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A bstract

T hesizeofaspeculativeattackiscalculatedforanexchangeratetargetzonewithintra-marginal

interventions. U singthesevalues, wecalculatetheexpectedsurvivaltimeofatargetzone. W e

seethatthis yields morereasonablevalues foraunilateraltargetzonecompared toatarget

zonemodelwithmarginalinterventions. T heexpected survivaltimedoes notdependon the

bandwidth andthespeculativeattacks can happen atanypointinsidethebandwith almost

equalprobability. W ealsocompletesomesensitivityanalysis andapplyourmethodtoobtain

thesurvivaltimeofthe“Swedish” targetzone.
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1 Introduction

W e calculatetheexpected survivaltimeofatargetzonewhen the interventions ofthecentralbankare

intra-marginal. T he…rststructuralmodelingoftheexchangeratedynamics inatargetzonebyKrugman

[14]assumedthatthecentralbankintervenestheexchangerateonlyattheboundaries. H owever, subsequent

testsofthismodelrejecteditsimplications(e.g. Flood, R oseandM athieson[8], andL indbergandSoderlind

[17 ]). Ithasbeenobservedthattheintra-marginalinterventionsmodeldiscussedbyD elgadoandD umas[4],

andFrootandO bstfeld[11]…tsexchangeratesdynamics inatargetzonebetter. A lsothedatareleasedby

thecentralbanks(see, forexample, G iavazzi andG iovannini [12], andL indbergandSoderlind[16]) indicate

thattheinterventionsareintra-marginal.

A centralbankcan defend atargetzone inde…nitely, forexample, by increasingthe interestrateto

su¢cientlyhighvalues. H owever, typicallyatargetzoneisusedtocreateastableexchangeratewhich, in

turn, contributes tothestabilityofinternalmacrovariables. B utaveryhigh interestratetodefendthe

bandcontradicts theoriginalpurposeofimplementingatargetzonesinceitmayinduceinstabilityinthe

economy. Soweexpectthatthecentralbanksetasidea…xedamountofreservestodefendtheband. A s

discussedbyKrugmanandR otemberg[15], evenwhentheamountofreserves areknownbythemarket,

aslongasthisdoesnota¤ectthedynamicsoftheexchangerateinsidetheband, westillexpectacredible

targetzoneifthereservesaresu¢cientlyhigh. H oweveraftersometimethereserveswilldepleteandthere

willbeaspeculativeattackontheexchangerate. T hetargetzonewilleitherberealignedorcollapsetoa

free‡oatingregime. Inthispaper, weassumethelatter.

PreviouslyFloodand G arber[9 ], B uiter[3], amongothers, calculatedtheexpectedsurvivaltimeofa

…xedexchangerateregime, whichcanberegardedasanarrowexchangerateband. D umasandSvensson[7 ]

didsimilarcalculationsforatargetzonewithmarginalinterventions. T heyindicatedthattheircalibrated

calculations donotseem to…tthereallifeexperience. T hesurvivaltime in somecases forareasonable

amountofreserves is inorderofcenturies. In this paperweattempttosee ifthesurvivaltime is more

feasibleifweusetheintra-marginalinterventionsmodelwhich…tsthereallifetargetzoneexperiencebetter.

W eobservethatthere is asubstantialimprovementintheexpectedsurvivaltime. W ealsoobservethat

thesurvivaltimedoesnotchangesubstantiallywiththesizeoftheband. T hecollapsecanhappenatany

exchangerateawayfrom thecenterofthebandwithalmostequalchance. H enceaspeculativeattackcan

happenalmostanywhereinthebandwithequalprobabilityexceptattheboundarieswherethereisahigher

chanceofattack. T his isofcoursecontradictorytoKrugman’smodelwherethecollapsecanonlyhappen

attheboundariesbutitis inaccordancewiththeprevioustargetzoneexperiences.

