu"ukiwkgpvgu"ffiecfcu0"Cwpswg"nqu"xckxgpgu"gp"gn"
eqorqtvcokgpvq"fg"nqu"ogtecfqu"{"ncu"uwdugewgpvgu"kpxguvkicekqpgu"gor‡tkecu"swg"
dwuectqp"gzrnkectnqu"Ðv.g0"Vcngd"*422:+."Nq"{"OceMkpnc{"*4224+"{"Enctg"{"Vjq-

ocu" *3;;7+" q"Ocpfgndtqv" *3;85." 3;88." 3;89" {" 3;93+." rqt" ekvct" cniwpquÐ"jcp"
gtqukqpcfq"{."rqt"gpfg."tgnclcfq"gn"eqpegrvq."fiuvg"ukiwg"ukgpfq"wp"tghgtgpvg"gp"nc"
kpfwuvtkc"{"cecfgokc0"

C"rguct"fg"swg"guvg"eqpegrvq"gu"hwpfcogpvcn"gp"nc"vgqt‡c"fg"rqtvchqnkqu."c¿p"ug"ec-
tgeg"fg"wpc"ofivtkec"cornkcogpvg"cegrvcfc"rctc"fkejc"vgqt‡c0"Guvq"hcxqtgeg"nc"hqt-
ocek„p"fg"dwtdwlcu"gurgewncvkxcu."fcfcu"ncu"tcejcu"kttcekqpcngu"pq"kfgpvkÞecfcu."
{"eqp"gnnq"nqu"oqxkokgpvqu"u¿dkvqu"fg"clwuvg"swg"ogtocp"nc"eqpÞcp¦c"r¿dnkec"gp"
nqu"ogtecfqu"g"korkfg"nc"eqttgevc"vtcpuhgtgpekc"fg"tkguiqu"{"tgewtuqu"gpvtg"cigpvgu"
geqp„okequ0
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Nc"ofivtkec"rtqrwguvc"gp"guvg"vtcdclq"ug"dcuc"gp"nc"xctkcdknkfcf"fg"nc"kphqtocek„p"
rtqxkuvc"rqt"nqu"tgpfkokgpvqu"fg"ogtecfq."gu"fgekt."uqdtg"nc"ecrcekfcf"fg"kppqxc-
ek„p"*uqtrtguc+"fgn"rtqeguq"guvqeƒuvkeq"swg"eqpfweg"guvqu"tgpfkokgpvqu="uw"n„ikec"
gu"dcuvcpvg"ukorng."rwgu"vkgpg"eqoq"gzvtgoqu"nc"gÞekgpekc"hwgtvg"fg"ogtecfq"*gp-

vtqr‡c"oƒzkoc+"{"nc"eqorngvc"rtgfkevkdknkfcf"fgn"ukuvgoc"*gpvtqr‡c"egtq+0"Nc"itcp"
xgpvclc"fg"nc"ogfkfc"rtqrwguvc"uqdtg"gn"tguvq"fg"ncu"gzkuvgpvgu"gu"uw"pq"nkpgcnkfcf"{"
uw"kpfgrgpfgpekc"tgurgevq"c"uwrwguvqu"vg„tkequ"tguvtkevkxqu."v.g."fkuvtkdwekqpgu"fg"
rtqdcdknkfcf"gurge‡Þecu"q"fgrgpfgpekc"fg"cni¿p"oqogpvq"owguvtcn0"

Cu‡."gn"qdlgvkxq"fg"guvg"vtcdclq"gu"rtqrqpgt"wpc"ogfkfc"fg"gÞekgpekc"swg"ecrvwtg"
vqfc"nc"guvtwevwtc"fg"fgrgpfgpekc"swg"ncu"ogfkfcu"nkpgcngu"uqp"kpecrcegu"fg"kpeqt-
rqtct0"Gp"nc"ukiwkgpvg"ugeek„p"ug"jceg"wp"dtgxg"tguwogp"fg"cniwpqu"vtcdclqu"swg"
jcp"guvwfkcfq"{"ogfkfq."fgufg"fkxgtucu"rgturgevkxcu"{"eqp"fkuvkpvqu"gphqswgu."nc"
gÞekgpekc" fg" nqu"ogtecfqu"Þpcpekgtqu0" Rquvgtkqtogpvg." ug" fgÞpg" nc" gpvtqr‡c" fg"
Ujcppqp."ug"rtqrqpg"eqoq"ogfkfc"fg"gÞekgpekc"fg"ogtecfq"{"ug"xgtkÞec"uw"rgtvk-
pgpekc"vg„tkec"gp"gn"cpƒnkuku"fgn"rtqdngoc="vcodkfip"ug"guvcdngegp"ncu"eqvcu"uwrgtkqt"
g" kphgtkqt"rctc" nc"ogfkfc"{" nc" n„ikec"fgvtƒu"fgn"wuq"fg"fkuvtkdwekqpgu" gor‡tkecu"
rctc"gn"eƒnewnq"fg"nc"gpvtqr‡c0"Oƒu"cfgncpvg"ug"crnkec"nc"rtqrwguvc"ogvqfqn„ikec"
c"ugtkgu"fg"xqnwogp"{"tgpfkokgpvqu"fg"cniwpqu"‡pfkegu"dwtuƒvkngu"tgrtgugpvcvkxqu<"
FLKC."U(R722."HVUG322"g"KRE="cukokuoq."ug"fgowguvtc"swg"nqu"rgtkqfqu"fg"etkuku"
ciwfc"{"ncu"eqpugewgpvgu"ec‡fcu"gp"gn"xcnqt"fg"ecrkvcnk¦cek„p"fg"guvqu"‡pfkegu"guvƒp"
tgncekqpcfqu"eqp"hwgtvgu"ec‡fcu"gp"nc"gpvtqr‡c."gu"fgekt."ug"fgowguvtc"nc"gzkuvgpekc"
fg"eqttkfcu"dwtuƒvkngu"swg"gnkokpcp"nc"uqtrtguc"fgn"ogtecfq."jcekfipfqnq"vgorqtcn-
ogpvg"rtgfgekdng0"Rqt"¿nvkoq."ug"guvcdngegp"ncu"eqpenwukqpgu"{"ncu"rqukdngu"n‡pgcu"
fg"kpxguvkicek„p"hwvwtcu0"

½E„oq"ug"jc"kpvgpvcfq"rtqdct"nc"gÞekgpekc"fg"ogtecfqA

Gp"uw"ctv‡ewnq"enƒukeq."Hcoc"*3;92+"fgÞpg"eqoq"gÞekgpekc"ffidkn"fg"ogtecfq"c"nc"
korqukdknkfcf"fg"qdvgpgt."gp"gn"nctiq"rnc¦q."tgpfkokgpvqu"oƒu"cnnƒ"fg"nqu"gurgtc-
fqu"c"vtcxfiu"fgn"cpƒnkuku"fg"nqu"rtgekqu"fgn"cevkxq"Þpcpekgtq."fglcpfq"eqoq"¿pkec"
rqukdknkfcf"rctc"qdvgpgtnqu"gn"wuq"fgn"cpƒnkuku"hwpfcogpvcn"q"fg"kphqtocek„p"rtk-
xkngikcfc."guvq"gu.

                                                                                           
*3+

fqpfg" "gu"gn"rtgekq"fgn"cevkxq"gp"gn"vkgorq"t0"Guvc"fgÞpkek„p"rncpvgc"nc"cwugpekc"
fg"rcvtqpgu"gp"nqu"rtgekqu"fg"nqu"cevkxqu."pq"pgeguctkcogpvg"eqoq"wp"gswknkdtkq0"
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Vtcfkekqpcnogpvg."guvc"fgÞpkek„p"fg"gÞekgpekc"jc"ukfq"cpcnk¦cfc"ogfkcpvg"fkxgt-
ucu"rtwgdcu"fg"eqxctkcp¦c"{"guvcekqpctkgfcf.3 v.g. Itcpigt"{"Oqtigpuvgtp"*3;85+."
Ngjocp"*3;;2+"{"Rkpewu"cpf"Mcnocp"*4226+."swkgpgu" kpxguvkictqp"uk" nqu" tgpfk-
okgpvqu"rtqxkgpgp"fg"wpc"octvkpicnc0

Cpcnk¦cpfq" gn"okuoq" rtqdngoc" fgufg" qvtc" rgturgevkxc."Ocpfgndtqv" *3;93+" fg-
owguvtc"swg"nc"rtgugpekc"fg"xcnqtgu"gzvtgoqu"gp"nqu"tgpfkokgpvqu"fg"ogtecfq"pq"
xkqnc"gn"uwrwguvq"fg"octvkpicnc"*u„nq"gn"fg"rtqeguq"octmqxkcpq+."rgtq"swg"jcegp"
rtƒevkecogpvg"korqukdng"gn"ctdkvtclg"gp"nqu"ogtecfqu"rqt"nc"itcp"ecpvkfcf"fg"ecrk-
vcn"pgeguctkq"rctc"jcegtnq0

Gp"nqu"vtcdclqu"fqpfg"ug"uwrqpg"pqtocnkfcf4"gp"nqu"tgpfkokgpvqu"fg"nqu"cevkxqu."
uwgng"tgcnk¦ctug"wp"eqttgnqitcoc"rctc"xgtkÞect"nc"eqttgncek„p"fgn"rtqeguq5"eqp"tgu-
rgevq"c"uwu"tg¦ciqu." ="guvq"gu."jc{"swg"xgtkÞect"nc"eqttgncek„p"c"h"rgtkqfqu." ."
eqp"nc"xctkcp¦c"fg"nqu"tgpfkokgpvqu." . Gu"fgekt<

                                           Guvg"rtqdngoc"{c"jc"ukfq"gzcokpcfq"gp"xctkqu"vtcdclqu"eqoq"gn"fg"Qrqpic"et al. 

*3;;;+"{"gn"fg"[gj"{"Nkcq"*4223+0"Gp"guvcu"kpxguvkicekqpgu"ug"jc"crqtvcfq"gxkfgp-

ekc"gor‡tkec"*wuwcnogpvg"c"vtcxfiu"fg"rtwgdcu"DFU6+"swg"tgejc¦c"nc"kpfgrgpfgpekc"
gpvtg" nqu" tgpfkokgpvqu" fg" fkxgtuqu"ogtecfqu." rqt" nq" swg" vcodkfip" ug" tgejc¦c" nc"
jkr„vguku"fg"octvkpicnc0

Guvg"okuoq"rwpvq" vcodkfip"jc"ukfq"fkuewvkfq"rqt"Ocpfgndtqv" *3;85+0"Guvg"cwvqt"
cpcnk¦c"nc"fkuvtkdwek„p"fg"nqu"tgpfkokgpvqu"fg"cniwpqu"cevkxqu"commodities"{"uw-

ikgtg"swg"uwu"tgpfkokgpvqu"ukiwgp"wpc"fkuvtkdwek„p"fg"Rctgvq."cfgoƒu"fg"rtgugpvct"
fgrgpfgpekc"fg" nctiq"rnc¦q"*ghgevq"Lqufi+0"Rqt" vcpvq."ewcnswkgt" kphgtgpekc"dcucfc"

3 Usualmente en su forma débil, ya que la estacionariedad fuerte implica un proceso iid.
4 La diferencia radica en que la martingala está basada en esperanzas, mientras que el proceso markoviano requiere 
independencia en la función de distribución conjunta.

5 Si la distribución del proceso estocástico es independiente y conjuntamente normal, basta la no correlación para 
probar independencia.

