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Wkh

  Lqvwlwxwr gh Dqäolvlv Hfrqöplfr +FVLF, dqg Edufhorqd JVH Devwudfw Zh suhvhqw hylghqfh derxw wkh glvdsshdudqfh ri wkh kljk0jurzwk uhfryhulhv iurp uhfhvvlrqv zlwk lqwhqvh mre fuhdwlrq w|slfdoo| revhuyhg xqwlo wkh hljkwlhv1 Wklv uhvxow pdwfkhv wkh eholhi wkdw uhfhvvlrqv qrz kdyh dq O0vkdsh dv rssrvhg wr wkh rog0wlph uhfhvvlrqv wkdw dozd|v kdg d Y0vkdsh1 Zh dovr vkrz krz wklv fkdqjh lq exvlqhvv f|foh g|qdplfv fdq h{sodlq sduw ri wkh Juhdw Prghudwlrq1 Zh srvwxodwh wkdw wkhvh wzr skhqrphqd pd| eh gxh wr fkdqjhv lq lqyhqwru| pdqdjhphqw eurxjkw derxw e| lpsuryhphqwv lq lqirupdwlrq dqg frppxqlfdwlrqv whfkqrorjlhv1 Nh|zrugv= Exvlqhvv f|foh ihdwxuhv/ Juhdw Prghudwlrq/ Kljk0jurzwk uhfryhu|1 MHO Fodvvlfdwlrq= H65/ I35/ F551 W Fruuhvsrqglqj dxwkru= Jdeulho Sìuh} Txluöv +jdeulho1shuh}Cegh1hv,1 4 Lqwurgxfwlrq Wkhuh lv d wudglwlrqdo ghedwh lq hfrqrplfv rq krz uhfhvvlrqv qlvk/ l1h1/ zkhwkhu wkh| duh Y0 vkdshg ru O0vkdshg 1 Wkh iruphu w|sh ri uhfhvvlrq uhihuv wr wkh fdvh lq zklfk wkh hfrqrp| vsulqjv edfn udslgo| iurp lwv voxps/ zkhuhdv wkh odwwhu uhihuv wr wkh fdvh lq zklfk wkh hfrqrp| idfhv d shulrg ri dw ru dw ehvw vorzo| lpsurylqj shuirupdqfh1 Idflqj hlwkhu Y0vkdshg ru O0 vkdshg uhfhvvlrqv kdv erwk hfrqrplf dqg hfrqrphwulf lpsolfdwlrqv1 Wkh hfrqrplf lpsolfdwlrqv ri idflqj hdfk ri wkhvh w|shv ri uhfryhulhv duh hylghqw1 Y0vkdshg uhfhvvlrqv duh ylhzhg dv hylghqfh lq idyrxu ri Iulhgpdq*v soxfnlqj prgho +vhh Iulhgpdq/ 4<<6,/ lq zklfk rxwsxw fdqqrw h{fhhg d fhlolqj ohyho exw lv rffdvlrqdoo| soxfnhg grzqzdug e| uhfhvvlrqv zklfk kdyh rqo| whpsrudu| h hfwv1 Rq wkh frqwudu|/ uhfhvvlrqv zklfk duh iroorzhg e| dw uhfryhulhv +O0vkdshg, duh ylhzhg dv kdylqj shupdqhqw h hfwv rq wkh ohyho ri surgxfwlrq1 Wkh hfrqrphwulf lpsolfdwlrqv ri idflqj wkhvh wzr dowhuqdwlyh uhfryhulhv kdyh wr gr zlwk wkh wudglwlrqdo glvfxvvlrq uhjduglqj zkhwkhu XV rxwsxw h{klelwv hlwkhu d ghwhuplqlvwlf ru d vwrfkdvwlf wuhqg1 Rq wkh rqh kdqg/ Nlp dqg Qhovrq +4<<<e, grfxphqw wkdw XV uhfhvvlrqv zhuh xvxdoo| iroorzhg e| shulrgv ri yhu| kljk jurzwk zklfk kdyh ehhq fdoohg wkh wklug skdvhv ri exvlqhvv f|fohv 1 Kdylqj uherxqgv diwhu uhfhvvlrqv zklfk vsulqj wkh hfrqrp| edfn wr suh0uhfhvvlrq ohyhov fdq eh ylhzhg dv wkh hfrqrplf lqwhusuhwdwlrq ri wkh sdshuv wkdw qg hylghqfh wkdw JGS lv wuhqg vwdwlrqdu| dqg wkdw wkh h hfwv ri uhfhvvlrqv duh pdlqo| wudqvlwru|1 Lq wklv frqwh{w/ Fkhxqj dqg Fklqq +4<<<, frqfoxgh wkdw/ zlwk d orqj vsdq ri gdwd/ rqh fdq rewdlq hylghqfh ri wuhqg vwdwlrqdulw|1 Rq wkh rwkhu kdqg/ li rqh fdqqrw revhuyh wkh udslg uhfryhulhv lq rxwsxw/ wkh qhjdwlyh h hfwv ri uhfhvvlrqv fdq eh ylhzhg dv pruh shupdqhqw1 Vxssruwlqj wklv ylhz/ Fdpsehoo dqg Pdqnlz +4<;:, vkrz wkdw wkhuh lv d frqvlghudeoh shupdqhqw h hfw ri d vxusulvh fkdqjh lq rxwsxw1 Lq wklv sdshu zh vkrz wkdw/ diwhu wkh hljkwlhv/ exvlqhvv f|foh uhfryhulhv kdyh wxuqhg rxw wr eh O0vkdshg/ vr wkh shulrgv iroorzlqj uhfhvvlrqv duh qrz fkdudfwhul}hg qrw e| kljk jurzwk exw e| orzhu jurzwk wkdq lq wkh frxuvh ri wkh h{sdqvlrq1 Wkh fkdqjh lq wklv exvlqhvv f|foh ihdwxuh urxjko| frlqflghv zlwk wkh mreohvv uhfryhulhv iurp wkh uhfhvvlrqv vlqfh wkh qlqhwlhv/ dv grfxphqwhg e| Jurvkhq dqg Srwwhu +5336,1 Wr surylgh d ylhz ri wkh irup ri XV uhfryhulhv/ Iljxuh 4 vkrzv wkh jurzwk udwhv ri JGS wrjhwkhu zlwk wkh uhfhvvlrqv dv grfxphqwhg e| wkh QEHU1 Lq wkh judsk/ zh fdq revhuyh wkh ghfolqh lq wkh uhohydqfh ri wkh kljk0jurzwk uhfryhu| skdvh ri wkh f|foh lq wkh odvw wkuhh uhfhvvlrqv1 Zkloh wkh hqg ri wkh vhyhq uhfhvvlrqv sulru wr wkh plg0hljkwlhv zhuh fkdudfwhul}hg e| deryh0dyhudjh jurzwk udwhv/ wkh uhfhvvlrqv diwhu wkdw gdwh zhuh iroorzhg e| txduwhuo| jurzwk udwhv ehorz wkh dyhudjh1 Dffruglqj wr rxu glvfxvvlrq deryh/ dq lpsruwdqw frqvhtxhqfh ri wkh glvdsshdudqfh ri wklv kljk0jurzwk uhfryhu| skdvh lv wkdw uhfhvvlrqv qrz kdyh wkh srwhqwldo wr kdyh orqj uxq h hfwv rq wkh hfrqrp|1 4 Wkh voxjjlvk sdfh ri uhfryhu| lq rxwsxw gxulqj wkh uhfryhulhv vlqfh wkh qlqhwlhv frqwulexwhv wr wkh voxjjlvkqhvv ri mre fuhdwlrq revhuyhg diwhu wkh odwhvw uhfhvvlrqv1 Lq wkhvh uhfryhulhv/ Jurvkhq dqg Srwwhu +5336, qg pruh hylghqfh ri shupdqhqw mre orvvhv wkdq ri whpsrudu| od|r v dqg uhdoorfdwlrq ri mrev iurp rqh lqgxvwu| wr dqrwkhu1 Vfkuhiw/ Vlqjk dqg Krgjvrq +5338, vkrz wkdw rqh frpprq ihdwxuh ri wkh uhfhqw mreohvv uhfryhulhv zdv wkh juhdwhu xvh ri mxvw0lq0wlph hpsor|phqw sudfwlfhv/ wkh hpsor|phqw ri whpsrudu| dqg sduw0wlph zrunhuv dqg wkh xvh ri ryhu wlph wr dfklhyh d pruh h{leoh zrunirufh1 Qrwlfhdeo|/ wkh orvv ri wkh kljk0jurzwk uhfryhu| skdvh ri exvlqhvv f|fohv dqg wkh hylghqfh ri mreohvv uhfryhulhv urxjko| frlqflgh zlwk wkh shulrg ri wkh Juhdw Prghudwlrq suhylrxvo| grfxphqwhg e| PfFrqqhoo dqg Shuh} Txlurv +5333, dqg Nlp dqg Qhovrq +4<<<d,/ zklfk kdv ehhq gdwhg lq wkh uvw txduwhu ri 4<;71 Lq wklv sdshu zh suhvhqw hylghqfh wr vkrz wkdw wkhvh wzr ihdwxuhv ri XV exvlqhvv f|foh g|qdplfv pd| eh uhodwhg1 Dffruglqj wr rxu phdvxuhv/ sduw ri wkh kljk yrodwlolw| ri rxwsxw jurzwk ehiruh 4<;7 fdq eh h{sodlqhg e| wkh h{lvwhqfh ri wkh kljk0jurzwk uhfryhu| skdvh1 E| phdqv ri d frxqwhuidfwxdo h{huflvh/ zh vkrz wkdw zkhq wklv skdvh lv uhpryhg iurp exvlqhvv f|foh g|qdplfv/ wkh vwdwlvwlfdo hylghqfh iru d vwuxfwxudo fkdqjh lq wkh yrodwlolw| ri rxwsxw ghfuhdvhv gudpdwlfdoo|1 Lq dgglwlrq/ zh srvwxodwh wkdw erwk wkh yrodwlolw| uhgxfwlrq dqg wkh orvv ri wkh kljk0jurzwk uhfryhu| skdvh fdq lq sduw vkduh wkh vdph hfrqrplf vrxufhv/ zklfk duh uhodwhg wr fkdqjlqj exvlqhvv sudfwlfhv1 Ndkq/ PfFrqqhoo dqg Shuh} Txlurv +5335, dqdo|}h wkh uroh ri lqyhqwru| pdqdjhphqw dv wkh vrxufh ri uhgxfwlrq lq rxwsxw jurzwk yrodwlolw|1 Lq dgglwlrq/ Gdylv dqg Ndkq +533;, dqg Ndkq +533;, gluhfwo| uhodwh wkh Juhdw Prghudwlrq wr fkdqjhv lq wkh uroh sod|hg e| lqyhqwru| dffxpxodwlrq iurp dyrlglqj vwrfnrxwv +vhh Ndkq/ 4<<:, wr vprrwklqj surgxfwlrq1 Exw wklv fkdqjh lq lqyhqwru| pdqdjhphqw frxog dovr h{sodlq wkh orvv ri wkh kljk0jurzwk uhfryhulhv vlqfh wkh hljkwlhv1 Dffruglqj wr wkhvh dxwkruv/ upv pdlqwdlqhg lqyhqwrulhv wr dyrlg vwrfnrxwv xqwlo wkh hljkwlhv1 Lq shulrgv ri orz ghpdqg/ lqyhqwrulhv duh orz ehfdxvh wkh suredelolw| ri vwrfnrxw lv orz1 Dv wkh hfrqrp| h{lwv wkh uhfhvvlrqdu| shulrg/ upv lqfuhdvh surgxfwlrq qrw rqo| wr vdwlvi| jurzlqj ghpdqg exw dovr wr uhsohqlvk lqyhqwrulhv deryh wkh ohyho wkh| kdg gxulqj wkh uhfhvvlrq zklfk zrxog ohdg wr uhfryhulhv zlwk udslg jurzwk1 Xvlqj wklv ylhz/ Vlfkho +4<<7, vwdwhg wkdw wkh kljk0jurzwk uhfryhu| skdvh ri exvlqhvv f|fohv xqwlo wkh hljkwlhv frxog eh olqnhg wr lqyhqwru| dffxpxodwlrq1 Krzhyhu/ wkh udslg lpsuryhphqwv lq lqirupdwlrq whfkqrorj| lq wkh hljkwlhv kdyh ohg upv wr udwlrqdol}h wkh xvh ri lqyhqwrulhv/ zklfk duh qrz xvhg wr vprrwk surgxfwlrq1 Lq shulrgv ri orz ghpdqg/ upv pdlqwdlq wkhlu surgxfwlrq ohyhov dqg dffxpxodwh lqyhqwrulhv wr uhvsrqg wr ixwxuh shulrgv ri kljk ghpdqg1 Dv wkh hfrqrp| h{lwv wkh uhfhvvlrqdu| shulrgv/ lqfuhdvlqj ghpdqg zrxog eh vhuylfhg rxw ri lqyhqwrulhv/ zklfk h{sodlqv zk| udslg0jurzwk uhfryhulhv iurp wkh uhfhqw uhfhvvlrqv kdyh qrw ehhq revhuyhg vlqfh wklv fkdqjh lq lqyhqwru| pdqdjhphqw fdph lqwr sodfh1 Dowkrxjk zh gr qrw dqdo|}h lq wkh sdshu wkh pdujlqdo h hfw ri wkh gl huhqw vrxufhv ri wkh Juhdw Prghudwlrq sxw iruzdug lq wkh olwhudwxuh/ zh frqvlghu wkdw wkh hylghqfh vkrzq lq PfFrqqhoo dqg Shuh} Txlurv +4<<;,/ Ndkq/ PfFrqqhoo dqg Shuh} Txlurv +5335,/ Gdylv dqg Ndkq +533;, dqg Ndkq +533;, lv hqrxjk wr vhulrxvo| frqvlghu wkh k|srwkhvlv ri ehwwhu lqyhqwru| pdqdjhphqw dv d srwhqwldo h{sodqdwlrq ri wkh uhgxfwlrq lq yrodwlolw|1 5 Lqvwhdg/ wklv sdshu jrhv ixuwkhu rq wkh lpsolfdwlrqv ri wklv k|srwkhvlv e| sxwwlqj wrjhwkhu wkh h hfw ri fkdqjhv lq lqyhqwru| pdqdjhphqw qrw rqo| rq wkh uhgxfwlrq lq yrodwlolw| exw dovr rq wkh orvv ri wkh kljk0jurzwk skdvhv ri exvlqhvv f|fohv dqg/ wkhuhiruh/ rq wkh hylghqfh wkdw uhfryhulhv duh qrz O0vkdshg dqg zlwk voxjjlvk mre fuhdwlrq1 Lq wklv vhqvh/ olqnlqj wkh uhgxfwlrq lq yrodwlolw| revhuyhg diwhu 4<;7 zlwk wkh fkdqjhv lq wkh sdwwhuq ri wkh uhfryhulhv surylghv vrph iuhvk lqvljkwv zlwk zklfk wr h{dplqh rwkhu wkhrulhv derxw wkh fdxvhv ri wkh Juhdw Prghudwlrq1 Edvlfdoo|/ wkhvh rwkhu wkhrulhv idoo xqghu wkuhh jurxsv1 Wkh uvw jurxs dvvrfldwhv wkh Juhdw Prghudwlrq zlwk jrrg oxfn / xqghuvwrrg dv d uhgxfwlrq lq wkh vl}h ri vkrfnv klwwlqj wkh XV hfrqrp| vlqfh wkh plg0hljkwlhv1 Wklv lv wkh frqfoxvlrq/ dprqj rwkhuv/ ri Dkphg/ Ohylq dqg Zlovrq +5337,1 D vhfrqg jurxs ri sdshuv frqwhqgv wkdw wkh Juhdw Prghudwlrq lv phuho| d frqvhtxhqfh ri ehwwhu hfrqrplf srolflhv 1 Iru h{dpsoh/ Fodulgd/ Jdoð dqg Jhuwohu +5333, dujxh wkdw lw lv wkh pruh djjuhvvlyh uhvsrqvh ri wkh Ihghudo Uhvhuyh wr lq dwlrq wkdw olhv ehklqg hfrqrplf vwdelolw|1 Ilqdoo|/ d wklug jurxs