Inthenextsectionwediscuss targetzonemodels. InSection3weshowhowtocalculatetheexpected

survivaltimeofatargetzonewithintra-marginalinterventions. W ecalibrateourapproachtotheparameters

oftheSwedishtargetzoneexperienceinSection4. W ediscusspossibleextensions inthelastsection.
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2 TargetZ oneM odels

2.1 M arginalInterventions

Inatargetzone, theexchangerateofacountryis restrictedbetweentwovalues, xandx, bythecentral

bankofthecountry. T heresearchonvariousaspectsofatargetzonetooko¤ afterKrugman[14]modeled

theexchangeratedynamics in atargetzone. In his model, thelogarithm oftheexchangerateofhome

countryx, thevalueofforeignmoneyintermsofdomesticmoney, is afunctionofits fundamentalf and

theexpectedrateofchangeintheexchangerate:

xt=ft+ ®E [dxt]=dt (1)

where® isthesemi-elasticityoftheexchangeratewithrespecttotheexpectedexchangeratedepreciation.

T hefundamentalisde…nedas

ft=mt+ vt: (2)

H eremt=ln(R t+ Dt)is thelogarithm ofthemoneystock, whereR tandDt aretheforeignreservesand

thedomesticcredit, andthevelocityvt is anexogenousmonetaryshock. T hemoneystockchangesonlyat

theboundaryofthetargetzone.

dmt=dL t¡dU t; (3)

where dL tanddU tarepositiveonlywhenx=xandx=xrespectively1. W ewillassumethatcommodity

pricesare‡exible, purchasingpowerparityanduncoveredinterestrateparityhold, andthereisfullcapital

mobility.

O riginally, Krugman assumed thatthe interventions are made atthe boundaries ofthe targetzone

(marginalinterventions) andtheyarein…nitesimal. Inthis caseweassumethatvt is aBrownianmotion

withanon-zeroconstantdrift;

dvt=¹dt+ ¾dB t; (4)

where B t is thestandard Brownianmotion. T hesolution tothis system is calculatedby, amongothers,

Krugman[14]for¹ =0 andbyD elgadoandD umas [4]forthegeneralcase. T helogoftheexchangerateis

givenasafunctionofthefundamental;

xt=ft+ ®¹ + Aȩ 1 ft + B ȩ 2ft (5)

where

¸1 ;2 =
¡¹® ¨

p
¹2®2 + ¾2

¾2®
:

1Svensson[20]hasacompletenontechnicaltreatiseoftargetzonemodels.
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T heconstants A and B ;andthebounds on the fundamentals2 can beobtained byusingtheboundary

conditions

x(f)=x; x(f)=x;
dx
df
(f)=

dx
df
(f)=0 : (6)

T helasttwoequalities followfrom the‘smoothpasting’conditions. T heexplicitexpressions forf andf

canbefoundinD elgadoandD umas [4]. T heconstantsA andB aregiveninFrootandO bstfeld[11]orin

KrugmanandR otemberg[15]. T hefree‡oatsolutiontothis system correspondsto“nobubble” case, i.e.,

A =B =0 , andxt=ft+ ®¹:

2.2 Intra-marginalInterventions

U singthedatafromEM S andtheN ordiccountries, Krugman’soriginaltargetzonemodelhasbeentested.

T hemodelaboveimpliesthatthedistributionoftheexchangeratewithinthebandmustbeU -shaped. B ut

thedatashowsthatthedistributionishump-shaped. A lsothenonlinearrelationbetweentheexchangerate

andthefundamentalcannotbeshowntoexist. Itis alsoknownthatinterventions madebythecentral

banksarenotonlyattheboundariesbutalsoinsidethetargetzone. Forexample, L indbergandSoderlind

[16]discusstheinterventionsmadebytheR iksbankandindicatethatintra-marginalinterventionisarule

ratherthananexception. H enceextensionstotheoriginalmodelseemnecessary.

A meanrevertingstochasticprocess forthefundamentalwouldgenerateahump-shapedexchangerate

distribution. A lso, theexchangeratefunctionwillbealmostlinearinfundamentals. L indbergandSoderlind

[16], consideringanintra-marginalinterventionpolicy, managedtoobtainahump-shapeddistributionwith

somemassattheedgesoftheband. T heoverall…toftheirmodeltothedatawasquitegoodcomparedto

themarginalinterventionsmodel.

