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1 IntrodutionDuring the last deade and espeially after the prominent ontribution by Obst-feld and Rogo� (1995), an important paradigm hange onerning the theoretialmodeling approah of open-eonomy issues has taken plae. After the long-lastingpredominane of Mundell-Fleming-Dornbush type of models in the aademi as wellas in the more poliy-oriented literature, the so-alled �New Open Eonomy Maroe-onomis� approah has beome the workhorse for open-eonomy issues in reentyears.As in their losed-eonomy DSGE ounterparts, suh as the ones disussed inBlanhard and Kiyotaki (1987) and Ereg, Henderson and Levin (2000), a entralfeature in these type of models is the assumption of rational expetations. However,even though theoretially appealing, the notion of fully rational agents is still quiteontroversial in the aademi literature, and espeially in the literature on nominalexhange rate dynamis. As pointed out e.g. by De Grauwe and Grimaldi (2005),e�ient markets rational expetations models are unable to math empirial dataon foreign exhange (hereafter FX) rate �utuations as well as the ourrene ofspeulative bubbles, herding behavior and runs. �Non-rational� models, that is mod-els whih feature eonomi agents with heterogenous beliefs, attitudes or tradingshemes, seem muh more suessful in this task. Suh models, however, often on-strain themselves on the analysis of the FX markets and do not analyze the e�etsof suh non-rational behavior by FX market partiipants for the dynamis stabilityat the maroeonomi level.In this paper an attempt is made to �ll in this gap by setting up a two-ountrysemi-strutural maroeonomi model with a foreign exhange market onsisting oftwo types of traders with di�erent beliefs onerning the future development of thenominal exhange rate: fundamentalists and hartists. As the model is formulated,it reats to disequilibrium situations in both goods and labor markets in a sluggishmanner primarily due to the gradual adjustment of nominal wages and pries tosuh situations. This is the �rst logial step for the understanding of real e�ets ofmonetary and �sal poliy in eonomies whih are highly interrelated with eah otherthrough a variety of markets and hannels, when the general equilibrium requirementis abandoned and instead the alternative view is onsidered where markets ratheradjust to disequilibrium situations in a gradual manner. To do so the theoretialdisequilibrium model of AS-AD growth investigated in Chen et al. (2006) is refor-mulated for the ase of two large open eonomies, �rst eah in isolation and then in1



their interation as two subsystems within a large losed dynamial system.Our fous is set on the the importane of foreign exhange trading not only forthe stability of that single market but for the whole maroeonomi system. Weshow by means of eigen-value analysis the parameter thresholds by whih the steadystate of the system loses its stability properties.The remainder of the paper is organized as following: In setion 2 the theoretialtwo-ountry semi-strutural framework for the ase of an open eonomy is desribed.Setion 3 integrates two open eonomies and disusses in more detail the linkinghannels between both eonomies, as well as the dynamis of the nominal exhangerate (the �nanial link) and the steady state onditions. In that setion the model isalso estimated and the resulting dynami adjustments are analyzed . In setion 3.3the onsequenes of wage and prie �exibility, of monetary poliy as well as of thestruture in the foreign exhange markets for the stability of the dynamial systemare investigated by means of eigen-value analysis. Setion 4 draws some onludingremarks from this paper.2 The Baseline Open-Eonomy FrameworkIn this setion the losed eonomy, semi-strutural maroeonomi model disussedin Chen et al. (2006) is extended to a maroeonomi two-ountry framework throughthe inorporation of trade, prie and �nanial links between two similar eonomieswith imperfetly �exible nominal wages and pries. Hereby it is assumed that botheonomies have the same maroeonomi struture and are additionally ondutedwith the same type of monetary poliy. Therefore only the struture of the domestieonomy will be disussed in this setion, denoting with the supersript f foreigneonomy variables and assuming equivalent formulations for the foreign eonomy(with the e�et of the log real exhange rate η = s + ln(pf ) − ln(p) adequatelyadjusted).2.1 The Goods and Labor MarketsConerning the real part of the eonomy, a semi-strutural approah is pursuedassuming that the dynamis of output and employment an be summarized by the
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following laws of motion:
û = −αuu(u − uo) − αur(i − p̂ − (io − πo)) − αuv(v − vo) + αuηη + αuuf ûf (1)
ê = αeûû − αev(v − vo) (2)The �rst law of motion is of the type of a dynami bakward-looking open eonomyIS-equation, here represented by the growth rate of the apaity utilization rate of�rms. Conerning the losed eonomy dimension, it has three important domestiharateristis: (i) it re�ets the dependene of output hanges on aggregate inomeand thus on the rate of apaity utilization by assuming a negative, i.e., stabledynami multiplier relationship in this respet; (ii) it shows the joint dependeneof onsumption and investment on the domesti inome distribution, whih in theaggregate in priniple allows for positive or negative signs before the parameter

αuv, depending on whether onsumption, investment or the next exports are moreresponsive to relative real wage and wage share hanges;1 and (iii) it inorporates thenegative in�uene of the real rate of interest on the evolution of eonomi ativity.Additionally, in ontrast to the losed eonomy model investigated in Chen et al.(2006), we inorporate (iv) the positive e�et of foreign goods demand (proxied bythe growth rate of apaity utilization in the foreign eonomy) and (v) the positivein�uene of the deviation of the log real exhange rate η = s+ln(pf )− ln(p) (s beingthe log nominal exhange rate, whih law of motion will be de�ned below) from itsPPP onsistent steady state level ηo = 0.In the seond law of motion, whih desribes the growth rate of the rate ofemployment, we assume that the employment poliy of �rms follows � in the formof a generalized Okun's Law � the growth rate of apaity utilization (with a weight
αeû).2 Moreover, we additionally assume that an inreasing wage share has a negativein�uene on the employment poliy of �rms. Employment is thus in partiularassumed to adjust to the level of urrent ativity sine this dependene an be shownto be equivalent to the use of a term (u/uo)