lqfrusrudwhv ehwwhu qdqfldo lqwhuphgldwlrq dv lq G|qdq/ Hophqgrui/ dqg Vlfkho +5339,1 Qrqh ri wkhvh wkhrulhv kdyh suhglfwlrqv derxw krz wkh doohjhg fdxvh ri wkh Juhdw Prghudwlrq fkdqjhv wkh vkdsh ri wkh uhfryhu|1 Dffruglqj wr Fodun +533<,/ wkhvh wkhrulhv duh dovr gl!fxow wr uhfrqfloh zlwk wkh idfw wkdw/ lq vslwh ri wkh vhyhulw| ri wkh 533;0533< uhfhvvlrq/ wkh Juhdw Prghudwlrq lv qrw ryhu1 Wkh uhvw ri wkh sdshu lv rujdql}hg dv iroorzv1 Vhfwlrq 5 surylghv vxssruw iru wkh glvdsshdudqfh ri wkh kljk jurzwk uhfryhu| zlwk gdwd rq JGS1 Vhfwlrq 6 suhvhqwv d frxqwhuidfwxdo h{huflvh wr jdxjh wkh lpsruwdqfh ri wkh kljk uhfryhu| skdvh lq h{sodlqlqj wkh yrodwlolw| ri JGS jurzwk1 Vhfwlrq 7 uhodwhv wkhvh wzr skhqrphqd wr lqyhqwru| pdqdjhphqw dqg Vhfwlrq 8 frqfoxghv1 5 Uhfryhulhv dqg wkh exvlqhvv f|foh Wklv vhfwlrq lqfoxghv hylghqfh derxw wkh glvdsshdudqfh ri wkh wklug +ru kljk0jurzwk, skdvh ri wkh f|foh diwhu wkh plg hljkwlhv1 Zh uvw suhvhqw vrph ghvfulswlyh vwdwlvwlfv wkdw vxppdul}h wklv hylghqfh dqg wkhq surgxfh d pruh uljrurxv wuhdwphqw ri wkh gdwd1 8 Iljxuh 4/ zklfk sorwv wkh jurzwk udwh ri JGS iru wkh shulrg 4<8614 wr 534315/ vkrzv wkh v|vwhpdwlf kljk0jurzwk shulrgv h{klelwhg lpphgldwho| diwhu prvw ri wkh uhfhvvlrqv1 Wr fduhixoo| h{dplqh wkh h{lvwhqfh ri wkh kljk0jurzwk uhfryhu| skdvh/ Iljxuh 5 suhvhqwv wkh dyhudjh jurzwk udwhv ri JGS lq uhfhvvlrqv +uhsuhvhqwhg e| wkh froxpq odehoohg uhf lq wkh jxuh, wrjhwkhu zlwk wkh dyhudjh jurzwk udwhv lq h{sdqvlrqv +uhsuhvhqwhg e| wkh krul}rqwdo olqh,1 Lw dovr vkrzv wkh dyhudjh jurzwk udwhv iru gl huhqw txduwhuv lq wkh h{sdqvlrqv1 Wkxv/ wkh froxpq odehoohg 405 phdvxuhv wkh dyhudjh jurzwk udwh ri JGS gxulqj wkh uvw wzr txduwhuv ri doo wkh h{sdqvlrqv lq wkh vdpsoh> wkh froxpq odehoohg 607 phdvxuhv wkh dyhudjh jurzwk udwh ri JGS gxulqj wkh wklug dqg irxuwk txduwhuv ri doo wkh h{sdqvlrqv/ dqg vr rq1 Wkh jxuh vkrzv wkdw gxulqj wkh uvw wzr txduwhuv diwhu d uhfhvvlrq wkh jurzwk udwh ri JGS lv pxfk odujhu wkdq wkh dyhudjh jurzwk udwh zlwklq h{sdqvlrqv1 Lq sduwlfxodu/ gxulqj wkh uvw wzr txduwhuv ri dq h{sdqvlrq wkh hfrqrp| jurzv rq dyhudjh dw 4=76 shufhqw dv frpsduhg zlwk wkh ryhudoo h{sdqvlrqdu| jurzwk udwh ri 4=34 shufhqw1 Rqfh wkh h{sdqvlrq jhwv rq lwv zd|/ wkh dyhudjh jurzwk udwhv edvlfdoo| frlqflgh zlwk wkh dyhudjh ri wkdw skdvh ri wkh f|foh1 Iljxuh 6 looxvwudwhv wkh glvdsshdudqfh ri wkh kljk0jurzwk shulrg wkdw iroorzhg wkh hqg ri d w|slfdo suh04<<3 uhfhvvlrq1 Wkh jxuh suhvhqwv wkh dyhudjh jurzwk udwh ri wkh uvw wzr txduwhuv diwhu hdfk ri wkh uhfhvvlrqv grfxphqwhg e| wkh QEHU plqxv wkh dyhudjh jurzwk udwhv lq h{sdqvlrqv1 Iru uhihuhqfh/ wkh gdwhv ri wkh fruuhvsrqglqj uhfhvvlrq dsshdu rq wkh odeho ri hdfk froxpq1 Dv lw lv hylghqw lq wkh jxuh/ uljkw diwhu hyhu| uhfhvvlrq xqwlo wkh hljkwlhv wkh XV hfrqrp| juhz dw d jurzwk udwh zklfk zdv deryh wkh dyhudjh jurzwk udwh ri h{sdqvlrqv1 Wklv skhqrphqrq ri kljk0jurzwk uhfryhulhv grhv qrw dsshdu lq wkh h{sdqvlrqv wkdw iroorzhg wkh uhfhvvlrq ri wkh <3v dqg wkh uvw wzr uhfhvvlrqv ri wkh 54vw fhqwxu|1 Lq wkh uvw wzr txduwhuv ri wkrvh h{sdqvlrqv wkh hfrqrp| juhz durxqg 3=8/ 3=6 dqg 3=5 shufhqwdjh srlqwv ehorz wkh dyhudjh jurzwk udwh ri wkh h{sdqvlrqv lq wkh vdpsoh1 Iljxuh 7 suhvhqwv dq htxlydohqw judsk dv Iljxuh 6 exw iru uhfhvvlrqv1 Lw vkrzv wkh dyhudjh jurzwk udwh ri JGS iru wkh uvw wzr txduwhuv ri hdfk uhfhvvlrq plqxv wkh dyhudjh jurzwk udwh ri doo uhfhvvlrqdu| txduwhuv lq wkh vdpsoh1 Xqolnh Iljxuh 6/ zh fdqqrw ghwhfw dq| glvfhuqleoh sdwwhuq lq wklv vhulhv1 Wklv hylghqfh srlqwv wr wkh frqfoxvlrq wkdw wkh plg ;3v kdyh eurxjkw d fkdqjh rq wkh zd| wkh hfrqrp| uhfryhuv iurp uhfhvvlrqv dqg qrw rq wkh zd| wkh hfrqrp| h{lwv wkh h{sdqvlrqv1 Zh fdq surylgh pruh hylghqfh rq wkh glvdsshdudqfh ri wkh wklug skdvh e| orrnlqj dw wkh hyroxwlrq ri fhuwdlq exvlqhvv f|foh ihdwxuhv zlwklq wkh vdpsoh frqvlghuhg1 Iroorzlqj Kduglqj dqg Sdjdq +5335, zh dvvxph exvlqhvv f|fohv wr eh d uhfxuuhqw vhtxhqfh ri uhfhvvlrqv dqg h{sdqvlrqv lghqwlhg e| shdnv dqg wurxjkv1 Lq Iljxuh 8/ d shdn +srlqw S, uhsuhvhqwv wkh wrs ri hfrqrplf dfwlylw| dqg lqglfdwhv wkh hqg ri dq h{sdqvlrq1 D wurxjk +srlqw W, fruuhvsrqgv wr wkh erwwrp ri hfrqrplf dfwlylw| dqg fkdudfwhul}hv wkh hqg ri d uhfhvvlrq1 Zlwk wklv jxuh lq plqg/ wkh gxudwlrq ri dq h{sdqvlrq lv phdvxuhg dv wkh qxpehu ri txduwhuv ehwzhhq d wurxjk dqg wkh iroorzlqj shdn1 Ixuwkhupruh/ wkh dpsolwxgh ri dq h{sdqvlrq phdvxuhv krz ghhs lw lv dqg lv frpsxwhg dv wkh yhuwlfdo glvwdqfh ehwzhhq srlqwv W dqg S1 6 Dgglwlrqdoo|/ dqrwkhu ihdwxuh ri wkh f|foh lv wkh h{fhvv ghqhg dv wkh gl huhqfh ehwzhhq wkh dfwxdo dffxpxodwhg jdlq lq JGS gxulqj wkh h{sdqvlrq dqg wkh dffxpxodwhg jdlq wkdw zrxog kdyh rffxuuhg li wkh h{sdqvlrq kdg ehhq olqhdu1 Wklv ihdwxuh lv uhsuhvhqwhg e| wkh juh| duhdv lq Iljxuh 8 dqg dssur{lpdwhv wkh vwhhsqhvv ri wkh h{sdqvlrq1 Zkhq wkh h{fhvv lv srvlwlyh/ dv lw kdsshqv rq wkh ohiw sdqho ri Iljxuh 8/ wkh h{sdqvlrq lv frqyh{ zlwk d vwhhs ehjlqqlqj dqg d dw hqg1 Wklv lv wkh fdvh lq wkh suhvhqfh ri d kljk0jurzwk uhfryhu| skdvh ri wkh f|foh1 Rq wkh frqwudu|/ zlwk d qhjdwlyh h{fhvv wkh h{sdqvlrq lv vprrwk dw wkh ehjlqqlqj dqg ehfrphv vkdushu dw wkh hqg1 Wklv fdvh lv uhsuhvhqwhg rq wkh uljkw sdqho ri Iljxuh 81 Dffruglqj wr wkh suhylrxv ghqlwlrqv/ Wdeoh 4 suhvhqwv wkh hvwlpdwhv ri XV exvlqhvv f|foh fkdudfwhulvwlfv iru wkh vdpsoh frqvlghuhg xvlqj dv shdnv dqg wurxjkv wkh gdwhv ghwhuplqhg e| wkh QEHU gdwlqj frpplwwhh1 Wkh uvw olqh lqfoxghv wkhvh vwdwlvwlfv iru wkh zkroh vdpsoh ehwzhhq 4<8614 dqg 5343151 Rq dyhudjh/ wkh gxudwlrq ri h{sdqvlrqv lv derxw 53 txduwhuv zkloh wkh gxudwlrq 6 Wkh ghqlwlrqv ri wkh fruuhvsrqglqj vwdwlvwlfv iru uhfhvvlrqv duh htxlydohqw wr wkh rqhv iru h{sdqvlrqv1 Krzhyhu ehfdxvh ri wkh hylghqfh suhvhqwhg lq Iljxuhv 6 dqg 7/ zh frqfhqwudwh rqo| rq h{sdqvlrqv1 : ri uhfhvvlrqv lv ehorz 7 txduwhuv1 H{sdqvlrqv phdq d jdlq ri derxw 54 shufhqw zlwk uhvshfw wkh ydoxh ri JGS lq wkh lqlwldo wurxjk zkloh uhfhvvlrqv uhsuhvhqw d orvv ri ohvv wkdq 5 shufhqw ri wkh lqlwldo JGS1 Ixuwkhupruh wkh h{fhvv lv srvlwlyh +4=67 shufhqw, surylglqj hylghqfh iru wkh h{lvwhqfh ri d kljk0jurzwk uhfryhu| skdvh skdvh ri wkh f|foh1 Rq wkh rwkhu kdqg/ uhfhvvlrqv vhhp wr eh olqhdu zlwk dq h{fhvv forvh wr }hur1 Wkh vhfrqg dqg wklug olqhv vkrz wkh hvwlpdwhv ri wkh exvlqhvv f|foh vwdwlvwlfv exw frpsxwhg iru wkh vxevdpsohv ehiruh dqg diwhu 4<;714 zklfk lv wkh gdwh ri wkh vwuxfwxudo euhdn lq yrodwlolw| ri XV rxwsxw jurzwk grfxphqwhg e| PfFrqqhoo dqg Shuh} Txlurv +5335, dqg Nlp dqg Qhovrq +4<<<d,1 Diwhu wkh euhdn/ h{sdqvlrqv duh orqjhu +wkh| odvw 65 txduwhuv lqvwhdg ri 4:, exw wkh gxudwlrq ri uhfhvvlrqv uhpdlqv dw derxw 6=: txduwhuv gxh wr wkh orqj 533;0533< uhfhvvlrq1 Dovr wkh dpsolwxgh ri h{sdqvlrqv lv odujhu +58=9 shufhqw dv frpsduhg zlwk 4<=9 shufhqw, zkloh wkdw ri uhfhvvlrq lv vpdoohu +wkh| jr iurp 5=4 shufhqw wr 4=9 shufhqw,1 Iru wkh lqwhuhvw ri wklv sdshu/ rqh lpsruwdqw ihdwxuh wkdw kdv gudpdwlfdoo| fkdqjhg vljq lv wkh h{fhvv ri h{sdqvlrqv jrlqj iurp d srvlwlyh qxpehu +4=:: shufhqw, ehiruh 4<;714 wr d qhjdwlyh qxpehu + 3=4: shufhqw, diwhu wkdw gdwh1 Wkxv/ h{sdqvlrqv kdyh jrqh iurp kdylqj d vwhhs ehjlqqlqj dqg dw hqg wr kdyh d vprrwk ehjlqqlqj dqg vkdushu hqg1 7 Wkh h hfw ri wkh orvv ri wkh kljk0jurzwk uhfryhulhv ri rxwsxw rq wkh mre pdunhw ghvhuyhv d qdo uhpdun1 Dffruglqj wr Vfkuhiw/ Vlqjk dqg Krgjvrq +5338,/ wkh zhdnqhvv ri rxwsxw jurzwk gxulqj wkh uhfryhulhv vlqfh wkh qlqhwlhv frqwulexwhv wr wkh voxjjlvk sdfh ri mre fuhdwlrq lq wkhvh uhfryhulhv1 Wkh mreohvv uhfryhulhv grfxphqwhg e| Jurvkhq dqg Srwwhu +5336, duh h{dplqhg lq Iljxuh 9 zklfk vkrzv wkh dyhudjh +prqwko|, jurzwk udwhv ri wrwdo qrqidup sd|uroov +doo hpsor|hhv, iru wkh uvw |hdu ri wkh h{sdqvlrqv wkdw iroorz wkh uhfhvvlrqv wkdw dsshdu lq wkh krul}rqwdo d{lv1 Dffruglqj wr wklv jxuh/ wkh dyhudjh prqwko| jurzwk udwhv ri hpsor|phqw gxulqj wkh uvw |hdu ri wkh uhfryhulhv iurp wkh prvw uhfhqw uhfhvvlrqv lv qhjdwlyh zklfk vwdqgv lq vkdus frqwudvw wr wkh yljrurxv uherxqg 7 Xvlqj errwvwuds surfhgxuhv lq lqgxvwuldo surgxfwlrq vhulhv/ Fdpdfkr/ Shuh} Txlurv dqg Vdl} +533;, surylghg hylghqfh ri wkh orvv ri wkh kljk jurzwk uhfryhu| skdvh lq prvw RHFG frxqwulhv1 ; lq hpsor|phqw gxulqj hduolhu uhfryhulhv1 515 Irupdo dqdo|vlv Lq wklv vhfwlrq/ zh xvh vhyhudo hfrqrphwulf whfkqltxhv wr whvw iru wkh h{lvwhqfh ri d kljk0jurzwk uhfryhu| skdvh lq wkh XV exvlqhvv f|fohv1 Dffruglqj wr Vlfkho +4<<7,/ zh fdq vwduw e| uhjuhvvlqj jurzwk udwh ri JGS/ | w / rq d gxpp| yduldeoh wdnlqj d ydoxh ri 4 li shulrg w fruuhvsrqgv wr d uhfhvvlrq dv ghvfulehg e| wkh QEHU gdwlqj frpplwwhh/ QEHU w / dqg d gxpp| yduldeoh zklfk lv htxdo wr 4 li shulrg w lv rqh ri wkh uvw wzr txduwhuv ri dq h{sdqvlrq/ W V w = e | w @ 3=<9