H ere, wewilluseanA R (1) processtomodeltheexchangeratedynamicsintheband. Equation(1) still

de…nestherelationbetweentheexchangerateandthefundamental. T hefundamentalisgivenby(2). T he

driftofthevelocityisnowzero, dvt= ¾dB t:Sincetheinterventionpolicyischanged, theequation(3)will

bedi¤erent. W eassumethatthemonetaryauthoritywillintervenecontinuouslywithincreasingsizeasthe

exchangeratemovesawayfrom somepreferredlevelxc3.

dmt=¡½[ft¡fc]dt+ dL t¡dU t (7 )

½ is apolicyparameter. dL tanddU t aresameas in(3) andfccorrespondstothepreferredexchangerate

level, xc=xt(fc).
2D elgadoandD umas [4]showsthatthereisamonotonicrelationbetweenthebandonthefundamentals

andthebandontheexchangerate.
3T his correspondstosupplyshockinterpretationofthemeanrevertingprocessas discussedbyD elgado

andD umas [4]
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D elgadoandD umas [4]andFrootandO bstfeld[10]foundthesolutiontothissystem as

xt=
ft+ ®½fc
1 + ®½

+ A M
µ

1
2®½

;
1
2
;́ 2

t

¶
+ B M

µ
1 + ®½
2®½

;
3
2
;́ 2

t

¶
´t; (8)

where´t=
p½(fc¡ft)=¾ andM (¢;¢;¢)isKrummer’sfunction.

M (a;b;x)=
¡(b)
¡(a)

1X

n=0

¡(a+ n)
¡(b+ n)

xn

n!

¡is thegammafunction, ¡(z)=
R1
0 xz¡1e¡xdx; z> 0 . A and B aretheconstants ofintegrationtobe

determinedbytheboundaryconditions (6) andtheconditionxc=xt(fc). T hefree-‡oatsolution inthis

caseisxt=ft.

3 SpeculativeA ttacksandtheCollapseofaTargetZ one

Inthis paper, wewillconsiderthecollapseofatargetzoneintoafree‡oatregime. Itwillbeassumedthat

thereserves ofthecentralbankarelimitedbutstillenoughtosupportacredibletargetzone4. Sincethe

centralbankhastointervenetheexchangeratewithlimitedreserves, afterawhilethereserveswilldeplete

andthetargetzonewillloseits credibility. T his, inturn, willcauseaspeculativeattack. Itis possibleto

calculatetheminimum amountofreserves, which is equaltotheamountofthespeculativeattackatthe

momentofcollapse, necessarytodefendthetargetzone. W hileKrugman[13]andFloodandG arber[9 ]did

thisfor…xedregimes, KrugmanandR otemberg[15]lookedattheone-sidedtargetzones5. Finally, D elgado

andD umas[5]obtainedthelevelofreservesthattriggersthespeculativeattackforthetwo-sidedtargetzone

forthemarginalinterventionsmodel. Inthis section, afterweshowtheminimum reservesforthemarginal

interventionmodel, wewillobtainthesameforthemodelwithintra-marginalintervention.

T heexpectationoftheforeignreservesfallingtozeroortosomeunacceptablehighlevel¹rmaytrigger

abuyingattackorasellingattack. Sincethereservelevelinthemarginalinterventioncasechanges only

attheboundaries, thespeculativeattackswilloccurattheboundaries6. Sinceitis possibletoforecastthe

attackbyobservingthereservelevel, atthetimeofthecollapsetherewillnotbeanychangeintheexchange

ratelevelotherwisetherewouldbeanarbitrageopportunity. H enceonlythefundamentalwillchangeat

thecollapse. Justbeforethecollapse, thefree‡oatexchangeratecorrespondingtothefundamentalf is

f+ ®¹, rightafterthecollapsetheexchangeratewillstayx. H encethechangeinthefundamentalshould

bef+ ®¹¡x. Ifweassumethecollapseis instantaneoustheonlychangeinthefundamentalisthechange
4KrugmanandR otemberg[15]discussesthenecessaryamountofreservestosustainacredibletargetzone

andhowthatisrelatedto‘smoothpasting‘condition.
5O ne-sidedzonehasonlyupperorlowerboundandthecentralbank, inthecaseofmarginalinterventions,

intervenesonlyatoneend.
6O therwise, itwouldnotmakesensetouseacredibletargetzonemodel.
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inthereserves. T hereforethesizeofthespeculativeattackis

a=f+ ®¹¡x: (9 )