αeû when integrated, i.e., the form ofOkun's law in whih this law was originally spei�ed by Okun (1970) himself.1We will, however, not engage into this debate here but rather adopt the most traditional viewaording to whih ∂û/∂v is unambiguously negative.2Despite of being largely ritiized due to its �lak of mirofoundations�, in a large numberof mirofounded, �rational expetations� models suh as Taylor(1994), Okun's law is used to linkprodution with employment.
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2.2 The Wage-Prie DynamisIn the modeling of the wage and prie in�ation dynamis the approah proposed byChiarella and Flashel (2000) and Chiarella, Flashel and Franke (2005) is pursued.This theoretial framework of aggregate demand �utuations, whih allows for under-(or over-)utilized labor as well as apital, is based on gradual adjustments to disequi-librium situations of all real variables of the eonomy. By allowing for disequilibriain both goods and labor markets, the dynamis of wages and pries an be disussedseparately from eah other in their strutural forms, assuming that both reat totheir own measure of demand pressure, namely e − eo and u − uo, in the market forlabor and for goods, respetively.3 Hereby e represents the rate of employment onthe labor market and by eo the NAIRU-equivalent level of this rate, and similarly by
u the rate of apaity utilization of the apital stok and by uo the normal rate ofapaity utilization of �rms are denoted. Indeed, as for example Barro (1994) pointsout, perhaps the most important feature that theoretial Keynesian models shouldomprise is the existene of imperfetly �exible wages as well as pries.As in Chiarella and Flashel (2000) and Chiarella et al. (2005), the expetationsin both wage and prie Phillips urve are modeled in a hybrid way, with rossovermyopi perfet foresight (model-onsistent) expetations with respet to short-runwage and domesti prie in�ation on the one hand and an adaptive updating in�ationlimate expression (symbolized by πc) onerning the evolution of the CPI in�ation(p̂c), on the other hand. Note that though the spei�ation our model features maynot be rational, it nevertheless has model onsistent expetations onerning theevolution of the wage and prie in�ation and also inorporates a similar degree ofinertia obtained in New Keynesian models only through also ad-ho �rules-of-thumb�or prie indexation assumptions.4More spei�ally, onerning the wage Phillips urve it is assumed that the short-run prie level onsidered by workers in their wage negotiations is set by the produer,so that produer prie in�ation gives the rate of in�ation that is perfetly foreseenby workers as their short-run ost-push term. Additionally, in order to inorporatethe role of import prie in�ation in the dynamis of the eonomy, we assume thatthe measure that is taken by workers to judge the medium-run evolution of pries in3As pointed out by Sims (1987), suh strategy allows to irumvent the identi�ation problemwhih arises when both wage and prie in�ation equations have the same explanatory variables.4See e.g. Galí and Gertler (1999) and Galí, Gertler and López-Salido (2001).
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their respetive eonomies is the Consumer Prie Index, de�ned as
pc = pξ(Spf )1−ξ,the geometri average of domesti and import pries � with pf being foreign prielevel and S the nominal exhange rate.Consequently, the CPI in�ation p̂c inludes both domesti in�ation (with a spe-i� weight ξ) and imported goods prie in�ation (with weight 1 − ξ), so that

p̂c = ξp̂ + (1 − ξ)(ṡ + p̂f ), (3)with s = ln(S). Beause of the unertainty linked with nominal exhange ratemovements, we assume for both workers and �rms' deision taking proesses, thatCPI in�ation is updated in an adaptive manner aording to5
π̇c = βπc(p̂c − πc) = βπcξ(p̂ − πc) + βπc(1 − ξ)(p̂f + ṡ − πc) (4)We thereby arrive at the following two Phillips Curves for wage and prie in�ation,whih in this ore version of Keynesian AS-AD dynamis are � from a qualitativeperspetive � formulated in a fairly symmetri way.The strutural form of the wage-prie dynamis is:

ŵ = βwe(e − eo) − βwv ln(v/vo) + κwpp̂ + (1 − κwp)πc + κwz ẑ, (5)
p̂ = βpu(u − uo) + βpv ln(v/vo) + κpw(ŵ − ẑ) + (1 − κpw)πc, (6)where ẑ denotes the growth rate of labor produtivity (whih we assume here justto be equal to gz = ẑ = onst. (gz denoting the trend labor produtivity growth).Note that as the wage-prie mehanisms are formulated, the development ofthe CPI in�ation does not matter for the evolution of the domesti wage share

v = (w/p)/z, measured in terms of produer pries, the law of motion of whih isgiven by (with κ = 1/(1 − κwpκpw)):
v̂ = κ [(1 − κpw)fw(e, v) − (1 − κwp)fp(u, v) + (κwz − 1)(1 − κpw)gz] . (7)with

fw(e, v) = βwe(e − eo) − βwv ln(v/vo) and
fp(y, v) = βpu(u − uo) + βuv ln(v/vo)5In the empirial appliations of this adaptive revision of the CPI in�ation we will simply use amoving average of the CPI in�ation with linearly delining weights.5



whih follows easily from the following obviously equivalent representation of theabove two Phillips Curves:
ŵ − πc = βwe(e − eo) − βwv ln(v/vo) + κwp(p̂ − πc),

p̂ − πc = βpu(u − uo) + βpv ln(v/vo)) + κpw(ŵ − πc)by solving for the variables ŵ − πc and p̂ − πc. It also implies the following twoaross-markets or redued form Phillips Curves:
ŵ = κ [βwe(e − eo) − βwv ln(v/vo) + κwp(βpu(u − uo) + βpv ln(v/vo))

+(κwz − κwpκpw)gz] + πc,

p̂ = κ [βpu(u − uo) + βpv ln(v/vo) + κpw(βwe(e − eo) − βwv ln(v/vo))