6 La prueba de Brock, Derman y Schmidt usualmente contrasta la hipótesis nula de independencia, aunque 
también es usada para probar la hipótesis de caos.
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gp"gn"vgqtgoc"fgn"n‡okvg"egpvtcn"fglctƒ"fg"ncfq"nqu"ghgevqu"fg"ncu"eqncu"rgucfcu"{"nc"
tgewttgpekc"fg"nctiq"rnc¦q."i.e. tgejc¦c"nc"kpfgrgpfgpekc"fg"ncu"xctkcdngu"cngcvqtkcu"
fgn"rtqeguq"guvqeƒuvkeq0

Gn" ukiwkgpvg" pkxgn" fg" gÞekgpekc" fg"ogtecfq" ug‚cncfq" rqt" Hcoc" gu" nc" gÞekgpekc"
ugokhwgtvg="gp"fiuvc"ug"uwrqpg"swg"pk"nqu"rtgekqu"fg"nqu"cevkxqu"pk"gn"cpƒnkuku"hwp-

fcogpvcn"uqp"uwÞekgpvgu"rctc"qdvgpgt."fg"hqtoc"ukuvgoƒvkec."tgpfkokgpvqu"rqt"gp-

ekoc"fgn"ogtecfq0"Guvc"hqtoc"fg"gÞekgpekc"gu."wuwcnogpvg."hqtocnk¦cfc"ogfkcp-

vg"gn"wuq"fg"gurgtcp¦cu"eqpfkekqpcngu"{"eqplwpvqu"etgekgpvgu"fg" kphqtocek„p"fg"
ogtecfq"swg"uqp"eqpegrvwcnk¦cfqu"c"vtcxfiu"fg"wpc"Þnvtcek„p.7 ."q"wpc"Þnvtcek„p"
cwogpvcfc" 08 Gp"gn"fgucttqnnq"fg"rtwgdcu"rctc"guvc"hqtoc"fg"gÞekgpekc"gu"pgeguctkq"jcegt"cniwpqu"uwrwguvqu"uqdtg"nc"fkuvtkdwek„p"fg"nqu"tgpfkokgpvqu"fg"
ogtecfq"q"uqdtg"uw"kpvgtceek„p"eqp"vqfq"gn"eqplwpvq"fg"kphqtocek„p0"Guvq"ukipkÞec"
jcegt"uwrwguvqu"uqdtg"nc"fkuvtkdwek„p"fg"ncu"rgtvwtdcekqpgu"fgn"oqfgnq="glgornqu"
vtcfkekqpcngu"fg"guvg"gphqswg"uqp"ncu"rtwgdcu"kpfktgevcu"swg"jcegp"wuq"fg"oqfgnqu"
eqoq"gn"ECRO."guvq"gu

                                     
*4+

fqpfg"ug"uwrqpg"swg"nqu"tgpfkokgpvqu"fg"wp"cevkxq"ug"fgvgtokpcp"rqt"uw"ugpukdk-
nkfcf"cn"rtgokq"cn"tkguiq"fg"ogtecfq." ."{"rqt"nc"vcuc"fg"kpvgtfiu"nkdtg"fg"tkguiq"fg"
etfifkvq." =" ug"fc"rqt" ugpvcfq"swg"ewcnswkgt"fguxkcek„p"uqdtg"guvc" n‡pgc"fg"ogt-
ecfq"ugtƒ"rtqfwevq"fg"wpc"rgtvwtdcek„p." nc"ewcn"ug"uwrqpg"swg"rtqxkgpg"fg"wpc"
xctkcdng"cngcvqtkc"pqtocn"eqp"ogfkc"egtq"{"xctkcp¦c"eqpuvcpvg0"Uqdtg"guvc"n‡pgc"fg"
kpxguvkicek„p"vcodkfip"ug"rwgfgp"gpeqpvtct"oqfgnqu"eqoq"gn"CRV."gn"ewcn"rtgvgpfg"
qtvqiqpcnk¦ct"hcevqtgu"fg"tkguiq." ."swg"chgevcp"c"nqu"tgpfkokgpvqu"fg"ogtecfq0"
Cn"kiwcn"swg"gn"ECRO."ug"uwrqpg"swg"ewcnswkgt"fguxkcek„p"tgurgevq"cn"oqfgnq"gu"
ecwucfc"rqt"wpc"xctkcdng"cngcvqtkc"pqtocn."guvq"gu

                            
*5+

Gzkuvgp"vtcdclqu"Ðeqoq"nqu"fg"Tqnn"{"Tquu"*3;:2+"{"Hcoc"{"Htgpej"*3;;4+Ð"swg"
gzrnqtcp"guvc"rqukdknkfcf"{"owguvtcp"swg"nc"jkr„vguku"fg"ogtecfqu"gÞekgpvgu"pq"pg-

7 Hormalmente, se deÝne una Ýltración a una familia  de sigmas álgebras tales que 
 
para toda .

8 Se deÝne como Ýltración aumentada a la unión de una Ýltración con su conjunto nulo.
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eguctkcogpvg"guvƒ"nkicfc"cn"ewornkokgpvq"fgn"ECRO"q"fgn"CRV0"Fg"jgejq."Hcoc"{"
Htgpej"gpewgpvtcp"swg"nc" "gu"wp"rtgfkevqt"rqdtg"fg"nqu"tgpfkokgpvqu"gp"rtgugpekc"
fg" qvtqu" tgitguqtgu" cuqekcfqu" c" ncu" xctkcdngu" hwpfcogpvcngu" fg" nc" gortguc."v.g. 

ecpvkfcf"fg"cevkxqu."tc¦„p"rtgekq/kpitguqu."crcncpecokgpvq"q"nc"tc¦„p"fgn"xcnqt"gp"
nkdtqu"{"gn"xcnqt"fg"ogtecfq0"Qvtcu"et‡vkecu"c"guvc"hqtoc"fg"eqpvtcuvct"nc"jkr„vguku"fg"
gÞekgpekc"ugokhwgtvg"fg"ogtecfq"guvƒp"dcucfcu"gp"gn"vtcdclq"fg"Tqnn"*3;99+."gn"ewcn"
guvcdngeg"swg"cn"rtqdct"ECRO"pq"ug"guvƒ"rtqdcpfq"nc"gÞekgpekc"fg"vqfq"gn"ogt-
ecfq."ukpq"¿pkecogpvg"fg"wp"‡pfkeg="guvq"gu."gn"rtqdngoc"fg"nc"jkr„vguku"eqplwpvc0

Nc"¿nvkoc"hqtoc"fg"gÞekgpekc"kpvtqfwekfc"rqt"Hcoc"gu"nc"gÞekgpekc"hwgtvg."nc"ewcn"
kornkec"swg"pkpi¿p"cigpvg"geqp„okeq"gu"ecrc¦"fg"qdvgpgt"icpcpekcu"gzvtcqtfkpc-
tkcu"fg"ocpgtc"ukuvgoƒvkec"cwp"wucpfq"kphqtocek„p"rtkxkngikcfc0"Vtcfkekqpcnogp-

vg."guvc"hqtoc"fg"gÞekgpekc"gu"rtqdcfc"ogfkcpvg"gn"guvwfkq"fg"xgpvcpcu"fg"vkgorq"
cntgfgfqt"fgn"gxgpvq"eqtrqtcvkxq"*cpƒnkuku"fg"gxgpvqu+0"Nc"kfgc"dƒukec"fg"guvc"vfiepk-
ec"gu"swg"cpvgu"fgn"cpwpekq"hqtocn"fgn"gxgpvq"cniwpqu"cigpvgu"vgpftƒp"kphqtocek„p"
rtkxkngikcfc"fg"rtkogtc"ocpq"swg"rtgvgpfgtƒp"wuct"gp"gn"ogtecfq"eqp"gn"Þp"fg"
qdvgpgt"icpcpekcu"gzvtcqtfkpctkcu="eqp"gnnq"owgxgp"vcpvq"gn"xqnwogp"eqogtekcfq"
eqoq"gn"rtgekq0

Cwvqtgu"eqoq"Fctgnn"{"Dceqp" *4232+"{"Rkejctfq"{"Dceqp" *422;+"jcegp"wuq"fg"
guvc"vfiepkec"rctc"cpcnk¦ct"ncu"rgtvwtdcekqpgu"gp"nqu"tgpfkokgpvqu"q"xqn¿ogpgu"fg"
ogtecfq"gp"gxgpvqu"eqoq"nc"swkgdtc"fg"Ngjocp"Dtqvjgtu0"Gp"codqu"ecuqu."ug"gp-

eqpvtctqp"gxkfgpekcu"ffidkngu"fg"qrgtcekqpgu"eqp"kphqtocek„p"rtkxkngikcfc."cwpswg"
gnncu"fgucrctgegp"eqp"nc"kpenwuk„p"fg"qvtqu"hcevqtgu"fg"tkguiq="cukokuoq."nc"gxkfgp-

ekc"gor‡tkec"pq"gu"eqpenw{gpvg"uqdtg"nqu"ghgevqu"fgn"wuq"fg"kphqtocek„p"rtkxkngikc-
fc"gp"gn"ogtecfq"fcfq"gn"rgswg‚q"vcoc‚q"tgncvkxq"fg"ncu"qrgtcekqpgu"cpcnk¦cfcu"
eqp"tgurgevq"cn"tguvq"fgn"ogtecfq0

Gp"ewcnswkgt"ecuq."nc"gpvtqr‡c"fg"Ujcppqp"gu"ecrc¦"fg"ecrvct"guvc"encug"fg"gxgpvqu."
rwgu"ug"tgàglcp."kttgogfkcdngogpvg."gp"gn"rtgekq"fg"ogtecfq"swg"ug"wuc"rctc"gn"eƒn-
ewnq"fg"nc"fkuvtkdwek„p"gor‡tkec"rqtswg"hqtocp"rctvg"fgn"cnhcdgvq"igpgtcfq"rqt"gn"
ogtecfq"dclq"gucu"ektewpuvcpekcu"gurge‡Þecu."rqt"nq"swg"nc"ogfkfc"csw‡"rtqrwguvc"
gu"ecrc¦."kpenwuq."fg"fgvgevct"hqtocu"fg"fgrgpfgpekc"pq"nkpgcn."{c"swg"jceg"wuq"fg"
vqfc"nc"hwpek„p"fg"fkuvtkdwek„p0

Nqu" gphqswgu" dcucfqu" gp" gn" uwrwguvq" fg" nkpgcnkfcf" rctc" rtqdct" nc" gÞekgpekc" fg"
ogtecfq"gp"ewcnswkgtc"fg"uwu"hqtocu"jcp"ukfq"nqu"fqokpcpvgu"c"rctvkt"fgn"ctv‡ewnq"
ugokpcn"fg"Hcoc="ukp"godctiq."pq"jcp"ukfq"nqu"¿pkequ0"C"rctvkt"fgn"fgucttqnnq"fg"
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nqu"oqfgnqu"fg"xqncvknkfcf"eqpfkekqpcn"fg"Gping"*3;:4+"{"Dqnngtungx"*3;:8+."wpc"
itcp"ecpvkfcf"fg"rtwgdcu"fg"fgrgpfgpekc"fg"ugiwpfq"qtfgp"jcp"ukfq"korngogpvc-
fcu"rctc"rtqdct"fkejc"gÞekgpekc."cwpswg"nqu"tguwnvcfqu"fg"guvqu"vtcdclqu"jcp"ukfq"
okzvqu="xficpug."rqt"glgornq."Dtqem."Jukgj"{"NgDctqp"*3;;3+."Nwz"*4222+."Jukgj"
*3;;3+."Ejgp."Nwz"{"Octejguk"*4223+."cu‡"eqoq"Jqpi"{"Ngg"*4225+."swkgpgu"jcp"
fglcfq"wp"korqtvcpvg"e¿ownq"fg"kfgcu"uqdtg"nc"gnwukxc"pcvwtcng¦c"fgn"rtqdngoc"{"
cniwpcu"vfiepkecu"rctc"rtqdct"nc"pq"nkpgcnkfcf"swg"uwd{ceg0"