W ecanalsocalculatethesizeofthesellingattackatthelowerboundaryas

a=x¡®¹¡f: (10)

T hereforewheneverthereserves fallbelowaandx= x, therewillbeabuyingattackandthetarget

zonewillcollapse. Similarly, ifthereservesaremorethan¹r¡aandx=x, therewillbeasellingattackand

thetargetzonewillcollapse.

Inthecaseofintra-marginalinterventions, thereserveschangeatanypointinsidetheband. T herefore,

thereservescanfallbelow(orraiseabove)acriticalvalueatanyexchangerate. If, attimet, thefundamental

isft andtheexchangerateisxt, thenthefree‡oatfundamentalisxt. Sinceafterthecollapsethereisno

expectedchangeintheexchangerate, thechangeinthefundamentalwillbeft¡xt, which is thecritical

valuetotriggeraspeculativeattackatthatexchangerate. H encethereservesatthetimeofanattackare

givenby

wt(f)=
®½ft¡®½fc
1 + ®½

¡A M
µ

1
2®½

;
1
2
;́ 2

t

¶
¡B M

µ
1 + ®½
2®½

;
3
2
;́ 2

t

¶
´t: (11)

Ifm< 0 , thereisasellingattack.

T hecollapsetimeofatargetzonewiththemarginalinterventions isobtainedbyD umasandSvensson

[7 ]. D uringtheoperationofatargetzoneitmustbetruethat

a·mt·¹r¡a and f·ft·f:

T his impliesthatthevelocityvt=ft¡mtmustsatisfy

f¡(¹r¡a)·vt·f¡a:

T hecollapsewilloccurwhenvt hits oneofthesebounds. H ence, D elgadoandSvensson [7 ]indicated, the

collapsetimeis equivalenttothe…rstpassagetimeofaB rownianmotion. T hesurvivalexpectedtimeT ,

conditionaluponinitiallevelsr0 andf0 , isgivenby

E[T jf0 ;r0 ]=(v0 ¡(f¡(¹r¡a)))¢(f¡a¡v0)=¾2;for¹ =0 ; (12)

E[T jf0 ;r0]=
¡v0 + (¹r¡a)

¹
+
(f¡a¡v0)

¹
£ 1 ¡e¡µ(v0¡(f¡(¹r¡a))

¹(1 ¡e¡µ(f¡a¡v0 ))
for¹ 6=0 ; (13)

wherev0 =f0 ¡r0 andµ=2¹=¾2.
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D umasandSvensson[7 ]appliedthisformulatocalculatetheexpectedsurvivaltimeintheSwedishcase,

wheretheexchangeratebandis§1 :5 percent. T heyassumedthatthestandarddeviation¾2 andthedrift

areboth10 percentperyear, whichtheyadmittobequitelarge. T heyfoundoutthatareservelevelequal

to2.7 timesthespeculativeattacksize(r¡a=1 0 0 logpercent) bringsaboutanexpectedsurvivaltimeof

10-20 years. W hentheychange¹ tozerotheyobtained120 years. A s theypointedout, therecentFinnish

andSwedishexperiencecontrastedtotheseresults.

Intheintra-marginalinterventionsmodel, whilethefundamentalstillisboundedbyf andf, thebound

onreservesdependsonthefundamental

ft¡x(ft)=w(ft)·mt·¹r¡w(ft)=¹r¡(ft¡x(ft)): (14)

T hisgivesusaverycomplicated…rsttimepassageproblemforastochasticprocess, oneinwhichthebarriers

dependontheprocess itself.