+κpw(κwz − 1)gz ] + πc,whih represent a onsiderable generalization of the onventional view of a single-market prie PC with only one measure of demand pressure, namely the one in thelabor market. Indeed, as it will be disussed below, the inorporation of separate butinterdependent dynamis of the nominal wages and pries allows for a muh moreriher analysis of the maroeonomi interdependenies between these variables andoutput, employment and inome distribution than models with only prie rigiditiesbut perfetly �exible nominal wages are able to deliver.2.3 Monetary PoliyAs standard in modern maroeonomi models, we assume that money supply a-ommodates the interest rate poliy pursued by the entral bank and thus does notfeedbak into the ore laws of motion of the model. As interest rate poliy we assumea lassial Taylor rule:
iT = (io − πo) + p̂ + φπ(p̂ − πo) + φy(u − uo). (8)The target rate of the entral bank iT is thus assumed to depend on the steady statereal rate of interest � augmented by atual in�ation bak to a nominal rate �, onthe in�ation gap and on the apaity utilization gap (as a measure of the outputgap). We assume furthermore that the monetary authorities, when pursuing thistarget rate, do not reat automatially but rather adjust to it in a smooth manneraording to

i̇ = αii(iT − i), (9)6



with αii determining the adjustment speed of the nominal interest rate.6 Inserting
iT in and rearranging terms we obtain from this expression the following dynamilaw of motion for the nominal interest rate

i̇ = −γii(i − io) + γip(p̂ − πo) + γiu(u − uo) (10)where we have γii = αii, γip = αii(1 + φπ), i.e., φπ = γip/αii − 1 and γiu = αiiφy.2.4 The Real Exhange Rate DynamisAs stated before, despite of the empirial inability of rational expetations modelsto explain the dynamis of the nominal exhange rate, the majority of theoretialmaroeonomi frameworks (and espeially in the nowadays quite popular DSGEmodels) still assume the rational expetations and a rational behavior of eonomiagents onerning the dynamis of the nominal exhange rate. A ommon proedurein these types of models is to assume that the dynamis of the nominal exhangerate are driven by the validity of the purhasing power parity (PPP) postulate, seee.g. Obstfeld and Rogo� (1995). Through a log-linearization around the generalequilibrium �rational expetations� steady state of the system, the � orretly �expeted depreiation rate of the nominal exhange rate between two eonomies issimply determined by
Et[st+1 − st] = πt − πf

t ,with st denoting the log of the nominal exhange rate and πt and πf
t the domes-ti and foreign prie in�ation rates, respetively. Under the assumption that theprie in�ation rate is determined by the di�erene between money- and onsumptiongrowth di�erentials, the atual nominal exhange rate an be expressed (applyingthe no-bubbles ondition) as (see Walsh (2003, p.277))

st =
1

1 + δ

∞
∑

i=0

(

1

1 + δ

)i

[(mt+i − m∗

t+i) − (ct+i − c∗t+i)]with δ as the intertemporal disount rate; m and m∗ as the money supplies; and
c and c∗ as the onsumption levels in the domesti and foreign eonomies. Thus,in the New Keynesian framework, the atual nominal exhange rate between two6In the aademi literature there is an ongoing and still unsolved debate about whether thereis an interest smoothing parameter in the monetary poliy reation rule of the entral banks orwhether the observed high autoorrelation in the nominal interest rate is simply the result of highlyorrelated shoks or only slowly available information, see e.g. Rudebush (2002) and Rudebush(2006) for a throughout disussion. 7



ountries depends on the urrent and future paths of the nominal money supply-and onsumption di�erentials between both eonomies.Though straightforward in a theoretial rational expetations general equilibrium,this solution implies nevertheless the existene of (solely) purely rationally handlingagents in the �nanial markets, an assumption that has been proven to be unable toexplain major stylized fats of the nominal exhange rate dynamis. As shown forexample in Ehrmann and Fratzsher (2005), the volatility of fundamentals (modeledin that study through an index of interest rate and output growth di�erentials andurrent aount de�its) is by far not as large as the dynamis of the orrespondingnominal exhange rates.Due to the empirial failure of rational expetations models, a large literaturebased on the assumption of heterogenous expetations or beliefs among the tradersin the foreign exhange market has arisen in the last deade. The inlusion of suhheterogeneity, and therefore of a somewhat �nonrational� behavior by the eonomiagents has proven quite valuable in providing insights and explanations onerningsome of the �puzzles� whih arise when �rationality� is assumed.7In the most basi heterogenous expetations framework, see e.g. Frankel andFroot (1990), two basi types of traders with di�erent belief patterns (or expeta-tions) onerning the future behavior of the nominal exhange rate are modeled: thefundamentalists and the hartists. The fundamentalists typially believe that thenominal exhange rate is driven by maroeonomi fundamentals suh as interestrate di�erentials, di�erent developments of prodution and employment and/or thevalidity of the PPP postulate and onsequently trade onforming to this belief. Inontrast, the hartists are assumed to follow the market tendenies, ating thus inpriniple in a destabilizing manner. The dynamis and stability of the resultingnominal exhange rate, therefore, depend on the relative strength and proportion ofthese two groups in the foreign exhange market.In more advaned theoretial frameworks about heterogenous beliefs a wide va-riety of extensions onerning the endogenous determination of the trader groupsomposition an be found: in Kirman (1993) for example the determination of thetwo groups is determined by a purely stohasti fator; in Lux (1995) the �ontagion�e�et, that is, the hange in the trading strategy, depends on the overall �mood� ofthe market and on the observed realized returns. De Grauwe and Grimaldi (2005), in7See De Grauwe and Grimaldi (2006, h.1) for an extensive disussion of the advantages of theheterogenous agents-approah with respet to the rational-expetations approah in the explanationof empirial �nanial market data. 8



a similar manner, assume the group hange probability as a funtion of the relativeprobability of the foreasting rules of the two groups and the risk assoiated withtheir use.8However, in the atual theoretial framework, these possible model extensionsare left for future researh, assuming for simpliity that the omposition of the twogroups of traders in the FX markets, the hartists and the fundamentalists, is given.The fundamentalists will primarily orient their nominal exhange rate expetationstowards levels whih would be onsistent with the equilibrium real exhange rate.In ontrast, the hartists will at in a rather destabilizing manner, paying attentionsolely to the past patterns of the nominal exhange rate.Using the notation of Manzan and Westerho� (2007), we assume that the log ofthe nominal exhange expeted by the fundamentalists is determined by
Ef

t (st+1) = st + βf
s (ft − st) (11)where ft represents the value of the maroeonomi fundamentals at time t. By rear-ranging this equation we obtain for the nominal exhange depreiation rate expetedby the fundamentalists

Ef
t (st+1 − st) = βf

s (ft − st). (12)Now, as usually done in the literature, we assume that the maroeonomi variableswhih serve as referene for the fundamentalists is the PPP postulate, that is
ft = ln(pt) − ln(pf

t ) (13)with pt and pf
t denoting the prie levels in the domesti and foreign eonomies,respetively. Inserting this expression in eq. (12) delivers

Ef
t (st+1 − st) = βf

s (ln(pt) − ln(pf
t ) − st) (14)