Vcn"xg¦"nc"oƒu"eqpqekfc"fg"guvcu"rtwgdcu"gu"nc"fgucttqnncfc"rqt"Dtqem."Fgejgtv"{"
Uejgkpmocp"*3;;3+."nc"ewcn"guvƒ"dcucfc"gp"gn"eqpegrvq"fg"fkogpuk„p"fg"eqttgnc-
ek„p0"Nc"kfgc"dƒukec"fg"guvc"rtwgdc"gu"guvcdngegt"uk"wpc"ugtkg"gu"kpfgrgpfkgpvg"g"
kffipvkecogpvg"fkuvtkdwkfc"*iid+"cn"gzcokpct"nc"guvtwevwtc"fg"rtqdcdknkfcf"korn‡ekvc"
gp"nc"ugtkg."nq"swg"gp"gn"hqpfq"eqpuvkvw{g"wpc"d¿uswgfc"fg"fgrgpfgpekc"pq"nkpgcn"
fgpvtq" fg" nc" fkuvtkdwek„p" gor‡tkec" fg" nqu" fcvqu0" Ncogpvcdngogpvg." guvc" rtwgdc"
cttqlc"wp"tguwnvcfq"fkeqv„okeq"uqdtg"nc"gÞekgpekc"fg"ogtecfq."rqt"nq"swg"pq"rwgfg"
ugt"wucfc"eqoq"wpc"ogfkfc"fg"uw"gÞekgpekc0"

Cwpswg"guvqu"oqfgnqu"jcp"vgpkfq"wp"itcp"fizkvq"gpeqpvtcpfq"guvtwevwtcu"fg"fgrgp-

fgpekc"nkpgcn"fgpvtq"fg"ncu"ugtkgu."c¿p"rgtocpgegp"ukp"gzrnkect"cniwpqu"hgp„ogpqu"
eqoq"ncu"eqncu"rgucfcu"{"nc"rgtukuvgpekc"gp"ncu"ugtkgu"fg"cnvc"htgewgpekc0"Vcn"xg¦"
ugc" gp" guvg" rwpvq" fqpfg" tcfkec" nc" rtkpekrcn" dqpfcf" fg" nc" gpvtqr‡c" fg" Ujcppqp"
eqoq"ogfkfc"fg"gÞekgpekc"fg"ogtecfq."rwgu"ecrvc"codqu"hgp„ogpqu"cn" kpenwkt"
ogfkekqpgu"eqpugewvkxcu"fg"gpvtqr‡c"kpfwekfc"rqt"nc"fkuvtkdwek„p"gor‡tkec"fg"nqu"
tgpfkokgpvqu"fg"ogtecfq0"Guvg"rwpvq"ug"vtcvctƒ"eqp"oƒu"fgvcnng"rquvgtkqtogpvg0

Qvtc"vfiepkec"swg"rwfkgtc"ugt"wucfc"gp"nc"ogfkfc"fg"nc"gÞekgpekc"fg"ogtecfq"gu"gn"
eƒnewnq"fgn"gzrqpgpvg"fg"N{crwpqx." 0"¡uvg"okfg"nc"vcuc"fg"fkxgtigpekc"fgurwfiu"
de n"rcuqu." ."c"nc"swg"fqu"vtc{gevqtkcu"ug"ugrctcp"wpc"fg"qvtc"rctc"ecfc"rct"fg"
rwpvqu." "{" ."fgpvtq"fg"nc"ugtkg0"Guvq"gu." "nq"swg"kornkec"swg"gn"
gzrqpgpvg"fg"N{crwpqx." ."guvƒ"fcfq"rqt

                                                          """"""""""""""""""""""""""""""""""""""""""""""""*6+

Dƒukecogpvg."gn"gzrqpgpvg"fg"N{crwpqx"rtqxgg"fg"wp"kpfkecfqt"fg"nc"ugpukdknkfcf"
fg"nc" vtc{gevqtkc"c" ncu"eqpfkekqpgu" kpkekcngu0"Gu" korqtvcpvg"pqvct"swg"guvc"jgttc-
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okgpvc"rwgfg" ugt"wucfc"gp" ugtkgu"fg" vkgorq."cwp"ewcpfq"guvfip"ÑeqpvcokpcfcuÒ."
rqt"wpc"xctkcdng"cngcvqtkc."cwp"ewcpfq"qecukqpg"oc{qt"vcuc"fg"gttqtgu"fgn"vkrq" 09 

Guvg"rtqdngoc"gu"vtcvcfq"rqt"Vcpcmc."Ckjctc"{"Vcmk"*3;;:+"{"P{ejmc."Gnnpgt."Oe-
Echhtg{"{"Icnncpv"*3;;4+0"Gp"uwu"vtcdclqu."guvqu"cwvqtgu"eqpenw{gp"swg"nc"ogfkfc"
rwgfg"ugt" kortgekuc"ewcpfq"gn"rtqeguq"guvqeƒuvkeq"swg"eqpvcokpc" nc"ugtkg"pq"gu"
iid"q"rtgugpvc"eqncu"rgucfcu"c"kpvgtxcnqu"kttgiwnctgu."vcn"eqoq"nq"jcegp"ncu"ugtkgu"
Þpcpekgtcu0

Nc"gxkfgpekc"gor‡tkec"rtgugpvcfc"gp"vqfqu"guvqu"vtcdclqu"uwikgtg"swg"rctc"ogfkt"nc"
gÞekgpekc"fg"ogtecfq"gu"pgeguctkc"wpc"ofivtkec"kpfgrgpfkgpvg"fgn"rtqeguq"icwuukc-
pq"swg"cfgoƒu"ugc"ecrc¦"fg"ecrvct"nqu"ecodkqu"cdtwrvqu"*ghgevqu"fg"eqnc+"fg"nqu"
tgpfkokgpvqu"fg"ogtecfq="kpenwuq"ug"uwikgtg"swg"nc"ofivtkec"fgdgt‡c"fg"ugt"ecrc¦"fg"
ecrvct"nqu"ghgevqu"fg"fgrgpfgpekc"fg"nctiq"rnc¦q"swg"gzjkdgp"guvqu"hgp„ogpqu0"C"
nq"nctiq"fg"ncu"ukiwkgpvgu"ugeekqpgu"ug"oquvtctƒ"swg"vqfcu"guvcu"ewcnkfcfgu"fgugc-
dngu"uqp"gzjkdkfcu"rqt"nc"ogfkc"csw‡"rtgugpvcfc0

Nc"rtgiwpvc"pcvwtcn"swg"uwtig"fg"guvc"rtqhwpfc"tgxkuk„p"dkdnkqitƒÞec"gu"½swfi"vcp"
nglqu"ug"gpewgpvtc"wp"ogtecfq"gp"rctvkewnct"fg"nc"gÞekgpekc"hwgtvg"fg"ogtecfqA."q"
gzrtgucfq"fg"qvtq"oqfq<"½swfi"vcp"gÞekgpvg"gu"wp"ogtecfqA"Eqp"nc"kpvgpek„p"fg"
fct"wpc"tgurwguvc"c"guvc"kpvgttqicpvg"ug"rtqrqpg"gn"wuq"fgn"eqpegrvq"gpvtqr‡c"fg"
Ujcppqp"*3;6:+"rctc"ogfkt"nc"gÞekgpekc"fg"wp"ogtecfq0"Gp"ghgevq."uk"wp"ogtecfq"
gu"rgthgevcogpvg"gÞekgpvg."ecfc"xctkcek„p"gp"gn"rtgekq"crqtvctƒ"pwgxc"kphqtocek„p"
¿vkn"rctc"nc"fguetkrek„p"fgn"ukuvgoc."okgpvtcu"swg"wp"ogtecfq"ogpqu"gÞekgpvg"rq-

ftƒ"ugt"fguetkvq"eqp"ogpqtgu"ecpvkfcfgu"fg"kphqtocek„p0

Nc"gpvtqr‡c"gp"gn"cpƒnkuku"fg"nqu"ogtecfqu

Nc"vgqt‡c"fg"nc"kphqtocek„p"pceg"eqp"gn"ctv‡ewnq"fg"Ujcppqp"*3;6:+."fqpfg"ug"guvc-
dngeg"swg"nc"gpvtqr‡c"rwgfg"ugt"gpvgpfkfc"eqoq"wpc"ogfkfc"fg"kpegtvkfwodtg"cuq-

ekcfc"c"wpc"xctkcdng"cngcvqtkc0"Cwpswg"gp"nc"nkvgtcvwtc"gurgekcnk¦cfc"gzkuvgp"xctkqu"
vtcdclqu"swg"dwuecp"cuqekct"gn"eqpegrvq"fg"gpvtqr‡c"eqp"cni¿p"curgevq"fgn"ogtecfq."
fiuvc"pq"jc"ukfq"rngpcogpvg"gzrnqvcfc"eqoq"ogfkfc"fg"gÞekgpekc"fgn"okuoq0"Cniw-

pqu"glgornqu"fg"guvqu"vtcdclqu"uqp"gn"fg"Rkpewu"*3;;3+"{"gn"fg"Icdlkp."Ugwpijycp"
{"Ejgqnlwp"*4229+."nqu"ewcngu"jcegp"wuq"fg"nc"gpvtqr‡c"crtqzkocfc"rctc"ogfkt"nc"
cngcvqtkgfcf"fg"wpc"ugtkg"fg"vkgorq"{."fg"hqtoc"kpfktgevc."uw"gÞekgpekc0

9 La probabilidad de no rechazar una hipótesis nula que es falsa.
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Gp"qvtqu"vtcdclqu."eqoq"nqu"fg"Ejgp"*4228+"{"Tkuuq"*422:+."ug"jceg"wuq"fg"nc"gp-

vtqr‡c"fg"Ujcppqp"rctc"fgvgtokpct"gn"xcnqt"fg"nc"kphqtocek„p"ugi¿p"gn"p¿ogtq"fg"
rgtuqpcu"swg"nc"eqpqegp."okgpvtcu"swg"cwvqtgu"eqoq"¥wpkpq."¥cpkp."Vcdcm."Rfitg¦"
{"Tquuq"*422;+"wucp"ncu"rgtowvcekqpgu"fg"nc"gpvtqr‡c"{"swg"rwgfg"ugt"xkuvc"fg"hqt-
oc"jgwt‡uvkec"eqoq"gn"p¿ogtq"fg"vtc{gevqtkcu"pq"cugswkdngu"rctc"nqu"tgpfkokgpvqu"
fg"ogtecfq."fcfc"nc"kphqtocek„p"eqpqekfc."rctc"vtcvct"fg"ogfkt"uw"gÞekgpekc0

Nc"kfgc"egpvtcn"fg"guvg"vtcdclq"gu"xgt"cn"ogtecfq"eqoq"wpc"hwgpvg"fg"kphqtocek„p."
i.e."eqoq"wp"hgp„ogpq"swg"rtqfweg"wpc"uweguk„p"fg"tguwnvcfqu"cngcvqtkqu"swg"uqp"
citwrcfqu"gp"wp"cnhcdgvq." ."gn"ewcn"guvƒ"eqpuvkvwkfq"rqt"vqfqu"nqu"rqukdngu"tguwnvc-
fqu"fgn"gzrgtkogpvq."nq"swg"gswkxcng"c"wp"gurcekq"owguvtcn." 0"

Fgn"okuoq"oqfq."gu"rqukdng"guvcdngegt"wpc" /ƒnigdtc"fg"Dqtgn."B."dcucfc"gp"gn"
gurcekq"owguvtcn"fgn"cnhcdgvq."nq"swg"igpgtc"wp"gurcekq"ogfkdng."* , B+0"Rctc"kpvtq-

fwekt"wp"rtqeguq"guvqeƒuvkeq"gu"pgeguctkq"fqvct"wpc"hwpek„p"fg"rtqdcdknkfcf"rctc"
igpgtct"wp"gurcekq"fg"ogfkfc:."* , B, P+."{"oƒu"vctfg"wp"ukuvgoc"fkpƒokeq"fg"nc"
hqtoc"* , B,"R."T+;"uqdtg"gn"ewcn"ug"fgÞpg"wp"rtqeguq"guvqeƒuvkeq"swg"fc"nwict"c"
wpc"ugtkg"fg"cnhcdgvqu." ."eqttgurqpfkgpvgu"c"ecfc"wpc"fg"ncu"xctkcdngu"cngcvqtkcu"
swg"tgrtgugpvcp"nqu"tgpfkokgpvqu"fgn""ogtecfq=32"rctc"oƒu"fgvcnngu"xficug""Jcnoqu"
*3;78+0"Nq"cpvgtkqt"ukipkÞec"swg"ecfc"tgpfkokgpvq"gu"wpc"ngvtc"fgn"cnhcdgvq"fg"ogt-
ecfq"swg"rtqrqtekqpc" kphqtocek„p"uqdtg"guvg" *ukp" korqtvct"eqoq"hwg"rtqfwekfc"
guvc"kphqtocek„p+."rqt"nq"swg"ecrvc"vqfc"uw"guvtwevwtc"fg"fgrgpfgpekc+0

Gn"rtqeguq"guvqeƒuvkeq"cpvgtkqtogpvg"fguetkvq"fgvgtokpc"wp"pwgxq"xgevqt"cngcvqtkq."
."swg"guvƒ"uqrqtvcfq"gp"wp"gurcekq"fg"rtqdcdknkfcf"

fg"nc"hqtoc." ""fqpfg"nc"ogfkfc"fg"rtqdcdknkfcf"kpfwekfc"guvƒ"fcfc"
rqt<

                           
*7+

Gu" korqtvcpvg"pqvct"swg"codqu"gurcekqu"fg"rtqdcdknkfcf"uqp"gswkxcngpvgu"fcfq"
swg"uw"guvtwevwtc"guvqeƒuvkec"gu"nc"okuoc0"Gn"rtkogt"oqfgnq"fgÞpkfq"rctc"wp"gu-
rcekq"fg"rtqdcdknkfcf"fgueqpqekfq"{"gn"ugiwpfq"rctc" ncu" tgcnk¦cekqpgu"qdugtxc-

: Por tanto, se deben cumplir los axiomas de probabilidad y sus consecuencias.
; Se supone que la transformación   es Borel medible. 
32 Por simplicidad, se supondrá que cada uno de los alfabetos A

i 
son idénticos entre sí.