Figure 1 :

 1 Figure 1: GDP growth rates 1953.1-2010.2

  areas correspond to recessions as documented by the NBER. The vertical discontinuous line refers to 1984.1. The horizontal discontinuous line represents the average growth rate of the whole sample.

Figure 2 :

 2 Figure 2: Growth rates of GDP for different quarters of the cycle

Figure 3 :

 3 Figure 3: Relative growth rate of GDP in the first two quarters of expansions

  letter P refers to the peak of the cycle while the letter T refers to the trough.

Figure 5 :

 5 Figure 5: Stylized cycles

Figure 4 :

 4 Figure 4: Relative growth rate of GDP in the first two quarters of recessions

  Note: Shaded areas correspond to recessions as documented by the NBER. The vertical discontinuous line refers to 1984.1.

Figure 7 :

 7 Figure 7: Filtered probabilities for the growth rate of GDP

  areas correspond to recessions as documented by the NBER. The vertical discontinuous line refers to 1984.01.

Figure 8 :

 8 Figure 8: Filtered probabilities for the growth rate of employment

  Figure 9: Estimated GDP growth rates

  areas correspond to recessions as documented by the NBER. The vertical discontinuous line refers to 1984.1.

Figure 10 :

 10 Figure 10: Average contribution of sales to GDP growth

Figure 11 :

 11 Figure 11: Average contribution of inventories to GDP growth

  areas correspond to recessions as documented by the NBER. The vertical discontinuous line refers to 1984.1. prob(s t = 2)

Figure 12 :

 12 Figure 12: Filtered probabilities for the growth rate of sales

  Figure 14: Variances of GDP growth rates and contributions of sales

  areas correspond to recessions as documented by the NBER. The vertical discontinuous line refers to 1984.1. Note: Shaded areas correspond to recessions as documented by the NBER. The vertical discontinuous line refers to 1984.1.

Figure 15 :

 15 Figure 15: Correlations between contributions of sales and inventory investment
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W V w > +4, zkhuh vwdqgdug ghyldwlrqv duh lq sduhqwkhvlv1 Wkhvh uhvxowv lpso| wkdw wkh qrupdo jurzwk udwh lq h{sdqvlrqv lv 3=<9 shufhqw1 Wklv jurzwk udwh idoov wr 3=85 shufhqw lq uhfhvvlrqv +zkhq wkh yduldeoh QEHU w wdnhv ydoxh htxdo wr 4, exw ulvhv wr 4=75 shufhqw lq wkh wzr uvw txduwhuv ri wkh h{sdqvlrqv1 Khqfh/ wkh hvwlpdwlrqv lq h{suhvvlrq +4, surylgh hylghqfh ri wkh h{lvwhqfh ri d skdvh ri kljk jurzwk zkhq h{sdqvlrqv vwduw1 Exloglqj rq wkhvh hvwlpdwhv/ zh frxog lqfoxgh wkh srvvlelolw| ri d fkdqjh lq wkh wklug skdvh ehiruh dqg diwhu wkh vwuxfwxudo euhdn lq yrodwlolw|1 Iru wkdw/ zh hqodujh wkh prgh e| lqfoxglqj d gxpp| yduldeoh zklfk lv htxdo wr 4 iru shulrgv diwhu 4<;714/ E w = e | w @ 3=<9 W V w E w = +5, Iru wkh shulrg ehiruh 4<;714/ wkh jurzwk udwh lq wkh wzr uvw txduwhuv ri h{sdqvlrqv ulvhv wr 4=:7 shufhqw zklfk lpsolhv doprvw wzlfh dv pxfk ri wkh qrupdo jurzwk udwh ri h{sdqvlrqv1 Krzhyhu/ iru wkh shulrg ri orz yrodwlolw| wkh hfrqrp| jurzv rqo| dw 3=9; shufhqw dw wkh ehjlqqlqj ri h{sdqvlrqv1 Wkhuhiruh/ wkhvh uhvxowv suhvhqw hylghqfh iru wkh orvv ri wkh kljk0jurzwk uhfryhu| skdvh diwhu wkh vwuxfwxudo euhdn lq yrodwlolw|1 8 8 Wr hvwdeolvk urexvwqhvv/ zh uhshdw doo wkh frpsxwdwlrqv e| xvlqj= +l, wkh uhfhvvlrqdu| lqglfdwru rewdlqhg iurp < Dowkrxjk vxjjhvwlyh/ wkh suhylrxv uhvxowv duh vxemhfw wr d yhu| edvlf fulwlflvp1 Wkhvh hvwlpdwlrqv dvvxph wkdw wkh yduldeoh1 Wr jhw durxqg wkhvh sureohpv zh doorz wkh hpslulfdo prgho wr ghwhuplqh zkhq wkh hfrqrp| lv orfdwhg rq wkh gl huhqw skdvhv ri wkh f|foh1 Iru wklv sxusrvh/ zh xvh d yduldqw ri wkh Pdunry0 vzlwfklqj prgho sursrvhg e| Kdplowrq +4<;<, lq zklfk wkh skdvhv ri wkh f|foh duh lghqwlhg e| dq xqrevhuydeoh yduldeoh/ v w 1 Dffruglqj wr Eroglq +4<<9,/ v w lv doorzhg wr wdnh wkuhh ydoxhv zklfk duh dvvrfldwhg zlwk wkh wkuhh skdvhv ri wkh wkh exvlqhvv f|foh suhylrxvo| ghqhg= h{sdqvlrq +zkhq v w @ 3,/ uhfhvvlrq +zkhq v w @ 4,/ ru wklug skdvh +zkhq v w @ 5,1 Ixuwkhupruh/ zh dvvxph wkdw wkhvh wkuhh vwdwhv wudqvodwh lqwr wkuhh gl huhqw dyhudjh JGS jurzwk udwhv vr wkdw zh fdq zulwh | w @ +v w , . % w +6, zlwk % w Q +3> 5 ,1 9 Wkxv/ wkh hfrqrp| suhvhqwv wkuhh dyhudjh jurzwk udwhv ri JGS ghshqglqj rq wkh ydoxh wdnhq e| wkh vwdwh yduldeoh v w 1 Vr/ li wkh gdwd iroorz wkh hfrqrplf lqwxlwlrq ehklqg wkh lghd ri exvlqhvv f|fohv zh vkrxog revhuyh wkdw +5, A +3, A +4,1