4 ComputationalR esultsandD iscussions

O btaininganexplicitsolutiontothis problem provedtobe, ifnotimpossible, verydi¢cult. Toobtainthe

results, weuseM onteCarlosimulationof15000 observations. T hetimeincrementinthediscretizationof

themodelis setto300 periodsperyear7 .

First, we look atthe ’Swedish’ exchange rate band of§1 :5 percent. T he parameters are given by

L indbergandSoderlind [16]as ® = 0 :353571 , ¾ = 0 :0 31 21 63, ½ = 3:68421 1 , xc=¡0 :63%, ¹f = 0 :0 45445,

f=¡0 :0 31 636 andfc=¡0 :0 0 6530 . W echooser, themaximumsizeofreservestotriggeracollapse, as 2.5

timestheinitialreserves. T hemaximumsizeofthespeculativeattackis ¹f¡¹x. Figure1 showstheexpected

survivaltimeversus thereserveswhoseunitis themaximum sizeofthespeculativeattack. 2.7 times the

speculativeattackinthemarginalattackcasecorrespondsto4.5 inthegraph. Forthatweobtain30 years

ofsurvivaltime. Ifthereserves arenomorethan3 times themaximum sizeofaspeculativeattack, the

survivaltimeis about15 years. ConsideringthefactthattheSwedishtargetzonelastedabout10 years

(from O ctober19 82 toFall19 9 2) inthelongestcasethesevaluesarecomparable.

Inthenextstep, welookatthee¤ectofthebandwidth. W eplotasymmetrictargetzone, (¹x¡xc=xc¡x),
fordi¤erentvalues ofbandwidth 2¹x. W eassumedthatxc= 0 , ® = 0 :35, ½ = 3:68, ¾ = 0 :0 3 andfc= 0 .

First, using(8)wesolvefor¹f numericallyforeach¹x. T henwesetthereservem0 tobethelargestvalueof

thedi¤erence ¹f¡¹xwhichcorresponds tothelargestvalueof¹xsince ¹f¡¹x is monotonein¹x. W enoticed

thatwhilethebandwidthchanges between 0.02 to0.14, thesurvivaltimestays around3.5 years. W hen
7 W eexperimentedwithchangingthenumberofsamplepathsanddiscretizationsizeforthe…rstsimulation

below. Increasingbothdonotmakeaquantativedi¤erenceintheresultbutitincreasesthesimulationtime
substantially. T hecodeiswritteninG auss. W ecansupplyituponrequest.
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Figure1: ExpectedsurvivaltimeofSwedishtargetzoneasafunctionofreserves. R eserves areinunits of

minimum reserveamounttosustainacredibletargetzone.
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m0 =4:5(¹f¡0 :0 7)thesurvivaltimeis…xedabout30 years. Inthemarginalinterventionmodel, onecansee

from equations (12) and(13) thattheexpectedsurvivaltimeincreaseswith ¹f orf whichincreaseswith¹x

andxrespectively. A sD umasandSvensson[7 ]observed, thebandwidthhasastrongere¤ectonthesurvival

timeofatargetzonewithmarginalinterventions when thereserves areverylow. In the intermarginal

interventionmodel, thereservesareusedinsidethetargetzonetorevertthedirectionofexchangerateand

attheboundariestokeep theexchangerateinsidethezone. A s thebandwidthgets largertheprobability

thattheexchangeratehitstheboundarywilldecreasedrasticallyandduetothemeanreversionfactor, the

exchangeratewillspendthemajorityofthetimeinthemiddleoftheband. B uttheexchangeratewill

spentmoretimeononesideoftheband. T henthecentralbankwillusemorereservestokeeptheexchange

rateinthebandandwillnotrecoverthereserves. H ence, thesurvivaltimeisnotafactorfortheselection

ofthebandwidth8 .