Reyna Susana García Ruiz, Salvador Cruz Aké y Francisco Venegas Martínez

146 Contaduría y Administración 59 (4), octubre-diciembre 2014: 137-166

dngu" *vtcpuhqtocekqpgu+=" fiuvg" ¿nvkoq"gu" eqpqekfq" eqoq"oqfgnq"fg"Mqnoqiqtqx"
rctc"rtqeguqu"guvqeƒuvkequ0"Guvc"vtcpuhqtocek„p"vcodkfip"igpgtc"uw"rtqrkq"ukuvgoc"
fkpƒokeq." " "gn"ewcn"rwgfg"ugt"eqodkpcfq"eqp"wpc"hwpek„p"fg"
owguvtgq"fgÞpkfc"kpenwuq"rctc"gn"vkgorq"egtq." "fg"vcn"hqtoc"swg"gu"rquk-
dng"fgÞpkt"wpc"hwpek„p"fg"owguvtgq."

 
gswkxcngpvg"cn"

oqfgnq"fg"Mqnoqiqtqx"{"swg"guvƒ"tgncekqpcfc"eqp"ncu"owguvtcu"qdvgpkfcu"c"rctvkt"
fgn"cnhcdgvq." ,"fcfq"rqt"nqu"tgpfkokgpvqu"fg"ogtecfq0

¡uvc"pq"gu"wpc"ewguvk„p"kpvtcuegpfgpvg."rwgu"kornkec"swg"ug"rwgfg"guvcdngegt"wp"
cnhcdgvq"rctc"gn"rtqeguq"guvqeƒuvkeq"swg"igpgtc" nqu"rtgekqu"*q"tgpfkokgpvqu+"fgn"
ogtecfq." cwp" ewcpfq" guvfi" hqtocfq" rqt" wpc" ugtkg" fg" gngogpvqu" qewnvqu" rctc" gn"
qdugtxcfqt" *oketqguvtwevwtc" fgn"ogtecfq+0" Kpenwuq" guvq" kornkec" swg" gn" cnhcdgvq"
igpgtcfq"c"vtcxfiu"fg"nc"fkuvtkdwek„p"gor‡tkec"gu"wpc"vtcpuhqtocek„p"fgn"cnhcdgvq"
qtkikpcn0

Eqp"gn"Þp"fg"qdvgpgt"ogfkfcu"eqpÞcdngu"fg"nc"gpvtqr‡c"fgn"ogtecfq"gu"pgeguctkq"
guvcdngegt"uw"guvcekqpctkgfcf"cukpv„vkec"gp"ogfkc"*AMS+33."i.e.."ug"tgswkgtg"swg"gn"
ukuvgoc"fkpƒokeq."*ピ, B,"R."T+."igpgtcfq"rqt"gn"ogtecfq"ewornc"eqp"

 

fqpfg"vqfqu"nqu"uwdeqplwpvqu"G"rgtvgpgegp"c"nc" /ƒnigdtc"fg"Dqtgn." .
 
nq"swg"

fqvc" cn" ukuvgoc" fkpƒokeq" fg" rtqrkgfcfgu" cukpv„vkecu" swg" rgtokvgp" guvcdngegt" nc"
gswkxcngpekc"gpvtg"nqu"fkhgtgpvgu"gurcekqu"fg"ogfkfc"ogpekqpcfqu"cpvgtkqtogpvg="
rctc"oƒu"fgvcnngu"xficug"Itc{"*3;::+0"Guvcu"rtqrkgfcfgu"fg"guvcekqpctkgfcf"cukpv„-

vkec"gp"ogfkc"*AMS+"fgn"ukuvgoc"kpenw{gp<

c+"Nc"gswkxcngpekc"gp"rtqdcdknkfcf." "uk"gn"gxgpvq G"gu"kpxctkcpvg."
  

d+"Gswkxcngpekc"gp"ogfkc." " ."uk" nc"xctkcdng"i"gu" kpxctkcpvg"a.s."
"0

e+"Nc"ogfkc"cukpv„vkec"fg"nc"ogfkfc" "fqokpc"cukpv„vkecogpvg"c"nc"ogfkfc"P."
i.e.."uk"

33 Por sus siglas en inglés, Asymptotic Mean Stationary.
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     0

Guvcu"vtgu"ectcevgt‡uvkecu"ictcpvk¦cp"nc"eqpxgtigpekc"fg"nqu"rtqogfkqu"owguvtcngu"{"
ectcevgtk¦cp"nqu"n‡okvgu"fg"ncu"kphgtgpekcu"uqdtg"ncu"hwgpvgu"fcpfq"nwict"cn"vgqtgoc"
fg" fgueqorqukek„p" gti„fkec" rctc" ukuvgocu" fkpƒokequ." * ."B, m."T+." eqp"ogfkc"
Þpkvc." .

 
i.e..

fqpfg"nc"hwpek„p"f"rgtvgpgeg"cn"gurcekq"fg"ncu"hwpekqpgu"kpvgitcdngu."
 
e  

gu"wpc" /ƒnigdtc"fg"gxgpvqu"kpxctkcpvgu0

Nc"kfgc"egpvtcn"fg"guvg"vgqtgoc"fg"fgueqorqukek„p"gti„fkec"gu"swg"ewcnswkgt"hwgp-

vg" guvcekqpctkc." cwp" ukgpfq" pq" gti„fkec34." rwgfg" ugt" tgrtgugpvcfc"ogfkcpvg" wpc"
og¦enc"fg"uwdhwgpvgu"guvcekqpctkcu"{"gti„fkecu0

Guvq"pq"gu"wpc"ewguvk„p"ogpqt."rwgu"cwp"uwrqpkgpfq"swg"gn"ogtecfq"pq"ukiwg"nc"
rtqrkgfcf"Octmqxkcpc" fg" wp" rcuq35" rqft‡c" rtgugpvct" ghgevqu" fg"ogoqtkc" nctic"
eqoq"nqu"uwigtkfqu"rqt"Ocpfgndtqv."nqu"ewcngu"uqp"uwuegrvkdngu"fg"ugt"ogfkfqu"gp"
cniwpqu"kpvgtxcnqu"fg"vkgorq036""Guvg"vgqtgoc"rtqxgg"ncu"dcugu"rctc"rtqrqpgt"c"nc"
gpvtqr‡c"*{"vtcpuhqtocekqpgu"fg"gnnc+"eqoq"wpc"ogfkfc"fg"gÞekgpekc"swg"rwgfg"ugt"
crnkecfc"c"wpc"cornkc"icoc"fg"rtqeguqu"guvqeƒuvkequ."gpvtg"gnnqu"c"nqu"tgpfkokgpvqu"
fg"ogtecfq="rctc"oƒu"fgvcnngu"cn"tgurgevq"xficug"Itc{"*422;+0"Gp"rqecu"rcncdtcu."
guvg"vgqtgoc"rgtokvg"wuct"uwegukqpgu"gp"gn"vkgorq"fg"fkuvtkdwekqpgu"gor‡tkecu"fg"
nqu"tgpfkokgpvqu"fg"ogtecfq"eqoq"gn"cnhcdgvq"igpgtcfq"rqt"fiuvg0

Rqt"nq"cpvgtkqt"gu"pgeguctkq"fgÞpkt"wp"gurcekq"fg"ogfkfc"* . B+"{"wpc"vtcpuhqtoc-
ek„p" "uqdtg"nc"ewcn"gu"rqukdng"guvcdngegt"qvtq"gurcekq"ogfkdng." ."eqp"
wpc"hcoknkc"fg"ogfkfcu"gti„fkecu." .

 
uqdtg"gn"rtkogt"gurcekq"* . B+"{"wp"

34"Ug"fkeg"swg"wp"rtqeguq"guvqeƒuvkeq." "."gu"gti„fkeq"ewcpfq"rctc"ewcnguswkgtc"fqu"hwpekqpgu"ceqvcfcu"swg"
ocrgcp"xgevqtgu"a, b."c"guecnctgu"tgcngu."

 
eworngp"eqp

                                                35 Se dice que un proceso estocástico,  cumple con la propiedad Markoviana cuando

36 Este problema ha sido tratado con modelos de Markov switching para los regímenes de volatilidad y otros 
modelos de umbral.
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ocrgq"ogfkdng." "vcn"swg"nc"vtcpuhqtocek„p"ugc"kpxctkcpvg."
."rctc"vqfc"x. Fgn"okuoq"oqfq."uk"ug"guvcdngeg"wpc"ogfkfc"guvcekqpctkc."m."uqdtg"gn"
gurcekq"ogfkdng."* . B+."{"  gu"nc"fkuvtkdwek„p"kpfwekfc."

 
rctc"

."gpvqpegu

                               rctc"vqfq" """""""*9+

Cfgoƒu."uk"ug"fgÞpg"wpc"hwpek„p"uqdtg"gn"gurcekq"fg"ncu"hwpekqpgu"m/kpvgitcdngu.
 , uqdtg"nc"ogfkfc"fg"rtqdcdknkfcf"qtkikpcn."vcodkfip"nq"ugtƒ"uqdtg"nc"ogfk-

fc"fg"rtqdcdknkfcf"kpfwekfc." "rctc"vqfc" . Guvc"¿nvkoc"rtqrkg-
fcf"ictcpvk¦c"nc"gzkuvgpekc"fg"nc"gpvtqr‡c"vcpvq"rctc"gn"rtqeguq"qtkikpcn"*nqu"tgpfk-
okgpvqu"fg"ogtecfq+"eqoq"rctc"ewcnswkgt"vtcpuhqtocek„p"swg"ug"jcic"fg"gnnc."v.g. 

wpc"vtcpuhqtocek„p"nqict‡vokec."eqoq"nc"wucfc"gp"nc"eqpuvtweek„p"fg"nc"gpvtqr‡c0"""

Vqfqu"guvqu"tguwnvcfqu."rtqrkqu"fg"nqu"rtqeguqu"guvqeƒuvkequ"{"eqo¿pogpvg"wvknk¦c-
fqu"rqt"geqpqogvtkuvcu"{"Þpcpekgtqu."kornkecp"nc"rqukdknkfcf"fg"ogfkt"nc"gÞekgpekc"
fgn"ogtecfq."cn"ogpqu"fwtcpvg"cniwpqu"rgtkqfqu"fqpfg"nc"kpfgrgpfgpekc"fgn"rtqeg-
uq"{"uw"guvcekqpctkgfcf"ugcp"fgoquvtcdngu"c"vtcxfiu"fg"vtcpuhqtocekqpgu"nqict‡vok-
ecu"uqdtg"nc"ogfkfc"fg"rtqdcdknkfcf"gor‡tkec="gu"fgekt."c"vtcxfiu"fg"nc"gpvtqr‡c"fgn"
cnhcdgvq"igpgtcfq"rqt"gn"ogtecfq0