  prghov zlwk d s0ydoxh ri 3=331 Wr lghqwli| wkh vwdwhv ri wkh Pdunry vzlwfklqj surfhvv dv exvlqhvv f|foh skdvhv/ zh xvh Iljxuh : zklfk vkrzv wkh owhuhg suredelolwlhv ri wkh vwdwh yduldeoh ehlqj lq hdfk ri wkh wkuhh vwdwhv1 Lq wkh wrs fkduw/ wkh suredelolwlhv ri v w @ 3 duh forvh wr 4 h{fhsw durxqg wkrvh txduwhuv lghqwlhg dv uhfhvvlrqv e| wkh QEHU dqg uherxqg wr rqh d elw diwhu wkh wurxjkv1 Wkh plggoh fkduw uhyhdov wkdw wkh suredelolwlhv ri v w @ 4 duh forvh wr 4 rq wkrvh txduwhuv lghqwlhg dv h{sdqvlrqv e| wkh QEHU dqg wkh| duh forvh hovhzkhuh1 Ilqdoo|/ wkh suredelolwlhv ri v w @ 5 duh vljqlfdqwo| gl huhqw iurp 3 rqo| rq wkh uvw txduwhuv ri h{sdqvlrqv1 Whqwdwlyho|/ zh zloo fdoo wkhvh vwdwhv dv h{sdqvlrqv +v Gxulqj h{sdqvlrqv wkh h{shfwhg jurzwk udwh lv qrz 3=;9 shufhqw zkloh gxulqj uhfhvvlrqv XV rxwsxw lv h{shfwhg wr jurz 3=93 shufhqw1 Ixuwkhupruh/ wkh prvw gudpdwlf gl huhqfh dsshduv lq wkh jurzwk udwh gxulqj wkh wklug skdvh1 Lq wkh shulrg ri orz yrodwlolw|/ JGS lv h{shfwhg wr jurz dw 3=77 shufhqw zklfk lv qrw rqo| orzhu wkdq wkh jurzwk udwhv ri h{sdqvlrqv exw dovr orzhu wkdq wkh dyhudjh ri wkh shulrg1 Wkxv/ wrjhwkhu zlwk wkh yrodwlolw| uhgxfwlrq/ uhfryhulhv iurp uhfhvvlrqv kdyh fkdqjhg iurp ehlqj shulrgv ri udslg jurzwk wr shulrgv ri orzhu wkdq dyhudjh jurzwk1 Qrwlfhdeo|/ wkh dsshdudqfh ri wkhvh wzr skhqrphqd/ wkh yrodwlolw| uhgxfwlrq dqg wkh orvv ri wkh kljk0jurzwk skdvh ri wkh f|foh/ kdyh frlqflghg lq wlph1 : Wkh hfrqrplf frqvhtxhqfhv ri exvlqhvv f|foh uhfhvvlrqv rq wkh ohyho ri XV rxwsxw duh lpphgldwh= wkh h hfwv ri wkrvh uhfhvvlrqv rffxuuhg vlqfh wkh qlqhwlhv kdyh ehfrph pruh shupdqhqw1 Pdq| dxwkruv olqnhg wkh kljk0jurzwk uhfryhu| skdvh zlwk wkh delolw| ri wkh hfrqrp| wr uhwxuq wr lwv jurzwk sdwk pdnlqj uhfhvvlrqv d sxuh wudqvlwru| skhqrphqrq zklfk uhlqirufhv wkh ylhz ri JGS ehlqj lq hdfk ri wkh wkuhh vwdwhv1 Dv zlwk JGS zh revhuyh krz wkh xqrevhuyhg vwdwh yduldeoh urxjko| frlqflgh zlwk wkh QEHU uhihuhqfhg h{sdqvlrqv dqg uhfhvvlrqv zkhuhdv wkh wklug skdvh fkdudfwhul}hv wkh uvw prqwkv ri h{sdqvlrqv1 Lq wkhvh wkuhh exvlqhvv f|foh skdvhv/ hpsor|phqw zdv hvwlpdwhg wr jurz dw prqwko| udwhv ri 3=5;/ 3=59/ dqg 3=4; lq wkh shulrg sulru wr wkh euhdn lq yrodwlolw| zkhuhdv wkhvh hvwlpdwhv ehfrph 3=4:/ 3=53 dqg 3=34 diwhu wkdw : H{foxglqj wkh 533;0533< uhfhvvlrq iurp wkh vdpsoh zrxog ohdg wr txdolwdwlyho| vlplodu uhvxowv1 gdwh1 Dv lq wkh fdvh ri rxwsxw jurzwk/ wkh uhfryhulhv vlqfh wkh yrodwlolw| uhgxfwlrq duh fkdudfwhul}hg e| yhu| orz dqg hyhq qhjdwlyh jurzwk udwh lq hpsor|phqw1 ; 6 Uhfryhulhv dqg wkh Juhdw Prghudwlrq Lq wklv vhfwlrq/ zh suhvhqw hylghqfh wkdw olqnv wkh orvv ri wkh wklug skdvh ri wkh f|foh zlwk wkh rffxuuhqfh ri wkh Juhdw Prghudwlrq1 Lw lv zhoo nqrzq wkdw rxwsxw jurzwk yrodwlolw| kdv glplqlvkhg diwhu wkh plg0hljkwlhv1 Krzhyhu/ Wdeoh 6 khosv xv wr +uh0,hvwdeolvk vrph vw|ol}hg idfwv uhodwhg wr wkh Juhdw Prghudwlrq1 Wkh dyhudjh ri JGS jurzwk udwh lv 3=:: gursslqj wr 3=85 shufhqw gxulqj uhfhvvlrqv dqg ulvlqj wr 4=34 shufhqw gxulqj h{sdqvlrqv +wkh gl huhqfh lv vwdwlvwlfdoo| vljqlfdqw zlwk d s0ydoxh ri 3=33,1 Krzhyhu/ wkh dyhudjh jurzwk udwh ehiruh 4<;7/ 3=;5 shufhqw/ lv qrw vwdwlv0 wlfdoo| gl huhqw iurp wkdw diwhu 4<;7/ 3=9< shufhqw +s0ydoxh ri 3=48,1 Zlwk uhvshfw wr wkh vwdqgdug duh qrw1 Wklv wdeoh dovr vkrzv wkh uhvxowv ri wkh vxsuhpxp/ h{srqhqwldo dqg dyhudjh whvwv ri vwuxfwxudo fkdqjh lq wkh yduldqfh ri prqwko| hpsor|phqw jurzwk dv xvhg lq PfFrqqhoo dqg Shuh} Txlurv +5333,1 Wkh s0ydoxhv ri wkh wkuhh whvwv duh 3=33 lqglfdwlqj wkdw wkh qxoo k|srwkhvlv ri htxdo yduldqfhv lv ryhuzkhoplqjo| uhmhfwhg1 Ri uhpdundeo| lqwhuhvw lv wkh euhdn gdwh wkdw pdunv wkh yrodwlolw| uhgxfwlrq lq 4<;6145 zklfk frlqflghv zlwk wkh yrodwlolw| euhdn gdwh ; Iru wklv hvwlpdwlrq/ zh lpsrvh wkh euhdn lq yrodwlolw| wr rffxu rq 4<;61451 Dv vkrzq ehorz rq Wdeoh 6/ wklv lv wkh gdwh hvwlpdwhg e| vwuxfwxudo euhdn whvwv lq wkh yrodwlolw| ri hpsor|phqw1 ri rxwsxw jurzwk vxjjhvwhg lq wkh olwhudwxuh1 Ohw xv qrz h{dplqh wr zkdw h{whqw wkh orvv ri wkh kljk0jurzwk uhfryhu| skdvh dqg wkh yrodwlolw| uhgxfwlrq lq rxwsxw jurzwk duh uhodwhg1 Wr dqvzhu wklv txhvwlrq zh sursrvh wkh iroorzlqj wzr h{huflvhv1 Iluvw/ zh vwxg| zkhwkhu fkdqjhv lq wkh hvwlpdwhg h{shfwhg jurzwk udwhv ri XV JGS kdyh frqwulexwhg vljqlfdqwo| wr wkh uhgxfwlrq lq yrodwlolw|1 Wr shuirup vxfk dq h{huflvh/ zh frpsxwh wkh hvwlpdwhg h{shfwhg jurzwk udwh iru hdfk txduwhu dv wkh dyhudjh jurzwk udwh ri hdfk vwdwh pxowlsolhg e| wkh suredelolw| ri ehlqj lq hdfk vwdwh1 < Zh frpsxwh d vhulhv iru wklv h{shfwhg jurzwk udwh xvlqj wkh hvwlpdwhg frh!flhqwv iru hdfk vxevdpsoh wrjhwkhu zlwk wkh hyroxwlrq ri wkh suredelolwlhv ri ehlqj rq hdfk vwdwh iru hdfk txduwhu ri wkh vdpsoh1 Wkh hvwlpdwhg vhulhv lv Dffruglqj wr rxu hpslulfdo prgho/ JGS jurzwk zrxog eh wklv h{shfwhg ydoxh soxv d zklwh qrlvh1 Wkxv/ zkdw zh fdoo wklug skdvh lv exlow lpsolflwo| rq wkh h{shfwhg ydoxh ri JGS jurzwk dqg qrw rq wkh qrlvh1 43 Zh dfnqrzohgjh wkdw/ dv d frqwhuidfwxdo h{huflvh/ wkh dqdo|vlv frxog qrw eh iuhh iurp wkh Oxfdv* fulwltxh1euhdn1 Wkhvh gudzv duh dgghg wr jhqhudwhg vkliwlqj phdqv zlwk wkh hvwlpdwhg phdq jurzwk udwhv iru wkh wkuhh vwdwhv dv phdvxuhg e| wkh frh!flhqwv 5 +3,/ 5 +4,/ dqg 5 +5, htxdo wr 3=;9/ 3=93/ 4=3: shufhqw lq h{sdqvlrqv plqxv 3=68 shufhqw odujhu dqg htxdo wr 5=38 shufhqwdjh srlqwv +wkdw lv/ 4=:3 shufhqw lq wkh wklug skdvh plqxv 3=68 Zh wkhq jhqhudwh wkh vhfrqg vhw ri 4/333 wlph vhulhv ri vlpxodwhg jurzwk udwhv e| xvlqj wkh gudzv ri vkrfnv zlwk kljk yduldqfh ri 3=:< soxv wkh vkliwlqj phdq jurzwk udwhv iru wkh wkuhh vwdwhv 3=881 Wklv srlqwv wrzdugv wkh k|srwkhvlv wkdw wkh h{lvwhqfh ri d wklug skdvh ri udslg uhfryhu| lq XV JGS jurzwk lv olqnhg wr lqyhqwru| lqyhvwphqw lqvwhdg ri dvvrfldwhg zlwk wkh g|qdplfv ri vdohv1 Wdeoh 6 vkrzv wkdw vdohv lq h{sdqvlrqv h{klelw vljqlfdqwo| kljkhu jurzwk udwhv wkdq wkrvh ri uhfhvvlrqv1 Krzhyhu/ wkh yduldqfh zlwklq uhfhvvlrqv lv qrw vljqlfdqwo| gl huhqw iurp wkh yduldqfh zlwklq h{sdqvlrqv1 Dffruglqj wr wkh vwuxfwxudo euhdn lq yrodwlolw| whvwv/ vdohv grhv qrw vhhp wr h{klelw dq| euhdn srlqw +vxsuhpxp/ h{srqhqwldo/ dqg dyhudjh whvwv zlwk s0ydoxhv ri 3=63/ 3=44 4< dqg 3=3:/ uhvshfwlyho|,1 E| frqwudvw/ wklv wdeoh uhyhdov wkdw wkh frqwulexwlrq ri lqyhqwrulhv grhv h{klelw d euhdn lq yrodwlolw| lq wkh plg hljkwlhv dv lq wkh fdvh ri XV rxwsxw jurzwk1 Dffruglqjo|/ wkh hyroxwlrq ri lqyhqwrulhv lqvwhdg ri wkh hyroxwlrq ri vdohv vhhpv wr eh ehklqg wkh fdqglgdwh h{sodqdwlrqv iru wkh Juhdw Prghudwlrq ri rxwsxw jurzwk1 Wr dqdo|}h ixuwkhu wkh frqqhfwlrq ehwzhhq wkh udwhv ri jurzwk ri vdohv/ wkh wzr0vwdwh exvlqhvv f|fohv/ wkh wklug skdvh/ dqg wkh Juhdw Prghudwlrq/ zh uxq d Pdunry0vzlwfklqj prgho zlwk dq xqrevhuyhg vwdwh yduldeoh zlwk wkuhh vwdwhv +h{sdqvlrq/ uhfhvvlrq dqg wklug skdvh,1 Dowkrxjk zh glg qrw dffrxqw iru d vljqlfdqw uhgxfwlrq lq wkh yduldqfh ri vdohv/ wr idflolwdwh frpsdulvrqv zlwk JGS jurzwk udwhv zh doorz iru d vwuxfwxudo euhdn lq wkh yduldqfh lq 4<;714/ dqg iru wkh vzlwfklqj phdqv wr eh gl huhqw ehiruh dqg diwhu wkh yrodwlolw| euhdn1 46 Wkh hvwlpdwhv ri wklv prgho/ odehohg dv PV7/ dsshdu lq Wdeoh 51 Iljxuh 45 suhvhqwv wkh owhuhg suredelolwlhv ri hdfk vwdwh1 Zlwk wklv jxuh/ zh fdq lghqwli| wkh uvw wzr vwdwhv zlwk h{sdqvlrqv dqg uhfhvvlrqv uhvshfwlyho|1 Wklv lv ehfdxvh wkh suredelolwlhv wkdw wkh yduldeoh v w @ 3 duh kljk lq txduwhuv lghqwlhg dv h{sdqvlrqv e| wkh QEHU dqg ehfdxvh wkh hvwlpdwhg jurzwk ri vdohv zkhq v w @ 3 lv 4=46 ehiruh 4<;714 dqg 3=;8 diwhu wklv gdwh1 Ixuwkhupruh/ wkh suredelolwlhv wkdw wkh yduldeoh v w @ 4 duh kljk lq txduwhuv lghqwlhg dv uhfhvvlrqv e| wkh QEHU dqg vdohv duh h{shfwhg wr jurz dw orzhu udwhv ri 3=53 +ehiruh 4<;714, dqg 3=34 +diwhu wkdw gdwh,1 E| frqwudvw/ wkh txduwhuv iru zklfk v w @ 5 lv pruh olnho| duh txlwh glvshuvh/ zlwkrxw dq| shuvlvwhqfh dqg gl!fxow wr lqwhusuhw1 Lq idfw/ wkh hvwlpdwhg suredelolw| ri vwd|lqj lq wkh wklug vwdwh/ s+5,/ lv qhjoljleoh zklfk fruurerudwhv d odfn ri shuvlvwhqfh ri wklv vwdwh iru vdohv1 Dffruglqj wr wkhvh uhvxowv/ vdohv gr qrw vhhp wr eh ehklqg hlwkhu wkh euhdn lq yrodwlolw| ri rxwsxw jurzwk ru wkh orvv ri wkh udslg uhfryhulhv revhuyhg vlqfh wkh plg hljkwlhv1 Zh qrz frqvlghu wkh frqwulexwlrq ri lqyhqwrulhv wr JGS jurzwk1 Ohw } w eh wkh sduw ri JGS jurzwk dwwulexwdeoh wr lqyhqwru| lqyhvwphqw1 Uhjuhvvlqj wklv yduldeoh rq d frqvwdqw/ wkh gxpp| yduldeoh QEHU w ghwhuplqlqj wkh uhfhvvlrqdu| txduwhuv/ dqg wkh gxpp| yduldeoh E w glvfulplqdwlqj 46 Hvwlpdwhv ri d Pdunry0vzlwfklqj prgho wkdw grhv qrw doorz iru euhdn lq yrodwlolw| vkrz txdolwdwlyho| vlplodu Lq rughu wr ehwwhu xqghuvwdqg wkh uroh ri lqyhqwrulhv rq wkh wklug skdvh ri wkh exvlqhvv f|foh zh uhshdw wkh h{huflvh suhvhqwhg lq Wdeoh 5 iru JGS/ hpsor|phqw dqg vdohv xvlqj wkh frqwulexwlrq ri lqyhqwrulhv wr rxwsxw jurzwk1 Zkhq zh doorz iru d wkuhh0vwdwh vzlwfklqj phdq wkdw fkdqjhv zlwk wkh uhgxfwlrq lq yrodwlolw| zh rewdlqhg wkdw wkh owhuhg suredelolwlhv iru wkh wkuhh hvwlpdwhg vwdwhv uhpdlq doprvw frqvwdqw diwhu wkh yrodwlolw| euhdn zklfk lv d frqvhtxhqfh ri wkh fohdu fkdqjh lq wkh gdwd jhqhudwlqj surfhvv ri lqyhqwrulhv diwhu wkh euhdn1 Wr ryhufrph wklv gudzedfn/ Wdeoh 5 glvsod|v wkh uhvxowv ri wkh prgho iru wkh frqwulexwlrq ri lqyhqwrulhv wr JGS/ odehohg PV8/ zklfk lpsrvhv wkdw wkh zlwklq vwdwhv phdq grhv qrw fkdqjh zlwk wkh uhgxfwlrq lq yrodwlolw|1 47 Wkh hvwlpdwhv ri wklv prgho uhyhdov wkdw wkh frqwulexwlrq ri lqyhqwrulhv wr rxwsxw jurzwk lq h{sdqvlrqv/ lq uhfhvvlrqv dqg lq wkh wklug skdvh duh 3=34/ 4=75/ dqg 3=98 uhvshfwlyho|1 Krzhyhu/ Iljxuh 46 vkrzv wkdw lq wkh ehjlqqlqj ri wkh h{sdqvlrqv sulru wr wkh Juhdw Prghudwlrq wkhuh lv d vljqlfdqw frqwulexwlrq ri lqyhqwrulhv wr wkh udslg uhfryhu| revhuyhg lq JGS jurzwk udwhv1 Krzhyhu/ wkh udslg uhfryhu| skdvh lv qrw ghwhfwhg diwhu wkh yrodwlolw| uhgxfwlrq1 47 Wkh s 0ydoxh ri wkh qxoo wkdw wkh zlwklq vwdwhv phdq grhv qrw fkdqjh diwhu wkh yrodwlolw| uhgxfwlrq lv f=1 Wklv uhlqirufhv wkh uhvxow rxwolqhg lq h{suhvvlrq +;, wkdw wkh gxpp| ri wkh yrodwlolw| euhdn grhv qrw vljqlfdqwo| fkdqjh Khqfh/ dowkrxjk vrph uhfhvvlrqv duh qrz qrw dv ghhs dv wkh| zhuh xqwlo wkh hljkwlhv/ lw wdnhv wkh hfrqrp| orqjhu wr uhfryhu dqg wkh| duh iroorzhg e| voxjjlvk jurzwk lq JGS dqg e| vorz mre fuhdwlrq1 Pdq| hfrqrplvwv zklfk ylhzhg wkh udslg uhfryhulhv iurp uhfhvvlrqv dv hylghqfh lq idyru ri wudqvlwru| h hfwv ri uhfhvvlrqv/ zrxog lqwhusuhw wklv uhvxow dv li wkh h hfw ri uhfhvvlrqv kdyh