= βf
s (−ηt) (15)with ηt as the log of the real exhange rate at time t.Conerning the seond group of traders, the hartists, I assume that their ex-peted nominal exhange rate depreiation for t + 1 is simply determined by

Ec
t (st+1 − st) = βc

s(st − st−1). (16)8See Samanidou, Zshishang, Stau�er and Lux (2007) for a omprehensive survey artile onthis strain of researh. 9



Assuming that the fatual nominal exhange rate depreiation rate is determined by
st+1 − st = if − i + λ(βf

s (−ηt)) + (1 − λ)βc
s(st − st−1) (17)where the relative in�uene of both groups is represented by the fator λ, and takingthe ontinuous time aproximation for st+1 − st, we obtain

ṡ = if − i − λ(βf
s η) + (1 − λ)βc

s ṡt, (18)whih, after some manipulation, delivers
ṡ =

if − i − λβf
s η

1 − (1 − λ)βc
s

. (19)Eq.(19) learly shows that for
βc

s >
1

1 − λwe have explosive nominal exhange rate dynamis, while otherwise they are intrinsi-ally stable as a reverting proess towards the steady state, PPP onsistent nominalexhange rate level.This law of motion, together with the prie in�ation adjustment equations forthe domesti and the foreign eonomies deliver
η̇ = ṡ + p̂f − p̂

=
if − i − λβf

s η

1 − (1 − λ)βc
s

+ p̂f − p̂. (20)Note that in this formulation the real exhange rate dynamis are determined by awide variety of maroeonomi fators, as well as by the omposition of fundamen-talists and traders in the foreign exhange markets. Note that through the e�etof η on u, the real exhange rate ats intrinsially in a stabilizing manner. Thisnevertheless might, at the end, not hold if the in�uene of the hartists in the foreignexhange markets is predominant.Altogether the model of this setion onsists of the following six laws of mo-tion (with the derived redued form expressions as far as the wage-prie spiral isonerned):99As the model is formulated we have no real anhor for the steady state rate of interest and thushave to assume here that it is the monetary authority that enfores a ertain steady state valuesfor the nominal rate of interest. 10



The One-Country Sub-Module
û

Dynamic IS
= −αuu(u − uo) − αur(i − p̂ − (io − πo))

−αuv(v − vo) + αuηη + αuuf ûf (21)
ê

Okun′s Law
= αeûû − αev(v − vo) (22)

v̂
Wage Share

= κ[(1 − κpw)(βwe(e − eo) − βwv ln(v/vo))

−(1 − κwp)(βpu(u − uo) + βpv ln(v/vo)) + δgz ], (23)with δ = (κwz − 1)(1 − κpw)

π̇c
CPIClimate

= βπc(p̂c − πc), p̂c = γp̂ + (1 − γ)(ṡ + p̂f ) (24)
i̇

Taylor Rule
= −γii(i − io) + γip(p̂ − πo) + γiu(u − uo) (25)

η̇
Real Exchange

=
if − i − λβf

s η

1 − (1 − λ)βc
s

+ p̂f − p̂. (26)The above equations represent, in omparison to the baseline model of New Key-nesian maroeonomis, the IS goods market dynamis, here augmented by Okun'sLaw as link between the goods and the labor market, the Taylor Rule, a law of mo-tion for the wage share v that makes use of the same explaining variables as in theNew Keynesian model with both staggered pries and wages,10 and the law of motionthat desribes the updating of the in�ationary limate expression. In addition, wehave to make use of the redued form expression for the prie in�ation rate or theprie PC,
p̂ = κ[βpu(u − uo) + βpv ln(v/vo) + κpw(βwe(e − eo) − βwv ln(v/vo))] + πc (27)whih has to be inserted into the above laws of motion in various plaes in order toget an autonomous nonlinear system of di�erential equations in the state variables:apaity utilization u, the rate of employment e, the nominal rate of interest i, thewage share v, and the in�ationary limate expression πc. Eq.(27) ould be onsideredas a sixth law of motion of the onsidered dynamis whih however � when added �leads a system determinant whih is zero, allowing therefore for zero-root hysteresisfor ertain variables of the model. The laws of motion have been written in an orderthat �rst presents the dynami equations also present in the baseline New Keynesianmodel of in�ation dynamis, and then our formulation of the dynamis of inomedistribution and of the in�ationary limate in whih the eonomy is operating.10but with in�ation rates p̂, ŵ in plae of their time rates of hange and with no aompanyingsign reversal onerning the in�uene of output and wage gaps11



In sum, therefore, our dynami AS-AD growth model exhibits a variety of featuresthat are muh more in line with a Keynesian understanding of the harateristisof the trade yle than is the ase for the onventional modeling of AS-AD growthdynamis or its radial reformulation by the New Keynesians.2.5 Loal Stability Analysis: The Small-Open Eonomy CaseWe start our analysis of the stability properties of the system with the small-openeonomy ase, assuming that the foreign eonomy is and remains at its steady statelevel (uf = uf
o , ef = ef

o , vf = vf
o ). Sine we assume the same struture for botheonomies, the loal stability of one subsystem would imply the same for the othersubsystem, assuming that similar parameter dimensions. Due to its spei� formula-tion, the steady state of the 5D subdynamis an be supplied exogenously. It exhibits�ve gaps, to be losed in the steady state and has �ve laws of motion, whih whenset equal to zero, exatly imply this result.In order to investigate the role of heterogenous expetations in the foreign ex-hange market and the main international transmission hannels for the stabilityof the whole maroeonomi system analytially, the dimensions of our theoretialframework are redued through the following simplifying assumptions:

• The monetary authorities do not pursue an interest rate smoothing strategy,so that i = iT always holds. This is the ase when αii → ∞.
• βπc = 0. In this ase the in�ationary limate is onstant (πc = 0 is assumed).
• We an replae e through αeuu in the wage and prie in�ation adjustmentequations without loss of generality.Under the simplifying assumptions, the initial 5D dynamial system an be re-dued to the following 3D subsystem

û = −αuu(u − uo) − αur((io − πo) + φπ(p̂ − πo) + φy(u − uo))

−αuv(v − vo) + αuηη (28)
v̂ = κ[(1 − κpw)(βwe(αeuu − eo) − βwv ln(v/vo))

−(1 − κwp)(βpu(u − uo) + βpv ln(v/vo)) + δgz ], (29)
η̇ = ifo − (io + (1 + φπ)(p̂ − πo) + φy(u − uo)) −