Gp"ghgevq."nc"xctkgfcf"fg"nqu"rqukdngu"tguwnvcfqu"{"nc"fkuvtkdwek„p"fg"nqu"tgpfkokgp-

vqu"qdugtxcfqu"gp"gn"ogtecfq"fgvgtokpcp"gn"itcfq"fg"ÑuqtrtgucÒ"igpgtcfq"rqt"gn"
rtqeguq"guvqeƒuvkeq"cuqekcfq"c"nc"fkuvtkdwek„p"fg"nqu"tgpfkokgpvqu."rqt"nq"swg"ug"
rwgfg"gurgtct"swg"wp"ogtecfq"eqp"rqec"xctkcek„p"gp"nqu"tgpfkokgpvqu"vgpic"wpc"
ogpqt"gpvtqr‡c"swg"wp"ogtecfq"fqpfg"ncu"uqtrtgucu"uqp"eqowpgu0"Guvc"ewcnkfcf"
eqpxkgtvg" c" nc" gpvtqr‡c" gp" wp" ecpfkfcvq" rctc"ogfkt" nc" gÞekgpekc" fgn"ogtecfq" {"
jcegtnc"eqorctcdng"eqp"qvtqu"rgtkqfqu."rwgu"gp"vgqt‡c"gn"rtqeguq"guvqeƒuvkeq"swg"
igpgtc"gn"cnhcdgvq"gu"gn"okuoq037

Wpc"xg¦"tgxkucfqu"nqu"eqpegrvqu"fg"rtqeguqu"guvqeƒuvkequ"pgeguctkqu"rctc"guvcdng-
egt"c"nc"gpvtqr‡c"eqoq"ogfkfc"fg"gÞekgpekc."fcfq"swg"okfg"nc"ecpvkfcf"fg"kphqtoc-
ek„p"pwgxc"*uqtrtguc+"igpgtcfc"rqt"nqu"pwgxqu"rtgekqu"q"tgpfkokgpvqu."gu"pgeguctkq"

37 La entropía entre mercados no parece ser comparable de forma directa, pues se puede esperar que los 
rendimientos o precios de dos mercados distintos provengan de procesos estocásticos distintos. Una primera 
forma de hacerlos comparables es la dependencia entre los mercados o su grado de sincronización.
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gzrnkect."c"itcpfgu"tcuiqu."nc"pcvwtcng¦c"fg"guvc"ogfkfc"{"cniwpqu"fg"nqu"cnecpegu"
fg"uw"wuq"eqoq"ogfkfc"fg"gÞekgpekc0

Entropía de Shannon

Ugc"* , B, P."T+"wp"ukuvgoc"fkpƒokeq"{"f"wpc"hwpek„p"uqdtg"gn"cnhcdgvq"fgÞpkfq"gp"
"uqdtg"gn"ewcn"guvƒ"fgÞpkfq"wp"rtqeguq"guvqeƒuvkeq."  ."swg"rwgfg"ugt"xkuvq"

eqoq"wpc" hwpek„p"ÑeqfkÞecfqtcÒ"fgn" gurcekq"qtkikpcn." i.e.." fg" nqu" guvcfqu"fg" nc"
pcvwtcng¦c"c"nqu"tgpfkokgpvqu.""{"swg"rwgfg"ugt"vtcpuhqtocfq"gp"wp"oqfgnq"fg"Mqn-
oqiqtqx"swg"igpgtc."c"uw"xg¦."wp"cnhcdgvq"Þpkvq."i.e0."ncu"htgewgpekcu"fg"nc"hwpek„p"
fg"fkuvtkdwek„p"gor‡tkec0"Guvcu"fqu"hwpekqpgu"igpgtcp"wpc"uweguk„p"guvcekqpctkc"q"
fg"e„fkiqu"kpxctkcpvgu38"swg"uqp"gswkxcngpvgu"dclq"codcu"vtcpuhqtocekqpgu."guvq"
gu<
                                                                                                 *:+

nq"ewcn"rwgfg"ugt"kpvgtrtgvcfq"eqoq"nc"vtcpuhqtocek„p"fg"nqu"guvcfqu"fg"nc"pcvwtcng-
¦c"*tgrqtvgu"fg"icpcpekcu."gueƒpfcnqu"eqtrqtcvkxqu."ecodkqu"vgepqn„ikequ."gve0+"gp"
tgpfkokgpvqu"fg"cevkxqu"swg"rwgfgp"ugt"ogfkfqu"{"encukÞecfqu"gp"wpc"hwpek„p"fg"
fkuvtkdwek„p"gor‡tkec"uqdtg"eqp"nc"ewcn"ug"ecnewng"nc"gpvtqr‡c"fgn"ukuvgoc0

Guvcu"vtcpuhqtocekqpgu"rwgfgp"ugt"wucfcu"rctc"igpgtct"wp"gurcekq"fg"rtqdcdknkfcf"
fg"nc"hqtoc"* , B, P+"uqdtg"gn"ewcn"ug"ecnewng"nc"gpvtqr‡c."gpvgpfkfc"eqoq"gn"uwrtg-
oq"fg"vqfcu"ncu"vcucu"fg"gpvtqr‡c"fgn"ukuvgoc."nc"ewcn"guvƒ"fcfc"rqt
                                                                          *;+

fqpfg"gu"pgeguctkq"fgÞpkt"cn"rtqfwevq"fg"2]np*2+_ eqoq 2"eqp"gn"Þp"fg"ocpvgpgt"gn"
qtfgp"fg"nc"gewcek„p"cpvgtkqt039 

Guvc"gpvtqr‡c"oƒzkoc"vcodkfip"gu"nncocfc"nc"gpvtqr‡c"kpxctkcpvg"Mqnoqiqtqx/Uk-
pck"fgn"ukuvgoc."rqt"nq"swg"nc"vcuc"fg"gpvtqr‡c"ogfkc"fgn"ukuvgoc"guvƒ"fcfc"rqt

                                                    
""""""""""*32+

38 De ahí la necesidad de garantizar la estacionariedad del modelo.
39 La deÝnición fue propuesta por Shannon en su trabajo seminal y se ha mantenido hasta hoy.
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Rctc"gn"cpƒnkuku"fg"nc"gÞekgpekc"fg"ogtecfq."nc"gpvtqr‡c"ugtƒ"gpeqpvtcfc"fg"ocpgtc"
eqorwvcekqpcn="cu‡."ug"ecnewnc"wpc"hwpek„p"fg"fkuvtkdwek„p"gor‡tkec"Ðjkuvqitcoc"
eqp"322"rctvkekqpguÐ"rctc"ecfc"c‚q"fg"cevkxkfcfgu0"Guvg"jkuvqitcoc"gu"eqpuvtwk-
fq"fg"nc"ocpgtc"vtcfkekqpcn<"rtkogtq"ug"gpewgpvtc"gn"xcnqt"fg"nc"fkuvcpekc"gpvtg"gn"
oƒzkoq"{"gn"o‡pkoq"fg"nc"owguvtc="fgurwfiu"ug"ugrctc"rqt"gn"p¿ogtq"fg"rctvkekqpgu"
fgugcfcu"*322+="rquvgtkqtogpvg"ug"tgcnk¦c"wp"eqpvgq"fg"nqu"xcnqtgu"swg"swgfcp"fgp-

vtq"fg"ecfc"wpc"fg"ncu"322"encugu"*ngvtcu"fgn"cnhcdgvq+"fg"ecfc"jkuvqitcoc0

Wpc"xg¦"qdvgpkfq."ug"ecnewnc"nc"gpvtqr‡c"fg"Ujcppqp"ukiwkgpfq"*;+0""Guvg"okuoq"
rtqeguq"ug"tgcnk¦c"rctc"vqfqu"nqu"c‚qu"fg"nc"owguvtc."rqt"nq"swg"ug"igpgtc"wpc"ugtkg"
fg" vkgorq"eqttgurqpfkgpvg"c" nc"gpvtqr‡c"fg"ecfc"c‚q0"Guvq"gswkxcng"c"jcegt"wpc"
ugtkg"fg" vkgorq"eqp"gn"rtqogfkq"rqpfgtcfq" *rqt" nc"fkuvtkdwek„p"gor‡tkec+"fg" nc"
kphqtocek„p"pwgxc"rtqxkuvc"rqt"ecfc"rctvg"fgn"cnhcdgvq"*encug+"fg"ecfc"c‚q0

Guvg" rtqeguq"ogtcogpvg" pwofitkeq" gu" xƒnkfq" fcfq"swg" ug" eworng" eqp" vqfcu" ncu"
jkr„vguku"ug‚cncfcu"gp"rƒttchqu"cpvgtkqtgu."c"ucdgt<"ug"vtcvc"fg"wp"rtqeguq"gti„fkeq"
eqp"wpc"hwpek„p"fg"fkuvtkdwek„p"gswkxcngpvg"c"nc"fgn"ogtecfq"rctc"ecfc"rctvg"fg"
nc"fkuetgvk¦cek„p"fgn"rtqeguq"guvqeƒuvkeq"swg"igpgtc"nqu"rtgekqu"fg"ogtecfq"q"uwu"
vtcpuhqtocekqpgu"*tgpfkokgpvqu+0"

Guvc"hqtoc"fg"eqpuvtweek„p"fg"nc"gpvtqr‡c"guvƒ"dcucfc"gp"gn"vtcdclq"fg"Dknnkpiung{"
*3;87+."swkgp"rtqrqpg"swg"fcfq"wp"cnhcdgvq"Þpkvq3: "eqp"wpc"fkuvtkdwek„p"m es 

rqukdng"guvcdngegt"wp"xgevqt"fg"xctkcdngu"cngcvqtkcu"   de 

fkogpuk„p"n"swg"rtqrqtekqpgp"wp"dnqswg"fg"nc"owguvtc0"Rqt"nq"vcpvq."ncu"xctkcdngu"
cngcvqtkcu"

 
uqp"wpkhqtogogpvg"kpvgitcdngu0"

Guvg"korqtvcpvg"jgejq"rgtokvg"guvcdngegt"c"wpc"hwpek„p"gor‡tkec"eqoq"nc"dcug"fgn"
eƒnewnq"fg"nc"gpvtqr‡c"fgn"cnhcdgvq"igpgtcfq"rqt"gn"ogtecfq"{"tgrtgugpvcfq"rqt"uwu"
tgpfkokgpvqu0"Cjqtc"u„nq"tguvc"guvcdngegt"nc"cÞpkfcf3;"gpvtg"gn"cnhcdgvq"igpgtcfq"
rqt"gn"rtqeguq"guvqeƒuvkeq"igpgtcfq"rqt"gn"ogtecfq"{"nc"gpvtqr‡c"ecnewncfc"ogfkcp-

vg"ncu"fkuvtkdwekqpgu"gor‡tkecu"fg"nqu"tgpfkokgpvqu0

Gp"uw"vtcdclq."Itc{"*422;+"fgowguvtc"swg"uk"wp"cnhcdgvq"fkuetgvq"fg"wp"rtqeguq"
guvqeƒuvkeq." ."vkgpg"fqu"ogfkfcu"fg"rtqdcdknkfcf."m, q."gpvqpegu"rctc"ewcnswkgt"

3: No necesariamente estacionario.
3; Entendida como una transformación seguida por una traslación, esto es, 
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og¦enc"gpvtg"gnncu"fcfc"rqt" "nc"gpvtqr‡c"fgn"cnhcdgvq"guvƒ"ceqvcfc"rqt"nc"
kpfwekfc"rqt"nc"fkuvtkdwek„p"fqokpcpvg0"Guvq"gu.