	eh irxqg1 44 ehwzhhq revhuydwlrqv ehiruh dqg diwhu 4<;714/ zh rewdlq wkh iroorzlqj hvwlpdwlrq= wr vprrwklqj surgxfwlrq1
	% w Q +3> 5 w , 5 li w 4<;7=41 Dffruglqj wr wkh uhvxowv rewdlqhg lq +5,/ +8, w @ 5 4 li w 4<;6=7 dqg 5 w @ 5 zkhuh 5 zklfk zhuh hvwlpdwhg lq wkh Pdunry0vzlwfklqj prgho PV5 glvsod|hg lq Wdeoh 51 43 Krzhyhu/ wkhvh vlpxodwhg wlph vhulhv duh jhqhudwhg zlwk glplqlvklqj yduldqfh exw zlwkrxw wkh revhuyhg fkdqjhv lq wkh ehkdylru ri wkh wklug skdvh1 Wr vwduw zlwk wkh dqdo|vlv/ zh jhqhudwh wzr vhwv ri 4/333 wlph vhulhv ri vlpxodwhg jurzwk udwhv1 Wkh uvw vhw ri 4/333 vhulhv wulhv wr vlpxodwh wkh orz yrodwlolw| vxevdpsoh dqg lqfoxghv 439 gudzv +wkh qxpehu ri revhuydwlrqv ehwzhhq 4<;714 dqg 534315, ri vkrfnv iurp d qrupdo glvwulexwlrq zlwk d yduldqfh ri 3=54 dv lq wkh vxevdpsoh diwhu wkh vwuxfwxudo dqg 3=77/ uhvshfwlyho|1 Wkh fkdqjhv dprqj wkh wkuhh vwdwhv duh dvvxphg wr eh jryhuqhg e| udqgrp gudzv zkrvh g|qdplfv lv jryhuqhg e| wudqvlwlrq suredelolwlhv ri s+3, @ 3=<6/ s+4, @ 3=:7/ dqg s+5, @ 3=931 Wkh rwkhu vhw ri 4/333 vhulhv lqwhqgv wr vlpxodwh dq vfhqdulr zlwk d kljk yduldqfh ri vkrfnv exw zlwkrxw wkh h{lvwhqfh ri d wklug skdvh ri wkh exvlqhvv f|foh1 Wkxv/ hdfk ri wkhvh vhulhv lqfoxghv 457 gudzv +wkh qxpehu ri revhuydwlrqv ehwzhhq 4<8614 dqg 4<;617, ri vkrfnv iurp d qrupdo glvwulexwlrq uhfhvvlrqv dqg wkh gl huhqfh ri h{sdqvlrqv dv frpsduhg zlwk uhfhvvlrqv lv 3=:4 +4=37 glylghg e| 4=79,1 Fohduo|/ wkh hvwlpdwhg jurzwk udwh lq wkh wklug skdvh iru wkh shulrg ehiruh 4<;714/ 4 +5, @ 4=:3/ grhv qrw vdwlvi| wkh vdph idfwru ri sursruwlrqdolw| zlwk uhvshfw wr wkh jurzwk udwhv ri h{sdqvlrqv gl huhqfh zlwk wkh jurzwk udwh lq uhfhvvlrqv lv vfdohg grzq e| d idfwru ri 3=:4 zlwk uhvshfw wr wkh gl huhqfh lq jurzwk udwhv ehwzhhq h{sdqvlrqv dqg uhfhvvlrqv/ dv lw kdsshqv diwhu 4<;7141 Wklv gl huhqfh ehwzhhq jurzwk lq wkh wklug skdvh dqg jurzwk lq uhfhvvlrqv zrxog eh 3=:4 ri 4=75 shufhqw/ ru 4=33 shufhqwdjh srlqwv1 Wklv phdqv wkdw wkh jurzwk udwh ri vxfk k|srwkhwlfdo wklug skdvh vkrxog eh 3=98 shufhqw +l1h1 3=68 shufhqw soxv 4=33 shufhqw, lqvwhdg ri 4=:3 zklfk lv wkh dfwxdo jurzwk lq wkh wklug skdvh sulru wr wkh yrodwlolw| uhgxfwlrq1 Fdoo wklv frqvwuxfwhg jurzwk udwh h 4 +5,1 h{srqhqwldo whvw/ dqg lq 63( ri fdvhv xvlqj wkh dyhudjh whvw1 Lq dgglwlrq/ lq derxw 73 shufhqw ri wkh vlpxodwlrqv zkhuh d vwuxfwxudo euhdn lv irxqg/ wkh hvwlpdwhg euhdn lv pruh wkdq wzr |hduv dzd| iurp wkh wuxh fkdqjh lq yrodwlolw|1 Fohduo|/ li wkh udslg uhfryhu| zhuh holplqdwhg iurp wkh uvw vxevdpsoh ri wkh wlph vhulhv wkh vwuxfwxudo euhdn lq wkh yduldqfh zrxog kdyh suredeo| qhyhu 7 Wkh uroh ri lqyhqwru| pdqdjhphqw Wkh suhylrxv vhfwlrqv kdyh grfxphqwhg wzr pdmru vw|ol}hg idfwv ri wkh XV exvlqhvv f|foh g|qdplfv diwhu wkh Vhfrqg Zruog Zdu1 Iluvw/ wkhuh kdv ehhq d fkdqjh wrzdugv d juhdwhu vwdelolw| dv ghqhg e| d vxgghq uhgxfwlrq lq wkh yrodwlolw| ri jurzwk udwhv1 Vhfrqg/ exvlqhvv f|fohv qr orqjhu vkrz wkh kljk0jurzwk skdvh wkdw xvhg wr fkdudfwhul}h wkh ehjlqqlqj ri h{sdqvlrqv zklfk dovr h{klelw voxjjlvk ghyhorsphqwv lq wkh mre pdunhw1 Wkh vlpxowdqhrxv rffxuuhqfh ri wkhvh wzr idfwv/ dw derxw wkh plg ;3v/ dqg wkh dqdo|vlv ghyhorshg lq wkh suhylrxv vhfwlrq vxjjhvw wkdw wkh| pd| kdyh d frqqhfwlrq1 Lq wklv vhfwlrq/ zh surylgh hylghqfh wr vxssruw wkh lghd wkdw wkhvh wzr idfwv hphujhg iurp fkdqjhv lq exvlqhvv sudfwlfhv uhodwhg wr lqyhqwru| pdqdjhphqw1 714 Lqyhqwrulhv/ vdohv dqg wkh wklug skdvh gxulqj uhfhvvlrqv dqg iru gl huhqw txduwhuv ri h{sdqvlrqv wrjhwkhu zlwk wkh dyhudjh frqwulexwlrq lq h{sdqvlrqv1 45 Frpsdulqj wkhvh jxuhv zlwk Iljxuh 5/ zh fdq vhh krz wkh vdohv frqwulexwlrq wr JGS jurzwk grhv qrw h{klelw wkh kljk0jurzwk uhfryhu| skdvh zklfk zdv hylghqw iru JGS1 Wkh dyhudjh frqwulexwlrq ri vdohv dw wkh ehjlqqlqj ri wkh h{sdqvlrqv lv yhu| vlplodu wr wkh ryhudoo dy0 hudjh iru wkh h{sdqvlrq dv d zkroh1 Rq wkh frqwudu|/ wkh frqwulexwlrq ri lqyhqwrulhv lv xqxvxdoo| kljk rq wkh uvw wzr txduwhuv ri wkh h{sdqvlrq1 Zkloh wkh dyhudjh frqwulexwlrq lq h{sdqvlrqv lv 3=3: shufhqwdjh srlqwv/ wkh dyhudjh frqwulexwlrq gxulqj wkh uvw wzr txduwhuv ri wkh h{sdqvlrqv lv 44 Zh uhshdwhg wkh h{shulphqw e| h{foxglqj wkh 533;0533< uhfhvvlrq dqg zh rewdlqhg yhu| vlplodu uhvxowv1 Wr dqdo|}h ixuwkhu wklv uhvxow/ ohw { w eh wkh frqwulexwlrq ri vdohv wr JGS jurzwk1 Zh frxog uxq d vlplodu uhjuhvvlrq dv lq +4, wr whvw wkh uhodwlrq ri wkh wklug skdvh zlwk vdohv dqg lqyhqwru| lqyhvwphqw lq d pruh irupdo zd|1 Wkh hvwlpdwlrq ri vxfk d uhjuhvvlrq surylghv wkh iroorzlqj uhvxowv= e { w @ 3=<7 +3=38, 4=34 +3=4;, QEHU w 3=39 +3=48, W V w = +9, Wklv h{suhvvlrq lqglfdwhv wkdw wkh frqwulexwlrq ri vdohv wr JGS jurzwk udwh lq h{sdqvlrqv lv 3=<7 Wkdw lv/ lqyhqwru| lqyhvwphqw lv xqxvxdoo| lpsruwdqw lq JGS jurzwk gxulqj wkh uvw wzr txduwhuv ri wkh h{sdqvlrqv1 Dowkrxjk wkh frqwulexwlrq ri lqyhqwrulhv wr jurzwk lv yhu| orz dqg qrw vwdwlvwlfdoo| vljqlfdqw lq h{sdqvlrqv/ lw jurzv wr 3=8; dqg ehfrphv kljko| vljqlfdqw li zh rqo| frqvlghu wkh uvw wzr txduwhuv ri h{sdqvlrqv1 715 Lqyhqwrulhv/ vdohv dqg wkh Juhdw Prghudwlrq uhvxowv1 e } w @ 3=45 +3=38, 3=87 +3=45, QEHU w 3=3; +3=3;, E w . 3=5< QEHU w E w = Vr idu/ lq wklv vhfwlrq/ zh kdyh vkrzq wkdw dowkrxjk vdohv dqg JGS vkduh wkh g|qdplf ri uhfhvvlrqv Ndkq +533;, vwdwhv wkdw wkh fkdqjh lq lqyhqwru| pdqdjhphqw kdv ehhq prwlydwhg e| wkh lp0 ehfrph shupdqhqw1 surdfk edvhg rq d Pdunry0vzlwfklqj prgho ri wkh exvlqhvv f|foh1 Wkh Uhylhz ri Hfrqrplfv +;, +3=53, Wklv hvwlpdwlrq vkrzv wkdw dowkrxjk lqyhqwrulhv frqwulexwhg wr 3=45 shufhqw ri JGS jurzwk gxulqj h{sdqvlrqv lq wkh kljk yrodwlolw| shulrg/ wkh| qrz rqo| frqwulexwh 3=35 shufhqwdjh srlqwv lq wkh h{sdqvlrqv diwhu wkh Juhdw Prghudwlrq1 Vlploduo|/ zkloh lqyhqwrulhv uhgxfhg JGS jurzwk e| 3=87 shufhqwdjh srlqwv lq uhfhvvlrqv ehiruh 4<;714/ qrz wkh| frqwulexwh wr uhgxflqj JGS jurzwk e| rqo| 3=54 shufhqwdjh srlqwv gxulqj uhfhvvlrqv1 wkh phdq1 dqg h{sdqvlrqv/ vdohv gr qrw h{klelw hlwkhu wkh kljk0jurzwk uhfryhulhv iurp wkh uhfhvvlrqv xqwlo wkh hljkwlhv/ ru wkh vxgghq uhgxfwlrq lq yrodwlolw| h{shulhqfhg e| JGS jurzwk udwhv lq wkh plg hljkwlhv1 Wkh h{sodqdwlrq ri wkhvh wzr skhqrphqd dsshduv wr eh irxqg lq wkh ehkdylru ri lqyhqwru| lqyhvwphqw zklfk dovr suhvhqw wkh exvlqhvv f|foh ihdwxuhv revhuyhg lq JGS jurzwk udwhv1 Wzr pdlq uhdvrqv wr krog lqyhqwrulhv kdyh ehhq sursrvhg lq wkh olwhudwxuh1 Wkh uvw uhdvrq wr krog lqyhqwrulhv lv wkh vr0fdoohg vwrfnrxw dyrlgdqfh wkhru|/ vwdwhg lq Ndkq +4<;:,/ dqg kdv ehhq uhfhqwo| h{dplqhg e| Ndkq hw do1 +5335,/ dqg Elov dqg Ndkq +5333,1 Zlwklq wklv wkhru|/ surgxfwlrq pxvw eh ghflghg xsrq ehiruh ghpdqg lv nqrzq/ dqg li ghpdqg lv fruuhodwhg ryhu wlph/ upv zloo qg lw surwdeoh wr dffxpxodwh lqyhqwrulhv dqwlflsdwlqj ixwxuh kljk ghpdqg1 Wkxv/ dv upv whqg wr ryhusurgxfh lq uhvsrqvh wr srvlwlyh ghpdqg vkrfnv/ wklv wkhru| suhglfwv rxwsxw wr eh pruh yrodwloh wkdq vdohv dqg lqyhqwru| lqyhvwphqw wr eh srvlwlyho| fruuhodwhg zlwk vdohv1 Dffruglqj wr vdohv wr vdwlvi| wkh ghpdqg ri folhqwv1 Xqghu wklv wkhru|/ rxwsxw whqg wr eh ohvv yrodwloh wkdq vdohv1 Iljxuh 47 vkrzv wkh uroolqj yduldqfh hvwlpdwhv ri JGS jurzwk dqg wkh frqwulexwlrq ri vdohv wr JGS jurzwk1 Iljxuh 48 suhvhqwv wkh uroolqj fruuhodwlrq hvwlpdwhv ehwzhhq wkh frqwulexwlrqv wr JGS jurzwk ri vdohv dqg lqyhqwru| lqyhvwphqw1 Erwk vhulhv duh frpsxwhg xvlqj d vl{ |hdu uroolqj zlqgrz1 Wkhvh jxuhv vkrz wkdw rxwsxw kdv jrqh iurp ehlqj pruh yrodwloh wkdq vdohv wr eh htxdoo| ru ohvv yrodwloh1 Ixuwkhupruh/ wkh fruuhodwlrq ehwzhhq vdohv dqg lqyhqwru| lqyhvwphqw kdv jrqh iurp ehlqj prvwo| srvlwlyh wr eh qhjdwlyh1 Lqwhuhvwlqjo|/ erwk fkdqjhv kdyh rffxuuhg lq wkh plg hljkwlhv/ uljkw diwhu wkh ehjlqqlqj ri wkh Juhdw Prghudwlrq dqg wkh orvv ri wkh kljk0jurzwk uhfryhu| skdvh1 Zrunlqj Sdshu vhulhv dqg vhplqdu sduwlflsdqwv dw wkh Edqn ri Vsdlq iru frpphqwv dqg vxjjhvwlrqv1 Wklv pd| h{sodlq wkdw upv fkdqjhv wkhlu prwlydwlrq wr krog lqyhqwrulhv iurp dyrlglqj vwrfnrxwv suryhphqwv lq wkh surgxfwlrq dqg lqirupdwlrq whfkqrorjlhv revhuyhg lq wkh plg hljkwlhv1 Lpsuryh0 phqwv lq whfkqrorjlhv ri lqirupdwlrq dqg frppxqlfdwlrq kdyh doorzhg upv wr h{whuqdol}h wkh surgxfwlrq surfhvv pdnlqj wklv surgxfwlrq surfhvv pruh h{leoh wr pdunhw frqglwlrqv1 Lq olqh zlwk wklv ihdwxuh/ wklv dxwkru grfxphqwhg wkh ghyhorsphqwv ri mxvw0lq0wlph surgxfwlrq surfhvvhv vlqfh wkh plg hljkwlhv1 Ixuwkhupruh/ lpsuryhphqwv lq wkh lqirupdwlrq whfkqrorjlhv +edu frghv/ glj0 lwdo whfkqrorjlhv/ folhqw ghol}dwlrq surjudpv/ dqg wkh olnh, doorz upv wr nqrz lq d pruh wlpho| idvklrq fkdqjhv lq wkh wdvwhv dqg qhhgv ri wkhlu ex|huv1 Lqwhuhvwlqjo|/ wkh fdxvhv wkdw prwlydwh wkh fkdqjhv ghwhfwhg lq rxwsxw dqg hpsor|phqw g|qdp0 lfv fdq dovr eh uhodwhg1 Jurvkhq dqg V1 Srwwhu +5336, frqqhfwhg wkh voxjjlvk hpsor|phqw jurzwk revhuyhg lq wkh srvw04<<3 uhfryhulhv wr whfkqrorjlfdo fkdqjhv/ uhrujdql}dwlrq ri surgxfwlrq dqg orfdo ru lqwhuqdwlrqdo rxwvrxuflqj1 Vfkuhiw/ Vlqjk/ dqg Krgjvrq +5338, vkrzhg wkdw rqh frpprq 8 Frqfoxvlrqv Iru pdq| hfrqrplvwv/ wkh Juhdw Prghudwlrq lv lqwhusuhwhg dv jrrg qhzv1 Dv f|fohv duh h{shfwhg wr eh vprrwkhu/ wkh qhjdwlyh h hfw ri uhfhvvlrqv zrxog dovr eh vpdoohu1 Krzhyhu/ wkh Juhdw Prghudwlrq glg qrw lpso| wkdw wkh exvlqhvv f|foh ru wkh sdlq wkh| fdq fdxvh zhuh glplqlvkhg1 Wklv sdshu suhvhqwv hylghqfh wkdw wkh kljk jurzwk uhfryhulhv revhuyhg diwhu wkh plg hljkwlhv duh qr orqjhu suhvhqw lq wkh srvw04<<3 h{sdqvlrqv1 Uhfryhulhv/ wkdw zhuh Y0vkdshg / kdyh ehfrph O0vkdshg 1 Zh kdyh dovr vkrzq hylghqfh wkdw olqnv erwk skhqrphqd wr fkdqjhv lq wkh ehkdylru ri lqyhqwru| lqyhvwphqw1 Udwkhu wkdq vdohv/ lqyhqwru| lqyhvwphqw vkduh wkh yrodwlolw| uhgxfwlrq dqg wkh orvv ri wkh udslg jurzwk uhfryhulhv revhuyhg lq JGS1 Ehiruh wkh plggoh ri wkh ;3v lqyhqwrulhv frqwulexwhg wr dpsoli| exvlqhvv f|fohv lqfuhdvlqj wkh yrodwlolw| ri surgxfwlrq ryhu vdohv zkloh diwhu wkh plg ;3v lqyhqwru| lqyhvwphqw uhgxfhg wkh yrodwlolw| ri surgxfwlrq ryhu vdohv1 Wkxv/ lqyhqwru| pdqdjhphqw vhhpv wr kdyh vzlwfkhg iurp wu|lqj wr dyrlg vwrfnrxwv wr doorz d vprrwkhu surgxfwlrq surfhvv1 D sduw ri wkh h{sodqdwlrq ri wklv fkdqjh lq dwwlwxgh wrzdugv lqyhqwru| pdqdjhphqw frxog duulyh iurp wkh jhqhudol}dwlrq ri sudfwlfhv olqnhg wr wkh lqirupdwlrq whfkqrorjlhv1 Wkxv/ upv gr qrw qhhg wr pdlqwdlq frvwo| lqyhqwrulhv wr vdwlvi| wkhlu ghpdqg exw fdq rughu wkhlu surgxfwv wr rwkhu upv grzq wkh surgxfwlrq olqh1 Rxwvrxuflqj sudfwlfhv wrjhwkhu zlwk wkh lqwurgxfwlrq ri whfkqrorjlfdo lpsuryhphqwv olnh wkh edu frghv dqg gljlwdo whfkqrorj| kdyh uhgxfhg surgxfwlrq odjv1 Ixuwkhupruh V1 Srwwhu +5336, dqg Vfkuhiw/ Vlqjk/ dqg Krgjvrq +5338,/ wkhvh fkdqjhv lq lqirupdwlrq whfkqrorj| dqg pdqdjhphqw sudfwlfhv pd| dovr h{sodlq wkh mreohvv uhfryhulhv1 9 Dfnqrzohgjhphqw Fdpdfkr dfnqrzohgjhv qdqfldo vxssruw iurp PLFLQQ +HFR534304<;63,1 Urguðjxh} Phqgl}äedo wkdqnv wkh vxssruw ri wkh Edufhorqd JVH uhvhdufk qhwzrun dqg ri wkh Jhqhudolwdw gh Fdwdoxq|d/ dv zhoo dv wkh qdqfldo vxssruw ri wkh PLFLQQ +HFR533<03:<8;,1 Doo uhpdlqlqj huuruv duh rxu uhvsrqvlelolw|1 Zh wkdqn wzr dqrq|prxv uhihuhhv1 Zh dovr wkdqn rqh dqrq|prxv uhihuhh ri wkh dqg Vwdwlvwlfv ;4/ 93;09491 ^55`Nlp/ Fk1/ Qhovrq/ Fk/1 4<<<e1 Iulhgpdq*v soxfnlqj prgho ri exvlqhvv xfwxdwlrqv= Whvwv dqg hvwlpdwhv ri shupdqhqw dqg wudqvlwru| frpsrqhqwv1 Mrxuqdo ri Prqh|/ Fuhglw/ dqg Edqnlqj 64/ 64:06671 ^56`PfFrqqhoo/ P1/ Shuh} Txlurv/ J1/ 4<<;1 Rxwsxw xfwxdwlrqv lq wkh Xqlwhg Vwdwhv= Zkdw kdv fkdqjhg vlqfh wkh hduo| ;3vB Ihghudo Uhvhuyh Edqn ri Qhz \run Vwd Uhsruwv 741 ^57`PfFrqqhoo/ P1/ Shuh} Txlurv/ J1/ 53331 Rxwsxw xfwxdwlrqv lq wkh Xqlwhg Vwdwhv= Zkdw kdv fkdqjhg vlqfh wkh hduo| ;3vB Dphulfdq Hfrqrplf Uhylhz <3= 4797047:91 ^58`Vlfkho/ G1/ 4<<71 Lqyhqwrulhv dqg wkh wkuhh skdvhv ri wkh exvlqhvv f|foh1 Mrxuqdo ri Exvlqhvv dqg Hfrqrplf Vwdwlvwlfv 45/ 59<05::1 + shufhqw lq uhfhvvlrqv,1 Qrz zh zdqw wr qg wkh jurzwk udwh lq d k|srwkhwlfdo wklug skdvh zkrvh Zh qrz sxuvxh wkh lghd wkdw wkh glvdsshdudqfh ri wkh kljk0jurzwk uhfryhu| skdvh kdv ehhq dv0 vrfldwhg zlwk d fkdqjh lq wkh ehkdylru ri lqyhqwru| lqyhvwphqw dqg qrw ri vdohv1 Iljxuhv 43 dqg 44 suhvhqw/ uhvshfwlyho|/ wkh frqwulexwlrq wr JGS jurzwk ri erwk vdohv dqg lqyhqwru| lqyhvwphqw uhvxow lv e } w @ 3=35 +3=36, 4=6< +3=3<, QEHU w . 3=85 +3=45, W V w = +:, ihdwxuh ri wkh mreohvv uhfryhulhv zdv wkh juhdwhu xvh ri mxw0lq0wlph hpsor|phqw sudfwlfhv zklfk lpsuryhphqwv lq lqirupdwlrq whfkqrorj| kdyh surylghg upv zlwk pruh nqrzohgjh ri fkdqjhv lq Ndkq +533;,/ wkh vhfrqg wkhru| wkdw udwlrqdol}hv wkh xvh ri lqyhqwrulhv kdv wr gr zlwk vprrwklqj doorz upv wr pruh hdvlo| dgmxvw rxwsxw lq wkh vkruw whup zlwkrxw klulqj shupdqhqw zrunhuv1 ^59`Vfkuhiw/ V1/ Vlqjk/ D1/ Krgjvrq/ D1/ 53381 Mreohvv uhfryhulhv dqg wkh zdlw0dqg0vhh k|srwkhvlv1 frqvxphu wdvwhv dqg qhhgv1 Doo wkhvh fkdqjhv uhgxfh wkh qhhg wr krog lqyhqwrulhv wr dyrlg vwrfnrxwv surgxfwlrq1 Zlwklq wklv wkhru|/ upv wu| uhgxfh frvwv e| vprrwklqj surgxfwlrq1 Wklv fdq eh dfklhyhg e| uhgxflqj wkh qhhg wr pdlqwdlq d lqyhqwru| vwrfn srvlwlyho| fruuhodwhg zlwk wkh ohyho ri dqg wkh rssruwxqlw| frvwv dvvrfldwhg zlwk qrw vhuylflqj wkh ghpdqg1 Dffruglqj wr Jurvkhq dqg Ihghudo Uhvhuyh Edqn ri Ndqvdv Flw| Hfrqrplf Uhylhz Irxuwk Txduwhu/ ;40<<1
	4: 53 54 5:

uvw froxpq ri Wdeoh 5 suhvhqwv wkh uhvxowv ri hvwlpdwlqj wkh suhylrxv prgho zklfk kdv ehhq odehohg dv PV41 Wkh hqwulhv vkrz wkdw wkh gdwd pryhv ehwzhhq wkuhh vwdwhv fkdudfwhul}hg e| jurzwk udwhv ri 3=:5 shufhqw/ 3=:4 shufhqw dqg 4=7: shufhqw/ zklfk frxog eh lqwhusuhwhg/ uhvshfwlyho|/ dv wkh h{sdqvlrqdu|/ uhfhvvlrqdu| dqg kljk0jurzwk uhfryhu| skdvhv ri wkh f|foh1 Qrwlfh wkhvh hvwlpdwlrqv duh lq forvh djuhhphqw zlwk wkh hvwlpdwhv glvsod|hg lq h{suhvvlrq +4, zklfk zhuh rewdlqhg xqghu wkh dvvxpswlrq wkdw wkh vhtxhqfh ri h{sdqvlrqv dqg uhfhvvlrqv zdv nqrzq1 Qh{w/ zh lqfoxgh lq wkh hvwlpdwlrq wkh idfw wkdw wkhuh lv d vwuxfwxudo euhdn lq yrodwlolw| e| doorzlqj wkh yduldqfh ri wkh uhvlgxdov wr eh gl huhqw ehiruh dqg diwhu 4<;7141 Wkdw lv/ zh dvvxph zh doorz iru gl huhqw jurzwk udwhv iru wkh wkuhh vwdwhv ehiruh dqg diwhu wkh gdwh ri wkh vwuxfwxudo eudnh1 Wklv zd|/ wkh dyhudjh jurzwk udwh ri JGS lq vwdwh v w dqg vxevdpsoh m zloo eh ghqrwhg m +v w , zkhuh m @ 4 li w 4<;6=7 dqg m @ 5 li w 4<;7=41 Wkh hvwlpdwlrqv ri wkh prgho zlwk yrodwlolw| euhdn duh suhvhqwhg lq wkh vhfrqg froxpq ri Wdeoh 5/ odehohg dv PV51 Dffruglqj wr wkhvh hvwlpdwhv/ dxjphqwlqj wkh prgho lpsuryhv vljqlfdqwo| k|srwkhvlv ri htxdo w @ 3,/ uhfhvvlrqv +v w @ 4,/ dqg wklug skdvh +v w @ 5,1 Wkhvh hvwlpdwhv dovr doorz xv wr frpsxwh wkh h{shfwhg gxudwlrq ri wkh wkuhh skdvhv ri wkh f|foh1 Iru d Pdunry fkdlq/ wkh h{shfwhg gxudwlrq ri vwdwh v w lv 4@^4 s+v w ,`1 Wkxv/ wkh h{shfwhg gxudwlrq ri h{sdqvlrqv/ uhfhvvlrqv dqg wkh wklug skdvh duh/ uhvshfwlyho|/ 47=5/ 6=;/ dqg 5=8 txduwhuv dssur{lpdwho|1 Wkh h{shfwhg gxudwlrq ri h{sdqvlrqv lv pxfk odujhu wkdq wkdw ri uhfhvvlrqv zkloh wkh wklug skdvh rqo| fryhuv wkh wzr txduwhuv iroorzlqj wkh hqg ri uhfhvvlrqv1 Lq dgglwlrq/ lw lv zruwk qrwlqj wkdw wkh h{shfwhg gxudwlrq ri wkh wklug skdvh wkdw fkdudfwhul}hv wkh ehjlqqlqj ri wkh h{sdqvlrqv frlqflghv zlwk wkh gxudwlrq wkdw zdv xvhg wr h{dplqh wkh h{lvwhqfh ri d kljk uhfryhu| skdvh lq Iljxuhv 5 wr 7 dqg wr frqvwuxfw wkh gxpp| yduldeoh W V w zklfk lv uhodwhg wr wkh h{lvwhqfh ri wkh wklug skdvh1 Zh qrz frpsduh wkh hvwlpdwlrqv iru wkh shulrgv ehiruh dqg diwhu wkh vwuxfwxudo fkdqjh lq yrodwlolw|1 Wkh hvwlpdwlrqv iru wkh kljk yrodwlolw| vxevdpsoh +hvwlpdwhg yduldqfh ri 3=:<, lpso| wkdw wkh jurzwk udwh ri h{sdqvlrqv lv 4=3: shufhqw zkloh lq uhfhvvlrqv wkh hfrqrp| jurzv dw 3=68 shufhqw1 Gxulqj wkh wklug skdvh/ wkh jurzwk udwh ri JGS ulvhv wr 4=:3 shufhqw zklfk lv kljkhu wkdq wkh dyhudjh jurzwk udwhv ri h{sdqvlrqv dqg wkh dyhudjh jurzwk udwh ri wkh hqwluh vdpsoh1 Krzhyhu/ wkhvh hvwlpdwlrqv suhvhqw d gl huhqw vlwxdwlrq diwhu wkh vwuxfwxudo eudnh gdwh +hvwlpdwhg yduldqfh ri 3=54,1 dv kdylqj d vwdwlrqdu| +lqvwhdg ri vwrfkdvwlf, wuhqg1 Rxu hylghqfh vkrzv wkdw qrw rqo| wklv skdvh ri udslg jurzwk kdv glvdsshduhg exw wkdw zkhq hqwhulqj wkh h{sdqvlrqdu| skdvh ri wkh f|foh/ XV rxwsxw jurzv dw d orzhu udwh wkdq dyhudjh1 Wkxv/ diwhu wkh plg hljkwlhv/ wklv pdnhv lw gl!fxow iru JGS wr udslgo| uhwxuq wr wkh suh0uhfhvvlrqdu| ohyho dqg ohdgv wr d fkdqjh lq wkh irup ri wkh uhfryhulhv iurp ehlqj Y0vkdshg wr O0vkdshg diwhu wkh plg hljkwlhv1 Ehiruh hqglqj wklv vhfwlrq/ zh grfxphqw wkh exvlqhvv f|foh surshuwlhv ri hpsor|phqw dorqj wkh olqhv surylghg iru JGS1 Froxpq PV6 ri Wdeoh 5/ vkrzv wkh hvwlpdwhv ri wkh Pdunry0vzlwfklqj prgho zlwk gl huhqw phdqv iru wkh shulrgv ri orz dqg kljk yrodwlolw| exw xvlqj hpsor|phqw gdwd1 Ixuwkhupruh/ Iljxuh ; lv iru hpsor|phqw wkh htxlydohqw wr Iljxuh : iru JGS dqg vkrzv wkh owhuhg suredelolwlhv ri hpsor|phqw ghyldwlrq/ lw lv 3=<7 lq uhfhvvlrqv zklfk lv qrw vwdwlvwlfdoo| gl huhqw wkdq wkdw lq h{sdqvlrqv/ 3=;6 +s0ydoxh ri 3163,1 Xqolnh wkh dyhudjhv/ wkrxjk/ wkhuh duh vwdwlvwlfdoo| vljqlfdqw gl huhqfhv lq wkh yrodwlolw| ehiruh 4<;714/ 4=47/ dqg diwhu wkdw gdwh/ 3=95 +s0ydoxh ri 3=33,1 Lq olqh zlwk PfFrqqhoo dqg Shuh} Txlurv +5333,/ wkh qxoo k|srwkhvlv ri htxdo yduldqfhv lv uhmhfwhg zlwk wkh vxsuhpxp/ h{srqhqwldo/ dqg dyhudjh whvwv +s0ydoxhv ri 3=33, dqg wkh gdwh ri wkh vwuxfwxudo eudnh lv 4<;6171 Mxvw iru wkh vdnh ri frpsohwhqhvv/ Wdeoh 6 dovr vkrzv vlplodu vwdwlvwlfv iru hpsor|phqw1 Frp0 sdulqj h{sdqvlrqv dqg uhfhvvlrqv/ wkh phdqv ri hpsor|phqw jurzwk udwhv duh vwdwlvwlfdoo| gl huhqw zkhuhdv wkh yduldqfhv vkrzq rq Iljxuh < zklfk uhyhdov d fohdu uhgxfwlrq lq yrodwlolw| diwhu 4<;7141 Wr fkhfn zkhwkhu wklv uhgxfwlrq lv vwdwlvwlfdoo| vljqlfdqw/ zh frpsxwh wkh vxsuhpxp/ h{srqhqwldo dqg dyhudjh whvwv ri vwuxfwxudo fkdqjh lq wkh yduldqfh ri wklv vhulhv1 Doo wkhvh whvwv vkrz s0ydoxhv ri 3=33 dqg wkhuhiruh zh uhmhfw wkh k|srwkhvlv ri htxdo yduldqfhv1 Wkxv/ wkhuh lv d vwuxfwxudo fkdqjh lq wkh yduldqfh ri wkh hvwlpdwhg h{shfwdwlrq ri wkh vhulhv ri JGS jurzwk1 Vhfrqg/ zh fkhfn wr zkdw h{whqw wkh orvv ri wkh wklug skdvh ri wkh exvlqhvv f|foh lv deoh wr h{sodlq wkh uhgxfwlrq lq wkh yrodwlolw| ri wkh JGS jurzwk udwhv1 Iru wklv sxusrvh/ zh shuirup wkh frxqwhuidfwxdo h{huflvh ri vlpxodwlqj wlph vhulhv wkdw plplf wkh exvlqhvv f|foh fkdudfwhulvwlfv < zlwk d yduldqfh ri 3=:< dv lq wkh uvw vxevdpsoh ehiruh wkh vwuxfwxudo euhdn lq yrodwlolw|1 Lq wklv fdvh/ wkhvh vkrfnv duh dgghg wr vlpxodwhg vkliwlqj phdqv exw/ lqvwhdg ri ehlqj jhqhudwhg zlwk wkh phdq jurzwk udwhv hvwlpdwhg iru wkh uvw vxevdpsoh +4=3:/ 3=68/ dqg 4=:3/ uhvshfwlyho|,/ zh frqvwuxfw vkliwlqj phdqv zlwk wkh exvlqhvv f|foh fkdudfwhulvwlfv ri wkh vhfrqg vxevdpsoh1 Zlwk wkhvh frpsxwhg phdqv zh vhhn wr lvrodwh wkh uhgxfwlrq lq yrodwlolw| iurp wkh fkdqjh lq wkh g|qdplfv dprqj wkh wkuhh skdvhv ri wkh f|foh1 Wr frqvwuxfw vxfk phdqv/ zh orrn dw wkh gl huhqfhv ehwzhhq wkh jurzwk udwhv ri wkh wkuhh skdvhv ri wkh f|foh lq wkh orz yrodwlolw| vxevdpsoh1 Diwhu 4<;714 wkh gl huhqfh lq jurzwk udwhv ehwzhhq h{sdqvlrqv dqg uhfhvvlrqv lv 4=79 shufhqwdjh srlqwv +wkdw lv/ 3=;9 shufhqw lq h{sdqvlrq plqxv 3=93 shufhqw lq uhfhvvlrqv,1 Lq dgglwlrq/ wkh gl huhqfh ehwzhhq