W ealsolookatthee¤ectofthestartingpointoftheexchangerateinsidethetargetzone. D umasand

Svensson [7 ]foundthatforthemarginalintervention targetzonemodel, whenthereserves havereached

minimum, itwouldstilltakeanexpectedtimeof30 yearsforthetargetzonetocollapseifthefundamental

andtheexchangeratestartatthestrongendoftheband. Evenwith ¹ = 1 0 %, itis about10 years. O f

course, thishas implicationsfortherealignmentsofthetargetzonesinceafterarealignment, itwillmatter

wheretolocatetheexchangerateinthenewzonebecausethiswille¤ectdrasticallythetimeofthenext

realignment.9 ;10 W henweruntheSwedishtargetzonewithm0 = 4(¹f¡¹x), weseethatthesurvivaltime

decreases monotonically from 27 years to20 years as the initialvalueoftheexchangerate in theband

changes from thelowerboundarytohigherboundary. Ifwechoosem0 = ¹f¡¹xthen itchanges from 3.5

yearsto9 months. H encethesurvivaltimeisstillsensitivetotheinitiallocationoftheexchangerateinthe

bandalthoughtherelationisweakernowsinceasubstantialamountofreservesareusedinsidetheband.

A consequenceofintra-marginalintervention is thepossibility ofcollapse ofatargetzonewhen the

exchangerateisinsidetheband. T his isofcoursemoreinaccordancewiththereallifeexperiencecompared

tothemarginalinterventionmodel, whereacollapsecanonlyoccurattheboundaries. N extwelookat
8 T heotherfactorforthesizeofthebandwidth is themonetaryindependence, seeSvensson [20]foran

excellentdiscussion, alsoSvensson[18]andSvensson[19 ]fortherelationbetweentheinterestratedi¤erentials
andthebandwidth.

9 A lthoughweassumedthatafterthecollapse, theexchangeratedynamicsbecomefree‡oating, ifthere-
alignmentsaredecidedendogenously(ratherthangivenasexogenousshocksasintherealignmentliterature)
thelocationoftheexchangerateinthenewbandwillbeimportantforthetimingofthenextrealignment.

10B ertolaand Svensson [2]and W erner[21]assumethattheexchangeratepositionwithin theband is
unchanged. D umas, JennergenandN aslund[6]…xesthefundamentalafterthejumpandcalculatesthenew
positionoftheexchangeratefrom themodel. BallandR oma[1]setthestartingvalueasthemid-pointof
thenewband. B ertolaandSvensson[2]assumesthatitstartsfrom thestrongendofthetargetzone. But,
therealignmentprocess ineachofthesepapers isexogenous.
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Figure2: Probabilityofacollapseinaintra-marginalinterventiontargetzone

thedistributionofthelocationofaspeculativeattackandthecollapse. W eplotthedensity, calculated

usingakernelsmoothingmethod, forasymmetrictargetzoneof¹x=1 :5%, ¾ = 0 :0 31 , ® =0 :0 35, xc= 0 ,

m0 = 4(¹f¡¹x)andr= 2:5m0 inFigure 2:B esides somemasses attheboundaryofthebandthedensity

is concentratedinthemiddlebetweenthecenterandtheendpoints. Franc/D M targetzonerealignedin

themiddleoftheupperpartoftheband6outof7 realignments. T heotherexperiences alsoshowthat

thecollapseisnotnecessarilyattheboundaryoftheband. O urcalculations indicatethatthemassatthe

boundariesbecomenegligibleasthebandwidthgetslarger.

W ealsodidsomesensitivityanalysis. Forasymmetrictargetzoneof¹x=1 :5%, ¾ =0 :0 31 , ® = 0 :0 35,

xc=0 andm0 =4:5(¹f¡¹x). A s expected, thesurvivaltimedecreaseswith½. B utas ½ increasesfrom 1 to

7 , thesurvivaltimechangesonly1.5 years. A lso, L indbergandSoderlindindicatethattheloss functionin

thesimulatedmomentsestimatoris ‡atin® direction. H encewelookatthesensitivityofsurvivaltimeto

®. Forparametervalues of¹x= 1 :5%, ¾ = 0 :0 31 , ½ =3:68, xc= 0 andm0 = 4:5(¹f¡¹x), whenwechange