                          
"*33+

fqpfg" "gu"wpc"hwpek„p"rqukvkxc"fg" 0"Nc"kiwcnfcf"ug"cnecp¦c"gp"gn"ecuq"rctvk-
ewnct"fg"gpeqpvtct"wp"rtqeguq"guvcekqpctkq."guvq"gu"

                                                         
 

Rqt"nq"vcpvq."nc"gzrtguk„p"*33+"tgrtgugpvc"wp"ctiwogpvq"rctc"uwrqpgt"swg."cwp"dclq"
rtqeguqu"guvqeƒuvkequ"swg"rtgugpvcp"wp"ecodkq"fg"tfiikogp.42"nc"eqodkpcek„p"nkpgcn"
fg"ncu"fkuvtkdwekqpgu"fg"nqu"rtqeguqu"{."rqt"gpfg."fg"uwu"gpvtqr‡cu"eqpxgtigtƒp"c"nc"
gpvtqr‡c"fgn"guvcfq"fqokpcpvg0

Guvq"pq"gu"wpc"ewguvk„p"ogpqt."rwgu"nc"crnkecek„p"fg"nc"ogfkfc"fg"Mqnoqiqtqx/Uk-
pck."gzrtgucfc"gp"*32+."{""nc"fgoquvtcek„p"fg"fqokpcpekc"fg"wpc"gpvtqr‡c"gp"nc"rtq-

rwguvc"fg"Itc{."guvcdngekfc"gp"*33+."rgtokvgp"uwrqpgt"swg"ncu"gpvtqr‡cu"kpfwekfcu"
rqt"ncu"fkuvtkdwekqpgu"gor‡tkecu"fgn"rtqeguq"eqpxgtigtƒp"c"nc"gpvtqr‡c"fgn"guvcfq"
fqokpcpvg"{."rqt"nq"vcpvq."gn"rtqeguq"fg"oczkok¦cek„p"fg"gpvtqr‡c"rwgfg"ugt"uwu-
vkvwkfq"rqt"wp"cniqtkvoq"pwofitkeq"swg"crtqzkog"guvcu"eqpfkekqpgu."eqoq"ug"jceg"
gp"guvg"vtcdclq0"

Vcn"{"eqoq"ug"rwgfg"qdugtxct."ug"fgvcnn„" nc"hqtoc"gp"swg"ug"ecnewnc" nc"gpvtqr‡c"
fg"Ujcppqp"rctc"ecfc"c‚q"fg"nc"owguvtc"{"nc"xcnkfg¦"fgn"rtqegfkokgpvq"pwofitkeq"
cpvgtkqtogpvg"gzrnkecfq0"Gu"fgekt."ug"crqtvc"gn"crctcvq"hqtocn"swg"xcnkfc"nc"ofivtkec"
csw‡"rtqrwguvc0

Eqvcu"fg"eqorqtvcokgpvq"rctc"nc"gpvtqr‡c"eqoq"ogfkfc"fg"gÞekgpekc

C"eqpvkpwcek„p" ug"fgvgtokpcp" ncu" eqvcu" uqdtg"gn" eqorqtvcokgpvq"fg" nc" gpvtqr‡c"
eqoq"ogfkfc"fg"gÞekgpekc"fg"ogtecfq0"Fkejcu"eqvcu"ug"guvcdngegp"eqpukfgtcpfq"
nqu" ecuqu" gzvtgoqu." gu"fgekt." {gpfq"fg"rtqeguqu"fgvgtokpkuvcu"rwtqu" c"rtqeguqu"
guvqeƒuvkequ"fgÞpkfqu"¿pkecogpvg"rqt"twkfq"dncpeq0"Fg"guvc"ocpgtc."gp"wp"rwpvq"

42 Existe una gran cantidad de trabajos al respecto, tanto en media como varianza.
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kpvgtogfkq" ug" gpeqpvtct‡cp" nqu" rtqeguqu" fgvgtokpkuvcu" eqpvcokpcfqu" rqt" cniwpc"
encug"fg"twkfq."vcn"{"eqoq"rqft‡c"gurgtctug"gp"nqu"rtqeguqu"guvqeƒuvkequ"rtqrkqu"fg"
ncu"Þpcp¦cu0

Gp"ncu"itƒÞecu"3."4"{"5"ug"owguvtcp."tgurgevkxcogpvg."nqu"eƒnewnqu"rctc"nc"gpvtqr‡c"
fg"wpc"eqpuvcpvg."wpc"tgevc"{"wpc"rctƒdqnc0"Gp"vqfqu"nqu"ecuqu."ug"jk¦q"wpc"ugtkg"fg"
vkgorq"*fgvgtokpkuvc+"ukiwkgpfq"wpc"hwpek„p"swg"cttql„"500"xcnqtgu43"*rctc"ecfc"
wpc"fg"ncu"hwpekqpgu+"swg"hwgtqp"citwrcfqu"gp"wp"jkuvqitcoc"rctc"crnkect"fgurwfiu"
gn"cniqtkvoq"fguetkvq"cpvgtkqtogpvg0

Tguwnvc"korqtvcpvg"cenctct"swg"gp"vqfqu"nqu"ecuqu"gn"cnhcdgvq"wucfq"rctc"gn"eƒnewnq"
fg" nc"gpvtqr‡c"fgn"rtqeguq"gu"gn"igpgtcfq"rqt" ncu"fkuvtkdwekqpgu"gor‡tkecu"fg" nc"
owguvtc."nq"swg"tguwnvc"xƒnkfq"fcfc"nc"eqpxgtigpekc"fg"nc"gpvtqr‡c"owguvtcn"c"nc"fgn"
rtqeguq"qtkikpcn"fgoquvtcfc"gp"ugeekqpgu"cpvgtkqtgu0"Guvq"gu"xƒnkfq"cwp"gp"ecuqu"
fgigpgtcfqu"eqoq"nqu"fg"rtqeguqu"fgvgtokpkuvcu."nqu"ewcngu"uwhtgp"fg"wp"tƒrkfq"
fgeckokgpvq"fg"nc"vcuc"fg"kphqtocek„p"fcfc"rtqrqtekqpcfc"rqt"gn"rtqeguq0

Vqfqu"nqu"itƒÞequ"oquvtcfqu"c"eqpvkpwcek„p"ocpvkgpgp"gp"gn"glg"Y"gn"xcnqt"fg"nc"
gpvtqr‡c"fg"Ujcppqp."okgpvtcu"swg"gp"gn"glg"X"ug"owguvtc"gn"p¿ogtq"fg"rctvkekqpgu"
owguvtcngu"cuqekcfcu"c"ecfc"gpvtqr‡c0

ItƒÞec"1
Gpvtqr‡c"rctc"wpc"eqpuvcpvg

43 Esta simulación se realizó en Phython 4.2 para Linux
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ItƒÞec"4
Gpvtqr‡c"rctc"wpc"tgevc

        

ItƒÞec"3
Gpvtqr‡c"rctc"wpc"rctƒdqnc

       

Gp"eqpvtcuvg"eqp"gn"ecuq"fgvgtokpkuvc."ncu"itƒÞecu"6"{"7"owguvtcp"nc"gpvtqr‡c"fg"
twkfq"dncpeq"{"fg"wp"rtqeguq"guvqeƒuvkeq"fg"xctkcdngu"wpkhqtogu"iid0"Gp"codqu"ec-
uqu."nc"gpvtqr‡c"rgtocpgeg"gp"wp"rcvt„p"quekncpvg"fcfq"swg"ecfc"pwgxc"tgcnk¦cek„p"
crqtvc"pwgxc"kphqtocek„p"uqdtg"gn"rtqeguq0
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ItƒÞec"4
Gpvtqr‡c"rctc"wp"rtqeguq"guvqeƒuvkeq"wpkhqtog

ItƒÞec"7
Gpvtqr‡c"rctc"wp"twkfq"dncpeq

Gu"korqtvcpvg"cenctct"cn"ngevqt"swg"guvc"ugeek„p"pq"rtgvgpfg"qvtc"equc"ukpq"oquvtct"
fg"hqtoc"gor‡tkec"ncu"eqvcu"vg„tkecu"swg"Ujcppqp"fkq"gp"uw"vtcdclq"ugokpcn"rctc"
gn"eqorqtvcokgpvq"fg"nc"gpvtqr‡c0"Gp"fin"ug"guvcdngeg"swg"wpc"eqpuvcpvg"vgpftƒ"wpc"
gpvtqr‡c"fg" egtq"{" ug"fgowguvtc"swg" nc"fkuvtkdwek„p"fg"rtqdcdknkfcf"eqp"oc{qt"
gpvtqr‡c"gu"nc"wpkhqtog."rwgu"eqttgurqpfg"c"nc"fkuvtkdwek„p"fg"oc{qt"uqtrtguc"gp"
nc"kphqtocek„p."nq"swg"eqkpekfg"eqp"gn"etkvgtkq"dc{gukcpq"fg"ogpqt"kphqtocek„p"a 

priori0
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Gpvtqr‡c"eqoq"ogfkfc"fg"gÞekgpekc"rctc"ugtkgu"fg"vkgorq"fg"fkxgtuqu"‡pfkegu"
dwtuƒvkngu

Gp"gn"vtcpuewtuq"fg"guvc"ugeek„p"ug"nngxc"c"ecdq"gn"eƒnewnq"fg"nc"gpvtqr‡c."ukiwkgpfq"
*8+."fg"fkxgtuqu"‡pfkegu"dwtuƒvkngu"eqp"wp"cniqtkvoq"*oquvtcfq"gp"wp"crfipfkeg+"swg"
fkxkfg"nc"owguvtc"rqt"c‚qu"ecngpfctkq0"Gurge‡Þecogpvg."rctc"ecfc"c‚q"ug"vqoc"wpc"
rctvkek„p"*cnhcdgvq"owguvtcn+."eqogp¦cpfq"eqp"32"kpvgtxcnqu"{"nngicpfq"jcuvc"722."
rctc"ecnewnct"nc"fkuvtkdwek„p"gor‡tkec"fg"nqu"tgpfkokgpvqu"fg"ecfc"ogtecfq"*xkuvq"
eqoq"ugtkg"fg"vkgorq+."nq"swg"rgtokvg"ecrvct"ecodkqu"guvtwevwtcngu"q"tqorkokgp-

vqu"cdtwrvqu"rtqrkqu"fg"rgtkqfqu"fg"itcp"guvtfiu"Þpcpekgtq="vqfq"gnnq"guvƒ"dcucfq"gp"
nc"kfgc"fg"fqokpcpekc"fg"wp"cnhcdgvq"*rctvkek„p+"gurge‡Þec"vcn"{"eqoq"nq"gzrnke„"
Itg{"*422;+"{"ug"tguwog"gp"*33+0

Uqdtg"guvcu"rctvkekqpgu"ug"vqoc"gn"xcnqt"oƒu"itcpfg"fg"nc"gpvtqr‡c"fgn"ukuvgoc"{"ug"
tgrkvg"gn"rtqegfkokgpvq"wp"p¿ogtq"itcpfg"fg"xgegu"vqocpfq"eqoq"rctvkek„p"cswg-
nnc"swg"nngxg"c"nc"gpvtqr‡c"c"uw"oƒzkoq"xcnqt."guvq"ug"jceg"rctc"vqfc"nc"owguvtc"fg"
vcn"ocpgtc"swg"ug"cnecpeg"nc"gpvtqr‡c"oƒzkoc"fgn"ukuvgoc."nq"ewcn"hwg"hqtocnogpvg"
fgvcnncfq"gp"*32+0"

Vqfqu"guvqu"eƒnewnqu"rctvgp"fgn"uwrwguvq"fg"swg"gn"cnhcdgvq"igpgtcfq"rqt"nqu"rtg-
ekqu"q"uwu"vtcpuhqtocekqpgu"*tgpfkokgpvqu+"tgrtgugpvc"gn"cnhcdgvq"igpgtcfq"rqt"gn"
ogtecfq."nq"ewcn"ug"hwg"hqtocnk¦cpfq"cn"guvcdngegt"ogfkfcu"gswkxcngpvgu"gpvtg"gn"
ogtecfq"{"uwu"rtgekqu"*7+"rctc"fgurwfiu"hwpfcogpvct"nc"xcnkfg¦"fg"guvg"eƒnewnq"gp"
ugtkgu"fg"vkgorq"gti„fkecu"*8+"{."Þpcnogpvg."rtqxggt"fg"wpc"dcug"vg„tkec"rctc"gn"
wuq"fg"rtqdcdknkfcfgu"gor‡tkecu"eqoq"rtqdcdknkfcfgu"kpfwekfcu"fgn"rtqeguq"*9+0

Eqp"gn"Þp"fg"oquvtct"swg"nc"ogfkfc"rtqrwguvc"gu"cfgewcfc."ug"ecnewn„"nc"gpvtqr‡c"
cpwcn"rctc"gn"U(R72244."HVUG32245."FLKC46"g"KRE470"Gp"vqfqu"gnnqu"ug"qdugtx„"wpc"
ec‡fc"ukownvƒpgc"gp"nc"gpvtqr‡c"fg"rtgekqu"{"tgpfkokgpvqu"gp"ncu"firqecu"fg"rƒpkeq"
Þpcpekgtq"swg"guvwxkgtqp"ectcevgtk¦cfqu"rqt"eqttkfcu"gp"nqu"ogtecfqu0

Gp"ncu"itƒÞecu"8"{"9"ug"owguvtc"nc"ecrcekfcf"fg"guvc"ogfkfc"fg"fgvgevct"rgtkqfqu"fg"
rƒpkeq"gp"nqu"ogtecfqu"fwtcpvg"rgtkqfqu"gurge‡Þequ"fg"etkuku"{"enctcogpvg"kfgp-

44 Standard & Poor’s 500. Abarca las 500 empresas más grandes (en términos de capitalización) de los Estados Unidos.
45 Fiancial Times Stock Index 100. Abarca las 100 empresas más grandes (en términos de capitalización) del 
mercado de Londres.