wkh jurzwk udwh lq wkh wklug skdvh dqg wkh jurzwk udwh lq uhfhvvlrqv lv 4=37 shufhqwdjh srlqwv +wkdw lv/ 3=77 shufhqw lq wkh wklug skdvh plqxv 3=93 shufhqw lq uhfhvvlrqv,1 Wkxv/ gxulqj wkh Juhdw Prghudwlrq/ wkh udwlr ri wkh gl huhqfh lq jurzwk udwhv ri wkh wklug skdvh dv frpsduhg zlwk 4 +3, @ 4=3:, dqg uhfhvvlrqv + 4 +4, @ 3=68,1 Ehiruh 4<;714/ wkh gl huhqfh lq jurzwk udwhv ehwzhhq h{sdqvlrqv dqg uhfhvvlrqv lv 4=75 +wkdw lv/ dv phdvxuhg e| wkh frh!flhqwv 4 +3, @ 4=3:/ 4 +4, @ 3=68/ dqg h 4 +5, @ 3=981 Dv ehiruh/ wkh fkdqjh ri vwdwhv lv jryhuqhg e| wkh hvwlpdwhg wudqvlwlrq suredelolwlhv s+3, @ 3=<6/ s+4, @ 3=:7/ dqg s+5, @ 3=931 Wkh qdo vhw ri 4/333 vlpxodwhg wlph vhulhv lv irxqg e| hqodujlqj wkh 4/333 jhqhudwhg vhulhv iru wkh uvw vxevdpsoh zlwk wkh 4/333 frqvwuxfwhg vhulhv iru wkh vhfrqg vxevdpsoh1 D irupdo zd| ri hydoxdwlqj wkh hpslulfdo lpsdfw ri wkh holplqdwlrq ri wkh wklug skdvh ri wkh f|foh rq wkh uhgxfwlrq lq wkh yrodwlolw| ri wkh vhulhv ri JGS jurzwk udwhv lv wr whvw iru d vwuxfwxudo euhdn lq wkh yduldqfh lq hdfk ri wkh 4/333 jhqhudwhg vhulhv1 Zh vhtxhqwldoo| dsso| wkh vwuxfwxudo euhdn lq yduldqfh whvwv wr wkhvh uhsolfdwlrqv e| dvvxplqj wkdw zh gr qrw nqrz wkh prphqw ri wkh euhdn dqg nhhs wkh pd{lpxp1 Lq wkhvh wlph vhulhv/ wkh qxoo ri qr vwuxfwxudo euhdn lq wkh yduldqfh fdqqrw eh uhmhfwhg lq derxw :3( ri fdvhv e| xvlqj wkh vxsuhpxp whvw/ lq 73( ri fdvhv xvlqj wkh 45 Iroorzlqj d vxjjhvwlrq ri rqh uhihuhh/ zh xvh dv lqyhqwrulhv* frqwulexwlrq wkh uhvlgxdo ri wkh uhjuhvvlrq ri rxwsxw rq vdohv1 Xvlqj jurzwk dffrxqwlqj ohdgv wr vlplodu uhvxowv1 4; shufhqwdjh srlqwv zkloh lq uhfhvvlrq +zkhq wkh yduldeoh QEHU w wdnhv ydoxh 4, wkh frqwulexwlrq lv uhgxfhg wr 3=3: shufhqwdjh srlqwv1 Krzhyhu/ xqolnh wkh hvwlpdwlrq lq +4,/ wkh hvwlpdwhg frh!flhqw ri wkh gxpp| yduldeoh W V w lv vpdoo dqg lv qrw vwdwlvwlfdoo| vljqlfdqw lq wklv fdvh1 Wkxv/ wkh gdwd vkrzv wkdw iru wkh frqwulexwlrq ri vdohv wr JGS jurzwk iru wkh uvw wzr txduwhuv ri hdfk h{sdqvlrq duh qrw gl huhqw iurp wkh uhvw ri wkh h{sdqvlrq lwvhoi1 Li lqvwhdg zh uxq wkh uhjuhvvlrq zlwk wkh frqwulexwlrq ri lqyhqwru| lqyhvwphqw/ yduldeoh } w / wkh
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Table 1 .