λβf
s η

1 − (1 − λ)βc
s

− p̂. (30)12



with
p̂ = κ[βpu(u − uo) + βpv ln(v/vo) + κpw(βwe(αeuu − uo) − βwv ln(v/vo))] (31)to be inserted in several plaes.The orresponding Jaobian of this redued 3D subsystem
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∂û
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∂û
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< 0 (40)has the following sign struture
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.Aording to the Routh-Hurwitz stability onditions for a 3D dynamial system,asymptoti loal stability of a steady state is ful�lled when

ai > 0, i = 1, 2, 3 and a1a2 − a3 > 0,13
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.and a3 = − det(J).Our redued 3D dynamial system is stable around its interior steady state, ifthe following proposition is ful�lled:Proposition 1:Assume that the in�uene of the hartists in the foreign exhange marketis not predominant, i.e., that (i) βs
c (1 − λ) < 1 holds. Additionally,assume that (ii) (λβf

s (1+ φπ))/(1−βs
c (1−λ) < 1. Furthermore, assumethat (iii) βweαeu > βpu, that is, that wage in�ation reats more strongly tohanges in apaity utilization than prie in�ation. And �nally, assumethat (iv) κpw is of a su�iently small dimension, so that ∂û/∂v < 0 and

∂η̇/∂v < 0 hold.Then: The Routh-Hurwitz onditions are ful�lled and the unique steadystate of the redued 3D dynamial system is loally asymptoti stable.Sketh of Proof:As already state, as long as the in�uene of the hartists in the foreign exhangemarket is not predominant, the dynamis of the nominal exhange rate are asymp-totially stable. In this ase ∂η̇/∂η < 0, and the trae of J is unambiguously negative(and a1 > 0 holds), sine tr(J) = J11 + J22 + J33 < 0. (41)if ondition (i) in Proposition 1 is ful�lled.Condition (ii) ensures the partial derivative of η̇ with respet to u to be negativeand, together with ondition (iv), that ∂η̇/∂v < 0. Condition (iii) ensures that
14



∂v̂/∂u. In this ase, J1, J2 and J3, the seond-order minors of J are given by
J1 = J22 · J33 − J32 · J23

=
βs

fλκ (βwv(1 − κpw) + βpv(1 − κwp))

v(1 − βs
c (1 − λ))

> 0 (42)
J2 = J11 · J33 − J31 · J13

=
λβs

f [αuu + (αur + αuη) (φy + +φπκ (βpu + κpwβweαeu))]
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c (1 − λ))

+αuηκ (βpu + αeuβweκpw) (43)
J3 = J11 · J22 − J21 · J12
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> 0 (44)If onditions (i)-(iv) hold, the sign struture of the Jaobian matrix is given by
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.It an be easily on�rmed that under suh a sign struture, a2 =

∑

3

k=1
Jk > 0 and

a3 = − det(J) > 0, as well as the ritial ondition a1a2 − a3 > 0 for loal asymp-toti stability of the steady state of the system hold under the assumed parameterdimensions.Conerning the determinant of J, from the sign struture of the 3D Jaobian itan be easily seen that it is negative, so that a3 = − det(J) > 0.Conerning the loal asymptoti stability properties of the 6D subsystem, we aninfer without an analytial proof that it will lose stability if a) the onditions (i)-(iv)in Proposition 1 are no longer ful�lled, b) the adjustment speed of the in�ationarylimate βπc approahes in�nity or ) the nominal interest rate does not adjust suf-�iently fast to the target rate pursued by the monetary authorities, that is, whenthe interest rate smoothing parameter αii is insu�iently low.3 The Two-Country Framework: Estimation and AnalysisAfter having set up the basi struture of an open-eonomy framework of Keynesiannature, in this setion we integrate two eonomies (and therefore, two small-open-15



eonomy dynami models if onsidered separately) with similar harateristis (asthe U.S. and the euro area) into a onsistent two ountry framework.Considering both eonomies as a single maroeonomi framework, the resulting11D dynamial system omprises 11 dynami variables with the gaps
u − uo, e − eo, v − vo, i − io, p̂ − πo, η − ηo,plus the �ve ones for the foreign eonomy that orrespond to the �rst (domesti) �veof the list shown above.For the unique determination of the steady state position we set û, ê, v̂, i̇ equal tozero (and of ourse have the same situation for the foreign eonomy). This holds onlywhen all gaps are zero simultaneously, what additionally delivers (for η = ηo = 0)

ṡ = 0.Assuming a onstant steady state log nominal exhange rate s, we obtain fromthe redued form prie Phillips urves
p̂o = πco = ξπco + (1 − ξ)πf

co

p̂f
o = πf

co = ξfπf
co + (1 − ξf )πco ⇐⇒

πc = πf
c .By inserting again eq.(3) and its foreign eonomy ounterpart, we obtain

ξp̂o + (1 − ξ)p̂f
o = ξf p̂o + (1 − ξf )p̂f

owhih only holds true for p̂ = p̂f . At the steady state, thus, both ountries share thesame in�ationary limate and equilibrium in�ation rate, independently of the atualomposition of the CPI index in both eonomies. Under this ondition, the nominalexhange rate equation (19) delivers indeed a onstant nominal exhange rate at thesteady state, and therefore also a onstant real exhange rate, sine η = ηo.The struture of the model is summarized in Figure 1. This �gure shows atits top the interation of the foreign exhange market with the two eonomies andtowards the bottom the interation of both eonomies through their goods markets.As this diagrammati exposition of quantity and prie trade hannels linking thetwo eonomies shows, the maroeonomi interation between them seems intrinsi-ally stable with the sole obvious soure of instability (or even haos) is from theforeign exhange markets. Indeed, in the absene of predominant unstable nominalexhange rate dynamis (whih would our if the FX market would be governed16
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Figure 1: The real and �nanial links of the two ountry modelby the hartists), the dynamis of the two-ountry framework seem to be of a self-regulating nature through the interation of quantity and prie trade linkages. This,however, is not neessarily the ase: So for example leads an exogenous inrease inthe foreign demand (uf ↑) on the one hand to an inrease of prie and (through therelated inrease in foreign employment) wage in�ation abroad, whih in turn leads toa loss of ompetitiveness (η ↑) and to a ooling down of the foreign eonomy. On theother hand, an inrease in uf leads (through the �loomotive� e�et) to an inreasein the domesti level of eonomi ativity, to an inrease in domesti wage and priein�ation and subsequently to a fall of η, whih, in turn, is likely to boost further-more the eonomi ativity abroad. The net e�et of these two opposite e�ets �and therefore the stability of the system � depends thus to an important degree onthe degree of wage and prie �exibility in both eonomies. However, sine a through-out analytial alulation of the Routh-Hurwitz loal stability onditions for a 11Dsystem would be an extremely ompliated and, more importantly, nontransparenttask, the stability of the 11D system onerning variations of the strutural param-eters will be investigated in a numerial manner by means of eigen-value analysis insetion 3.3.3.1 Strutural Estimation ResultsThe empirial data of the orresponding time series stem from the Federal ReserveBank of St. Louis data set (see http:/www.stls.frb.org/fred) and the OECD databasefor the U.S. and the euro area, respetively. The data is quarterly, seasonally adjusted17