46 Dow Jones Industrial Average.  Abarca las 30 empresas más grandes del mercado de los Estados Unidos.
47 Índice de Precios y Cotizaciones. Abarca las 33 empresas más grandes (en términos de capitalización) de México
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vkÞecdngu."v.g."gn"fgurnqog"fg"ncu"dqnucu"pqtvgcogtkecpcu"gp"3;:9"ecwucfq"rqt"nqu"
cniqtkvoqu"fg"eqortc"{"xgpvc."nc"ec‡fc"fg"ncu"dqnucu"fg"3;;:."gn"cugukpcvq"fg"Lqjp"
H0"Mgppgf{"gp"3;85."gn"Þpcn"fg"nc"iwgttc"fg"Eqtgc"gp"3;75."nc"etkuku"fg"3;4;."nc"
tgekgpvg"etkuku"subprime"*4229"/422:+"{"qvtqu"oqogpvqu"ectcevgtk¦cfqu"rqt"gn"rƒ-
pkeq"Þpcpekgtq"gp"nqu"swg"nqu"cigpvgu"ug"fgujce‡cp"fg"uwu"cevkxqu"c"ewcnswkgt"equvq0

ItƒÞec"6 

Gpvtqr‡c"cpwcn"rctc"nqu"tgpfkokgpvqu"fg"fkxgtuqu"‡pfkegu"fg"ogtecfq
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ItƒÞec"7
Ecodkq"rqtegpvwcn"gp"nc"gpvtqr‡c"fg"fkxgtuqu"‡pfkegu"fg"ogtecfq

Ncu"itƒÞecu"cpvgtkqtgu"uwikgtgp"wpc"crctgpvg"ukpetqpk¦cek„p"gp"vkgorqu"fg"rƒpkeq"
Þpcpekgtq"swg"etgeg"eqp"nc"kpvgitcek„p"fg"nqu"ogtecfqu"*gzegrvq"nc"etkuku"fg"3;;6"
gp"Ofizkeq"swg"pq"ug"eqpvcik„"cn"tguvq"fgn"owpfq+."cfgoƒu"fg"wpc"cfgewcfc"tgu-
rwguvc"fg"nc"gpvtqr‡c"cpvg"rƒpkequ"fg"ogtecfq"{"nc"hqtocek„p"fg"nc"dwtdwlc"rtgxkc0"
Gp"guvg"ugpvkfq."gu"rqukdng"qdugtxct"swg"nc"gpvtqr‡c"fg"nqu"pkxgngu"fg"nqu"‡pfkegu"
ug"ocpvkgpg"fgdclq"fg"nqu"rtqogfkqu"cpvgtkqtgu"gp"nqu"fqu"q"vtgu"c‚qu"rtgxkqu"cn"
guvcnnkfq"fg"ncu"dwtdwlcu"gurgewncvkxcu"fg"4229."4222"{"3;:9048

Vcodkfip"fg"ncu"itƒÞecu"cpvgtkqtgu"ug"rwgfg"kphgtkt"swg"ncu"gpvtqr‡cu"ecnewncfcu"c"
rctvkt"fg" vtcpuhqtocekqpgu"jgejcu"uqdtg" nqu" kpfkecfqtgu"fg"ogtecfq"vcodkfip"uk-
iwgp" nqu"ecodkqu"fg" nc"ogfkfc"gp"pkxgngu0"Gnnq" uwikgtg"gn" ewornkokgpvq"fg" nqu"
uwrwguvqu"jgejqu"gp"nc"rctvg"vg„tkec"fgn"vtcdclq"uqdtg"ncu"vtcpuhqtocekqpgu"{"fqok-
pcpekc"fgn"cnhcdgvq"igpgtcfq"rqt"nc"hwgpvg"*ogtecfq+0

Cwpswg"nkokvcfc"rqt"nc"gpqtog"ecpvkfcf"fg"fcvqu"pgeguctkqu"rctc"nc"ogfkek„p"*wp"
c‚q"fg"fcvqu"fkctkqu"cttqlc"wp"¿pkeq"rwpvq"gp" ncu"qdugtxcekqpgu+." nc"gpvtqr‡c"ug"
owguvtc"eqoq"wpc"dwgpc"ogfkfc"fg"gÞekgpekc"fg"ogtecfq0"Rqukdngogpvg"glgtek-

48 No hay datos para años previos, pues sólo se tienen para índices de los Estados Unidos.
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ekqu"eqp"fcvqu"fg"oc{qt"htgewgpekc"q"eqp"owguvtcu"o„xkngu"fg n"qdugtxcekqpgu"*c"
ecfc"rcuq"ucngp"ncu"n"qdugtxcekqpgu"oƒu"cpvkiwcu"{"ug"tgornc¦cp"eqp"n"pwgxcu+"
tguwnvgp"oƒu"cfgewcfqu"rctc"gn"eqpvtqn"fg"hqtocekqpgu"fg"dwtdwlcu"gurgewncvkxqu"q"
eqoq"kpfkecfqt"fg"nc"eqpuvtweek„p"fg"tcejcu"fg"ogtecfq0

Eqpenwukqpgu

C"nq"nctiq"fg"guvg"vtcdclq"ug"jc"oquvtcfq"swg"nc"gpvtqr‡c."vtc‡fc"fg"nc"vgqt‡c"fg"nc"
kphqtocek„p."tguwnv„"ugt"wpc"ogfkfc"crtqrkcfc"fg"gÞekgpekc"fg"ogtecfq0"C"rctvkt"
fg"nc"eqpuvtweek„p"vg„tkec"fg"wp"ukuvgoc"fkpƒokeq"swg"igpgtc"gn"cnhcdgvq"rtqrkq"
fg" nqu"ogtecfqu."jcuvc"gn"eƒnewnq"fg" nc" vcuc"fg"gpvtqr‡c" kpfwekfc"rqt" nc"hwpek„p"
fg"fkuvtkdwek„p" gor‡tkec"fg" nqu" tgpfkokgpvqu"fg" ‡pfkegu"dwtuƒvkngu"fg"fkhgtgpvgu"
ogtecfqu."nc"gpvtqr‡c"ecrvwtc"nc"guvtwevwtc"fg"fgrgpfgpekc"fgn"ogtecfq"{"eqp"gnnq"
nc" kphqtocek„p"swg" nqu" ‡pfkegu"rtqrqtekqpcp" uqdtg"gn" eqorqtvcokgpvq"eqngevkxq"
fgn"okuoq0"Owguvtc"fg"gnnq"gu"nc"ecrcekfcf"oquvtcfc"rctc"fgvgevct."a posteriori. 
nc"rfitfkfc"fg"gÞekgpekc"fg"ogtecfq"gp"nqu"c‚qu"fg"hwgtvgu"ec‡fcu"gp"nqu"ogtecfqu"
ewcpfq"ncu"xgpvcu"ug"tgcnk¦cdcp"gp"wp"codkgpvg"fg"rƒpkeq0

Vcodkfip"ug"jk¦q"rcvgpvg"swg"nq"korqtvcpvg"gp"gn"eƒnewnq"fg"nc"gÞekgpekc"fg"ogtec-
fq"pq"gu"gn"xcnqt"vqocfq"rqt"nc"gpvtqr‡c."ukpq"uwu"ecodkqu"eqp"tgurgevq"fg"qvtqu"
rgtkqfqu"*c‚qu+0"Guvq"ug"oquvt„"cn"wuct"fkhgtgpvgu"rctvkekqpgu"rctc"nc"okuoc"owgu-
vtc."vgpkgpfq"eqoq"tguwnvcfq"ec‡fcu"gp"nc"gpvtqr‡c"*c¿p"eqp"xcnqtgu"fkhgtgpvgu+"gp"
nqu"okuoqu"c‚qu"fg"kttcekqpcnkfcf"*rƒpkeq+"gp"nqu"ogtecfqu0"Eqp"tgurgevq"c"guvg"
rwpvq"gu"korqtvcpvg"cenctct"swg"nc"gngeek„p"fg"nc"dcug"fgn"nqictkvoq"uqdtg"gn"ewcn"
ug"tgcnk¦c"nc"ogfkek„p"gu"kttgngxcpvg"fcfc"nc"rqukdknkfcf"fg"ecodkctnc0

Fgn"okuoq"oqfq."gn"cpƒnkuku"fg"gÞekgpekc"dcucfq"gp"gpvtqr‡c"uwikgtg"swg"nc"kttcekq-

pcnkfcf"gp"nqu"ogtecfqu"gu"oc{qt"gp"firqecu"fg"ec‡fcu"ftƒuvkecu"swg"gp"firqecu"fg"
cwig."i.e0."nqu"qrgtcfqtgu"*traders+"uqp"oƒu"rtqenkxgu"c"uqdtg/tgceekqpct"c"ncu"ocncu"
pqvkekcu049"Guvc"ewcnkfcf"fg"nc"gpvtqr‡c"nc"xwgnxg"wpc"ecpfkfcvc"pcvwtcn"rctc"eqpxgt-
vktug"gp"wpc"ogfkfc"fg"fgvgeek„p"fg"dwtdwlcu"gurgewncvkxcu"q"fg"eqttkfcu"fg"ogtecfq="
uw"wuq"swgfc"eqoq"rqukdng"n‡pgc"fg"kpxguvkicek„p"hwvwtc."cu‡"eqoq"vcodkfip"gn"wuq"
fg"nc"gpvtqr‡c"Ñkpvtc/f‡cÒ"eqoq"ogfkfc"fg"gÞecekc"fg"nqu"Ñhqtocfqtgu"fg"ogtecfqÒ0"
Qvtc"rqukdng"n‡pgc"fg"kpxguvkicek„p"uwtikfc"c"rctvkt"fg"guvg"vtcdclq"gu"nc"rqukdng"ukp-

etqpk¦cek„p"fg"nqu"ogtecfqu"owpfkcngu."nc"ewcn"kornkect‡c"nc"fkuokpwek„p"fg"nqu"dg-
pgÞekqu"qdvgpkfqu"rqt"nc"fkxgtukÞecek„p"kpvgtpcekqpcn"gp"nqu"rqtvchqnkqu"fg"kpxgtuk„p0

49 Sin importar si son humanos o algorítmicos.
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Cpgzq"3
Cniqtkvoq"wucfq"gp"gn"eƒnewnq"fg"nc"gpvtqr‡c