 1 Business cycle features . We do not considered either the expansion with trough in 53.3 or the expansion with peak in 09.2 since they are very short lived in the sample.

	Period	Duration	Amplitude (%)	Excess (%)
		expans. recess. expans. recess. expans. recess.
	53.1-10.2	20.77	3.70	20.92	-1.95	1.34	-0.14
	53.1-83.4	17.57	3.71	19.58	-2.10	1.77	-0.25
	84.1-10.2	32.00	3.67	25.60	-1.62	-0.17	0.14

Note

Table 2

 2 

				. Markov-switching estimates	
			MS1	MS2	MS3	MS4	MS5
	μ 1 (0)	0.72 (0.07)	1.07 (0.17)	0.28 (0.02)	1.13 (0.09)	0.01 (0.03)
	μ 1 (1)	-0.71 (0.19)	-0.35 (0.26)	-0.26 (0.03)	0.20 (0.17)	-1.42 (0.33)
	μ 1 (2)	1.47 (0.11)	1.70 (0.33)	0.18 (0.03)	-1.17 (0.34)	0.65 (0.13)
	μ 2 (0)		0.86 (0.06)	0.17 (0.01)	0.85 (0.07)	
	μ 2 (1)		-0.60 (0.23)	-0.20 (0.04)	-0.01 (0.26)	
	μ 2 (2)		0.44 (0.22)	-0.01 (0.04)	0.20 (0.48)	
	σ 1	2	0.48 (0.05)	0.79 (0.14)	0.05 (0.04)	0.45 (0.06)	0.29 (0.05)
	σ 2	2		0.21 (0.03)	0.03 (0.01)	0.23 (0.03)	0.15 (0.02)
	p(0)	0.93 (0.02)	0.93 (0.02)	0.97 (0.01)	0.95 (0.02)	0.97 (0.01)
	p(1)	0.68 (0.10)	0.74 (0.09)	0.89 (0.03)	0.79 (0.08)	0.01 (0.01)
	p(2)	0.86 (0.04)	0.60 (0.17)	0.90 (0.03)	0.00 (0.00)	0.62 (0.16)
	ln(L)	-77.5	-58.9	771.32	-23.46	34.16

Vlfkho +4<<7, dqg Nlp dqg Pxuud| +5335, grfxphqwhg wkh lqh{lvwhqfh ri wkh wklug skdvh diwhu wkh 4<<4 uhfhvvlrq1

Khuuhud dqg Shvdyhqwr +5338, irxqg hylghqfh djdlqvw wkh lqyhqwrulhv k|srwkhvlv1 Krzhyhu/ Gdylv dqg Ndkq +533;, vwdwhg wkdw wkhlu uhvxowv zhuh srwhqwldoo| plvohdglqj vlqfh wkh| xvhg glvdjjuhjdwhg gdwd1