and onern the period from 1980:1 to 2004:4.Table 1: Data SetVariable Desription of the original series
e U.S. : Employment rateEuro area : Employment Rate (HP ylial omponent, λ = 640000)
u U.S. : Capaity utilization: Manufaturing, perent of apaityEuro area : Output Gap
w U.S. : Nonfarm Business Setor: Compensation per hour, 1992=100Euro area : Business setor: Wage Rate Per Hour,
p U.S. : Gross Domesti Produt: Impliit Prie De�ator, 1996=100Euro area : Gross Domesti Produt: Impliit Prie De�ator, 2000=100
z U.S. : Nonfarm Business Setor; Output per hour of all persons, 1992=100Euro area : Labor Produtivity of the business eonomy,
v U.S. : Nonfarm Business Setor: Real ompensation per output unit, 1992=100Euro area : Business Setor: Real ompensation per output unit(HP ylial omponent, λ = 640000)
i U.S. : Federal Funds rateEuro Area : Short-term interest rate
s EUR/USD Nominal exhange rateThe logarithms of wages and pries are denoted ln(wt) and ln(pt), respetively. Their�rst di�erenes (bakwardly dated), i.e. the urrent rate of wage and prie in�ation,are denoted ŵt and p̂t as in the theoretial framework. The in�ationary limate πcof the theoretial part of this paper is approximated here in a very simple way, bya linearly delining moving average of prie in�ation rates with linearly dereasingweights over the past twelve quarters, denoted π12

t .11 Figure 2 shows the time seriesof both the U.S. and the Euro Area desribed in Table 1. As it an be observedthere, the U.S. and the Euro Area have featured in the last two deades a remarkablesimilarity in their respetive wage and prie in�ation developments, as well as � to asomewhat lesser extent � in the dynamis of the apaity utilization and the outputgap, respetively.This, however, does not hold for the dynamis of the employment rate and thewage share of both eonomies. As it an be observed in Figure 2, while the U.S.unemployment rate has �utuated, roughly speaking, around a onstant level overthe last two deades, the European employment (unemployment) rate displayed a11We also estimated the strutural model shown in Table 3 with other proxies for the in�ationarylimate whih also overed the four, six and eighteen last quarters. These estimates ould be rejetedeven at the 10% signi�ane level. 18
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EZ_WSHARE US_WSHAREFigure 2: U.S. and Euro Area Aggregate Time Seriespersistent downwards (upwards) trend over the same time period. This partiularEuropean development has been explained by Layard, Nikell and Jakman (1991)and Ljungqvist and Sargent (1998) by an over-proportional inrease in the number oflong-term unemployed (i.e. workers with an unemployment duration over 12 months)with respet to short term unemployed (workers with an unemployment duration ofless than 12 months) and the phenomenon of hysteresis espeially in the �rst group.Beause the long-term unemployed beome less relevant in the determination of nom-inal wages (sine primarily the short-term unemployed are taken into aount), thepotential downward pressure on wages resulting from the unemployment of the for-mer diminishes, with the result of a higher NAIRU level, see Blanhard and Wolfers(2000). When long-term unemployment is high, the aggregate unemployment rateof an eonomy thus, �beomes a poor indiator of e�etive labor supply, and themaroeonomi adjustment mehanisms � suh as downward pressure on wages andin�ation when unemployment is high � will then not operate e�etively� (OECD(2002, p.189)).In order to take into aount the lower in�uene of the long-term unemployed inthe determination of wage and prie in�ation, we proeed as in Proaño (2008) anduse, for the euro area, the adjusted ylial omponent of the unemployment rateas a proxy for the short-term unemployment, sine time series data for long-termunemployment in the euro area are not available for the analyzed sample period.In order to hek the stationarity of the analyzed time series, Phillips-Perron unitroot tests were arried out in order to aount for residual autoorrelation (as done19



Table 2: Phillips-Perron Unit Root Test Results. Sample: 1980:1-2004:4Country Variable Lag Length Determ. Adj. Test Stat. Prob.*
ŵ - onst. -6.7769 0.0000U.S. p̂ - onst. -2.7647 0.0671
û - - -7.0655 0.0000
ê - - -4.8206 0.0000
i - - -1.8553 0.0608
ŵ - onst. -3.4982 0.0100euro area p̂ - none -2.3617 0.0183
û - onst. -8.0891 0.0000
ê - - -3.1516 0.0019
i - - -1.4810 0.1290*MKinnon (1996) one-sided p-values.by the standard ADF Tests), and also for possible residual heteroskedastiity. ThePhillips-Perron test spei�ations and results are shown in Table 2.The applied unit root tests rejet the hypothesis of a unit root for all series withexeption of the euro area nominal interest rate i. Although the test annot rejetthe null of a unit root, there is no reason to expet this time series to possess a unitroot. We reasonably expet these rates to be onstrained to ertain limited rangesin the euro area. Due to the general low power of the unit root tests, these resultsan be interpreted as only providing a hint that the nominal interest exhibit a strongautoorrelation.As disussed in the previous setion, the law of motion for the real wage rate,given by eq.(7), represents a redued form expression of the two strutural equationsfor ŵt and p̂t. Noting again that the in�ation limate variable is de�ned in theestimated model as a linearly delining funtion of the past twelve prie in�ationrates, the dynamis of the system (21)�(24) an be reformulated as