Uwd"okfggpvtqrkcocz*+
ÓNkorkc"jqlc
Yqtmujggvu*ÑGpvtqrkcÒ+0Tcpig*ÑC3<SS322222Ò+0Engct
Ó0000000000000000000000000000000000000000000000000000000000000000000000000000000
ÓKpvtqfweg"fcvqu
vqvfcv"?"Yqtmujggvu*ÑFcvquÒ+0Tcpig*ÑH3Ò+0Xcnwg"""ÓP¿ogtq"vqvcn"fg"fcvqu
vcoxgpvcpc"?"Yqtmujggvu*ÑFcvquÒ+0Tcpig*ÑH4Ò+0Xcnwg""ÓP¿ogtq"fg"fcvqu"c"
eqpukfgtct"gp"ecfc"jkuvqitcoc
kpvgtxcnqu"?"Yqtmujggvu*ÑFcvquÒ+0Tcpig*ÑH5Ò+0Xcnwg""ÓP¿ogtq"fg"rctvkekqpgu"gp"
nc"xgpvcpc
ÓHkp"fg"kpvtqfweg"fcvqu
Ó0000000000000000000000000000000000000000000000000000000000000000000000000000000
    eqpvcfqt7"?"2
""""oczagpvartge"?"2
""""oczagpvatgpf"?"2
""""oczakpvgtxcnqartge"?"2
""""oczakpvgtxcnqatgpf"?"2
    

"""Hqt"eqpvcfqt7"?"kpvgtxcnqu"Vq"vcoxgpvcpc
""""vcucagpvtqrkcartge"?"2
""""vcucagpvtqrkcatgpf"?"2
""""kpvgtxcnqu"?"eqpvcfqt7
    

""""ÓEcnewnc"nc"gpvtqr‡c"rctc"gn"p¿ogtq"fg"kpvgtxcnqu"
gurgekÞecfq00000000000000000000000000000000000000000000000000000000000
""""wnvkoqcpcnk¦cfq"?"vqvfcv
""""rctvkekqpgu"?"vqvfcv"^"vcoxgpvcpc
""""eqpvcfqt3"?"3
""""uwocagpvatgpf"?"2
""""uwocagpvartge"?"2
""""ÓJceg"nqu"jkuvqitcocu"rctc"ecfc"wpc"fg"ncu"rctvkekqpgu"fg"nc"owguvtc
""""Hqt"eqpvcfqt3"?"3"Vq"rctvkekqpgu
""""""""eqpvcfqt4"?"3
""""""""oczdkptgpf"?"2
""""""""okpdkptgpf"?"2
""""""""oczdkprtge"?"2
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""""""""okpdkprtge"?"3222222222
""""""""Fko"xgefqokpkqtgpf"Cu"Xctkcpv
""""""""TgFko"xgefqokpkqtgpf*kpvgtxcnqu"-"3+
""""""""Fko"xgefqokpkqrtge"Cu"Xctkcpv
""""""""TgFko"xgefqokpkqrtge*kpvgtxcnqu"-"3+
        

""""""""ÓKpkekc"eƒnewnq"fg"jkuvqitcoc"kpfkxkfwcn
""""""""Hqt"eqpvcfqt4"?"3"Vq"vcoxgpvcpc
    

""""""""""""ÓNqecnk¦c"oƒzkoqu"{"o‡pkoqu"rctc"rtgekqu"{"tgpfkokgpvqu
""""""""""""Kh"Yqtmujggvu*ÑFcvquÒ+0Egnnu**wnvkoqcpcnk¦cfq"-"4"/"eqpvcfqt4+."4+0Xcnwg"@"
oczdkprtge"Vjgp
""""""""""""""""oczdkprtge"?"Yqtmujggvu*ÑFcvquÒ+0Egnnu**wnvkoqcpcnk¦cfq"-"4"/"
eqpvcfqt4+."4+0Xcnwg
""""""""""""Gnug
""""""""""""""""oczdkprtge"?"oczdkprtge
""""""""""""Gpf"Kh
""""""""""""Kh"Yqtmujggvu*ÑFcvquÒ+0Egnnu**wnvkoqcpcnk¦cfq"-"4"/"eqpvcfqt4+."4+0Xcnwg">"
okpdkprtge"Vjgp
""""""""""""""""okpdkprtge"?"Yqtmujggvu*ÑFcvquÒ+0Egnnu**wnvkoqcpcnk¦cfq"-"4"/"
eqpvcfqt4+."4+0Xcnwg
""""""""""""Gnug
""""""""""""""""okpdkprtge"?"okpdkprtge
""""""""""""Gpf"Kh
    

""""""""""""Kh"Yqtmujggvu*ÑFcvquÒ+0Egnnu**wnvkoqcpcnk¦cfq"-"4"/"eqpvcfqt4+."5+0Xcnwg"@"
oczdkptgpf"Vjgp
""""""""""""""""oczdkptgpf"?"Yqtmujggvu*ÑFcvquÒ+0Egnnu**wnvkoqcpcnk¦cfq"-"4"/"
eqpvcfqt4+."5+0Xcnwg
""""""""""""Gnug
""""""""""""""""oczdkptgpf"?"oczdkptgpf
""""""""""""Gpf"Kh
    

""""""""""""Kh"Yqtmujggvu*ÑFcvquÒ+0Egnnu**wnvkoqcpcnk¦cfq"-"4"/"eqpvcfqt4+."5+0Xcnwg">"
okpdkptgpf"Vjgp
""""""""""""""""okpdkptgpf"?"Yqtmujggvu*ÑFcvquÒ+0Egnnu**wnvkoqcpcnk¦cfq"-"4"/"
eqpvcfqt4+."5+0Xcnwg
""""""""""""Gnug
""""""""""""""""okpdkptgpf"?"okpdkptgpf
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""""""""""""Gpf"Kh
""""""""""""Ó0000000000000000000000000000000000000000000000000000000000000000000000000000000
""""""""Pgzv"eqpvcfqt4
""""""""eqpvcfqt5"?"*wnvkoqcpcnk¦cfq"-"3+
""""""""fgnvctgpf"?"*oczdkptgpf"/"okpdkptgpf+"1"kpvgtxcnqu
""""""""fgnvcrtge"?"*oczdkprtge"/"okpdkprtge+"1"kpvgtxcnqu
""""""""ÓCevwcnk¦c"nc"hwpek„p"fg"fkuvtkdwek„p"gp"vwtpq
""""""""Hqt"eqpvcfqt5"?"*wnvkoqcpcnk¦cfq"-"3+"Vq"**wnvkoqcpcnk¦cfq"-"4+"/"
vcoxgpvcpc+"Uvgr"/3
""""""""""""d"?"*Yqtmujggvu*ÑFcvquÒ+0Egnnu**eqpvcfqt5"-"2+."5+0Xcnwg+
""""""""""""e"?"*Yqtmujggvu*ÑFcvquÒ+0Egnnu**eqpvcfqt5"-"2+."4+0Xcnwg+
""""""""""""c"?"Tqwpf***d"-"*/3","okpdkptgpf++"1"fgnvctgpf+"-"3+
""""""""""""f"?"Tqwpf***e"-"*/3","okpdkprtge++"1"fgnvcrtge+"-"3+
""""""xgefqokpkqtgpf*c+"?"xgefqokpkqtgpf*c+"-"3
"""""""xgefqokpkqrtge*f+"?"xgefqokpkqrtge*f+"-"3
            

""""""""Pgzv"eqpvcfqt5
""""""""Ó0000000000000000000000000000000000000000000000000000000000000000000000000000000
""""""""ÓEƒnewnq"fg"gpvtqrkc"rctekcn"rctc"ecfc"rwpvq
""""""""eqpvcfqt6"?"3
""""""""gpvtgntgpf"?"2
""""""""gpvtgnrtge"?"2
""""""""Hqt"eqpvcfqt6"?"3"Vq"*kpvgtxcnqu"-"3+
xgefqokpkqrtge*eqpvcfqt6+"1"vcoxgpvcpc
""""""""""""rtqdrtge"?"xgefqokpkqrtge*eqpvcfqt6+"1"vcoxgpvcpc
""""""""""""Kh"xgefqokpkqtgpf*eqpvcfqt6+"?"2"Vjgp
""""""""""""""""gpvtgntgpf"?"gpvtgntgpf
""""""""""""Gnug
"""""""""""""""""gpvtgntgpf"?"gpvtgntgpf"/"*rtqdtgpf","*Nqi*rtqdtgpf+++
""""""""""""Gpf"Kh"""""""""
""""""""""""Kh"xgefqokpkqrtge*eqpvcfqt6+"?"2"Vjgp
""""""""""""""""gpvtgnrtge"?"gpvtgnrtge
""""""""""""Gnug
"""""""""""""""""gpvtgnrtge"?"gpvtgnrtge"/"*rtqdrtge","*Nqi*rtqdrtge+++
""""""""""""Gpf"Kh""""""""""""
""""""""Pgzv"eqpvcfqt6
""""""""wnvkoqcpcnk¦cfq"?"**vqvfcv"/"*vcoxgpvcpc","eqpvcfqt3++"-"2+""""""""
""""""""""""uwocagpvatgpf"?"uwocagpvatgpf"-"gpvtgntgpf
""""""""""""uwocagpvartge"?"uwocagpvartge"-"gpvtgnrtge
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""""""""""""Yqtmujggvu*ÑGpvtqr‡c"oƒzkocÒ+0Egnnu*32"-"eqpvcfqt3."9+0Xcnwg"?"4233"/"
eqpvcfqt3
""""""""""""Yqtmujggvu*ÑGpvtqr‡c"oƒzkocÒ+0Egnnu*32"-"eqpvcfqt3.":+0Xcnwg"?"
gpvtgntgpf
""""""""""""Yqtmujggvu*ÑGpvtqr‡c"oƒzkocÒ+0Egnnu*32"-"eqpvcfqt3.";+0Xcnwg"?"
gpvtgnrtge
""""""""Pgzv"eqpvcfqt3

""""""""vcucagpvtqrkcartge"?"uwocagpvartge"1"rctvkekqpgu
""""""""vcucagpvtqrkcatgpf"?"uwocagpvatgpf"1"rctvkekqpgu
        

""""""""Kh"*vcucagpvtqrkcartge"@"oczagpvartge+"Vjgp
""""""""""""oczagpvartge"?"vcucagpvtqrkcartge
""""""""""""oczakpvgtxcnqartge"?"eqpvcfqt7
""""""""Gnug
""""""""""""oczagpvartge"?"oczagpvartge
""""""""""""oczakpvgtxcnqartge"?"oczakpvgtxcnqartge
""""""""Gpf"Kh""""""""
""""""""Kh"vcucagpvtqrkcatgpf"@"oczagpvatgpf"Vjgp
""""""""""""oczagpvatgpf"?"vcucagpvtqrkcatgpf
""""""""""""oczakpvgtxcnqatgpf"?"eqpvcfqt7
""""""""Gnug
""""""""""""oczagpvatgpf"?"oczagpvatgpf
""""""""""""oczakpvgtxcnqatgpf"?"oczakpvgtxcnqatgpf
""""""""Gpf"Kh
""""Ó0000000000000000000000000000000000000000000000000000000000000000000000000000000

Pgzv"eqpvcfqt7

Yqtmujggvu*ÑGpvtqr‡c"oƒzkocÒ+0Tcpig*ÑM4Ò+0Xcnwg"?"oczagpvartge
Yqtmujggvu*ÑGpvtqr‡c"oƒzkocÒ+0Tcpig*ÑM5Ò+0Xcnwg"?"oczakpvgtxcnqartge
Yqtmujggvu*ÑGpvtqr‡c"oƒzkocÒ+0Tcpig*ÑN4Ò+0Xcnwg"?"oczagpvatgpf
Yqtmujggvu*ÑGpvtqr‡c"oƒzkocÒ+0Tcpig*ÑN5Ò+0Xcnwg"?"oczakpvgtxcnqatgpf
""""Ó0000000000000000000000000000000000000000000000000000000000000000000000000000000
Gpf"Uwd
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