® from 0.1 to0.5 thesurvivaltimestays between12 to13 years. H encetheresults arenotsensitiveto®

parameter.
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Figure3: ExpectedSurvivaltimefordi¤erentvaluesofthedriftofthevelocity

5 SomeExtensions

A lthoughthemodelaboveseemstocapturethecollapseofatargetzonemorerealistically, itstillneedsto

beimproved. O nenecessaryimprovementistheadditionofadrifttermtothevelocitysinceinmostcases

theeconomicconditions inthedomesticcountryisworseningovertime. Ifweassumethatthevelocityof

thefundamentalis givenas in (4) thenweexpecttohaveashorterexpectedsurvivaltimesincenowthe

reservesarealsospenttocounterthee¤ectofthepositivedriftofthefundamental. Inthiscase, thesolution

to(1) isgivenby

xt=
ft+ ®½fc+ ®¹

1 + ®½
+ A M

µ
1
2®½

;
1
2
;́ 2

t

¶
+ B M

µ
1 + ®½
2®½

;
3
2
;́ 2

t

¶
´t;

where´t=(¹¡½(fc¡ft))=
p½¾. Sincethefree‡oatsolutionisxt=ft+ ®¹, thereserves inthepointof

attackwillbe

wt(f)=
®½(ft+ ®¹¡fc)

1 + ®½
¡A M

µ
1
2®½

;
1
2
;́ 2

t

¶
¡B M

µ
1 + ®½
2®½

;
3
2
;́ 2

t

¶
´t:

W e simulatethe survivaltimeforparametervalues of¹x= 1 :5%, ¾ = 0 :0 31 , ½ = 3:68, xc= 0 ;and

¹ =0 %;1 % and3% inFigure3. T hedrasticdecreaseinthesurvivaltimeisclearinthiscase. T hee¤ectis

strongerthanthecalculationsgiveninD umasandSvensson[7 ].

W e canalsousemoregeneralstochasticprocesses forthevelocityandthefundamentalsinceamore
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generalprocessmayimprovethe…ttothedata. L etusassumethatthevelocityisanItoprocess

dv=¹(ft)dt+ ¾(ft)dB t

andtheinterventionsfollowamoregeneralmeanrevertingprocessdmt=¡½(ft)[ft¡fc]dt+ dL t¡dU t. If

weassumethattheexchangerateistwicedi¤erentiablefunctionx(f)ofthefundamental, Ito’slemmawill

yield

E (dx)=dt=¹(f)x0(f)+
1
2
¾2(f)x00(f):

A fterweplugforE (dx)=dtfrom (1)weobtainthesecondorderdi¤erentialequation

x(f)=f+ ®(¹(f)¡½(f))x0(f)+ ®¾2(f)x00(f). (15)

U ndercertainsmoothness assumptionson¹(f);¾2:(f)and½(f), this equationhasauniquesolutionx(f).

T hentheboundsonreservesaregivenby(14)asft¡x(ft)·mt·¹r¡(ft¡x(ft)).Followingthearguments

ofSection3wecan…ndtheboundonthereservesas

ft¡x(ft)·m(ft)·¹r¡(ft¡x(ft)):

W ecanalwayssolveapproximately(15)withpowerseries. T hennumericalmethodsoftheprevioussection

enableustocalculatethesurvivaltime.

6 Conclusion

ItwasshownbyL indbergandSoderlind[16]andBallandR oma[1]thatthetargetzonemodelswithintra-

marginalinterventionsproduceabetter…ttothereallifetargetzoneexperience. Inthispaper, weshowed

thatitalsoyields abetterresultfortheexpectedsurvivaltimethanthetargetzonemodelwithmarginal

interventions. Ingeneral, itis notpossibletoknowtheamountofreserveswhichacentralbankiswilling

tospendtoprotectthezone. T heamountofreserves canbethoughtas thecommitmentofthebankto

thesurvivalofthetargetzone. O neimportantextensioninthisareawouldbetocalculatethetimingofa

speculativeattacktoarealigningtargetzone, hencethecalculationofthetimingofrealignment.
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