ŵj
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t ) + κpπ12π12,j

t + ǫpt

ln uj
t = ln uj

t−1
+ γu(uj

t−1
− uj

o) − αur(i
j
t−1

− p̂j
t) ± αuv(v

j
t − vj

o) + αuηηt−4 + ǫut

êj
t = αeu−1û
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In order to aount for a possible regressor endogeneity and heteroskedastiity,we estimate the two-ountry system omprising the U.S. and the euro area by meansof Three-Stage-Least-Squares (3SLS).Table 3: 3SLS Parameter Estimates: Two-Country SystemEstimation Sample: 1980 : 1-2004 : 4

ŵt βwe βwv κwp κwπ12 κwz R̄2 DWEuro Area 0.475 -0.437 0.862 0.270 0.239 0.706 1.603[2.664℄ [-3.794℄ [3.560℄ [1.173℄ [2.896℄U.S. 0.689 -0.399 0.490 0.574 0.348 0.341 1.815[4.341℄ [-3.033℄ [1.827℄ [3.072℄ [5.059℄
p̂t βpu βpv κpw κpπ12 R̄2 DWEuro Area 0.252 0.114 0.073 0.877 0.898 1.520[4.391℄ [2.138℄ [1.897℄ [24.356℄U.S. 0.130 0.144 0.109 0.579 0.788 1.389[2.748℄ [2.550℄ [3.243℄ [19.274℄

lnut γuu−1 αur αuv αuη αuuf R̄2 DWEuro Area -0.109 -0.062 -0.163 0.012 0.101 0.927 1.753[-3.416℄ [-3.184℄ [-2.724℄ [2.353℄ [1.531℄U.S. -0.091 -0.038 -0.112 -0.008 0.152 0.904 1.520[-3.387℄ [-1.829℄ [-2.088℄ [-1.308℄ [1.545℄
ê αeu−1 αeu−2 αeu−3 R̄2 DWEuro Area 0.135 0.128 0.074 0.615 1.114[7.176℄ [6.864℄ [4.110℄U.S. 0.151 0.101 0.045 0.369 1.436[5.250℄ [3.439℄ [1.575℄
i φi φip φiu R̄2 DWEuro Area 0.931 1.562 1.925 0.981 1.366[49.645℄ [10.653℄ [2.915℄U.S. 0.823 2.168 0.404 0.928 1.892[31.659℄ [15.328℄ [1.892℄
s αss λ αsŝ R̄2 DW0.834 0.115 0.232 0.917 1.608[19.110℄ [1.978℄ [2.771℄As it an be observed in Table 3, we �nd a wide support for the theoretial for-mulation disussed in the previous setion. In the �rst plae we �nd similar andstatistially signi�ant oe�ients for ln(v/vo), the Blanhard-Katz error orretionterms, in both the wage and prie adjustment equations of both the U.S. and the euroarea. In the seond plae, our ross-over formulation of the in�ationary expetationsannot be statistially rejeted in the wage in�ation equation of both eonomies and21



the U.S. prie in�ation equation. For the euro area, the ross over term of atualwage in�ation determining the atual prie in�ation seems not to be signi�ant.12Furthermore, the in�uene of the market spei� demand pressure terms (the a-paity utilization in the prie- and the employment rate in the wage Phillips urveequations) is also orroborated by our estimations, as well as the fat that wage �ex-ibility is higher than prie �exibility (onerning their respetive demand pressuremeasures) in both the U.S. and the Euro Area, a result in line with the �ndings ofChen and Flashel (2006) and Flashel, Kauermann and Semmler (2007).Conerning the estimated open eonomy IS equation, our 3SLS estimations show,as expeted, the negative in�uene of the expeted real interest rate on the dynamisof apaity utilization in both eonomies. The same holds true for the e�et of v−vothe deviation of the labor share from its steady state level, in both U.S. and EuroArea, showing that a relatively high labor share (or real average unit labor osts) hasa negative impat on the domesti rate of apaity utilization, something that holdsfor a pro�t led eonomy. The oe�ient αuuf , whih represents the e�et of foreigngoods demand on the dynamis of the domesti apaity utilization rate, are bothpositive and signi�ant (with the U.S. oe�ient of an unexpetedly high value, ifone takes into aount that the U.S. in�uene is probably higher for the euro areain this respet than otherwise) for both eonomies.13The parameter estimates in the dynami Okun's law and Taylor rule equationsof both eonomies are positive, statistially signi�ant and of reasonable dimension,with nevertheless a higher reation oe�ient to the in�ation in the U.S. than inthe euro area for the analyzed sample period. Conerning the law of motion of thelog nominal exhange rate, both the log real exhange rate and the interest ratedi�erential in�uene the level of the log nominal exhange rate, the former in anegative and the latter in a positive manner.12In Proaño (2008), where the losed eonomy dimension of this theoretial model was investi-gated, almost idential results onerning both eonomies are reported. The only exeption was theross-over term (spei�ed there not as ŵt − ẑt � with ẑt as the atual labor produtivity growthrate, but only as ŵ) in the prie in�ation equation for the Euro Area, whih there, turned out tobe statistially signi�ant.13In the dynami adjustments simulations of the next setion we will alibrate this oe�ient tobe if not lower, at least equal to that of the euro area.
22



3.2 Dynami AdjustmentsIn order to evaluate the empirial plausibility of our theoretial framework, we sim-ulate an approximate disrete time version of the semi-strutural model disussedin setion 2 based on the estimated 3SLS strutural model parameters disussedin the last setion.14 Additionally, the parameters onerning the theoretial CPIin�ationary limate for both ountries were alibrated with the following values:
βπc = 0.5 κπc = 0.5 ξ = 0.85.Both ountries have thus the same degree of in�ation limate inertia (representedby βπc , the adjustment oe�ient of the CPI in�ationary limate), whereafter eahnew (monthly) CPI in�ation rate observation updates with only a 0.5 weight thein�ationary limate. Both ountries have also the same degree of redibility in themonetary poliy target (κπc) as well as the same omposition of domesti and foreigngoods in the CPI index.15In Figure 3 the dynami adjustments of two arti�ial eonomies based on thestrutural parameters estimates of both the U.S. and the euro area (depited intable 3) to a hypotheti one perent (100 basis points) U.S. monetary poliy shokare shown.
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Figure 3: Simulated Impulse-Responses to a One Std. Dev. U.S. Monetary Poliy ShokAs Figure 3 shows, the numerial simulations of the alibrated theoretial disretetime model deliver, to a large extent, the stylized fats on monetary poliy shoks14The numerial simulations of this setion were performed using MATLAB. The simulation odeis available upon request.15This spei� value is taken from Rabanal and Tuesta (2006).23



disussed in the last setion (the time axis shows the months after the shok). Asexpeted, a positive monetary poliy shok in the U.S. leads to an inrease in theEUR/USD nominal exhange rate primarily via the unovered interest rate parity(UIP) ondition omprised in the law of motion of the log nominal exhange rate.This nominal appreiation of the US Dollar, together with the e�et of the inter-est rate inrease, leads to an eonomi slowdown, observable in the derease in theapaity utilization rate (the output gap). Following the downturn of this variable,employment also falls, followed by wage and prie in�ation. These variables re-turn bak to baseline in approximately 40 months, or nearly four years. Conerningthe reation of the euro area variables to a U.S. monetary poliy shoks, Figure3 shows that the euro area is a�eted by the ontrationary U.S. monetary poliyshok through two maroeonomi hannels: Firstly, by the drop in foreign aggre-gate demand and seondly, by the gain of relative ompetitiveness resulting from thenominal (and real, due to the sluggishness in the wage an prie adjustment) deprei-ation of the euro. As �gure 3 shows, in the alibrated two-ountry model underlyingthese simulations the inrease in relative ompetitiveness of the euro area learlydominates the fall in the U.S. foreign goods demand, with eonomi ativity in theeuro area inreasing after a ontrationary monetary shok in the U.S. eonomy.Conerning the dynami reation of the nominal exhange rate, in the modeldisussed here, there is indeed a somewhat delayed reation of this variable, with themaximum e�et taking plae not instantaneously but after one or two periods.Next we fous on the stability properties of this two-ountry marodynami sys-tem onerning variations in the parameter values.3.3 Eigen-Value-Based Stability AnalysisAs previously mentioned, if the stability of a marodynami system is not simplyimposed through the rational expetations assumption, the relative strength of thedi�erent maroeonomi hannels interating in an eonomy (and in this ase, be-tween two eonomies) beome entral for the loal and global stability properties ofthe system analyzed.The main purpose of this setion is to highlight this issue within the semi-strutural two-ountry maro-framework disussed and estimated in the previoussetion. For this an eigen-value stability analysis is used taking as the benhmarkparameters the estimated values presented in the previous setion. After alibratingthe 11D ontinuous time system, the eigen-values of the system are alulated eteris24



paribus for di�erent parameter of the models (mostly in the 0-1 interval) using theSND pakage disussed by Chiarella, Flashel, Khomin and Zhu (2002).In Figure 4 the maximal eigen-values of the system for varying values in thelosed-eonomy- (the one-ountry submodule under αuuf , αη = 0, ξ = 1) alulatedwith the U.S. parameter estimates of Proaño (2008) � shown in Table 4 � and in theopen-eonomy ases are skethed.Table 4: Closed-Eonomy Model � Calibration Parameters (Proaño (2008))Goods Markets γuu αur αyv0.077 0.042 -0.173Labor Markets αeu1 αeu2 αeu3 αev0.201 0.113 0.039 0.100Wage Phillips Curve βwe βwe κwp 1 − κwp0.679 0.208 0.420 0.580Prie Phillips Curve βwe βwe κwp 1 − κwp0.294 0.113 0.044 0.956Monetary Poliy Rule αii φip φiu0.830 2.17 0.423
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Figure 4: Eigen-Value-based Stability Analysis: The Real EonomyThe omparison between Figures 4 and 5 reveals by and large the same quali-tative impliations of a variation of the analyzed oe�ients for the stability of thesystem (in the two- and the one-ountry ase): So, while the stability propertiesof the respetive systems seem to be invariant for di�erent parameters of αuv (the25
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Figure 5: Eigen-Value-based Stability Analysis: The Real Eonomyreation strength of apaity utilization to an inrease in the wage share), βwe (thewage in�ation reativeness parameter with respet to labor marker disequilibriumsituations), as well as βwv and βpv (the Blanhard-Katz error orretion terms inboth wage and prie in�ation adjustment equations), the same does not hold for theremaining real eonomy parameters. Indeed, high oe�ients of αur (the real interestrate reativeness of the apaity utilization), both κwp and κpw (the ross-over in�a-tion terms in the wage and prie Phillips Curve equations), a high prie �exibilitywith respet to goods market disequilibrium situations (represented by the parameter
βpu) as well as as a high adjustment of the in�ationary limate πc, determined by βπcseem to indue instability in the system. Conerning the open-eonomy dimensionof the model, Figure 4 shows that both a high reativeness of apaity utilizationtowards the real exhange rate and the dynamis of the foreign eonomy (determinedby αη and αuuf , respetively), are likely to indue instability of the system due toan eventual over-synhronization of both eonomies whih might feature reinforingproperties.Figure 6 shows the eigen-value diagrams resulting from variations in the monetarypoliy parameters. As expeted, while an inrease in the αii (the adjustment speedof the atual nominal interest rate with respet to iT) indues stability into boththe losed and the open eonomy systems, the steady state stability properties seemto be invariant to hanges in φy (the reation oe�ient of the monetary poliy26



instrument with respet to the output gap).The Closed Eonomy Model
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The Open Eonomy Model
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Figure 6: Eigen-Value-based Stability Analysis: Monetary PoliyThis, however, does not hold for φπ, the reation oe�ient with respet to thein�ation gap. Indeed, in line with the aademi literature on monetary poliy, we�nd in the losed eonomy ase that the steady state of the eonomi system is bestable only if φπ > 1, that is, only if monetary poliy reats in a su�iently ativemanner with respet to in�ationary developments. The eigen-value diagram of φπ,however, shows that the threshold value for stability in the open eonomy ase liesmuh lower than in the losed-eonomy ase, relativizing up to a ertain extent thevalidity of the prominent Taylor Priniple, at least for large eonomies suh as theU.S. and the euro area.This result, though somewhat surprising at �rst sight, is atually quite reason-able: In ontrast to the losed eonomy ase, in an open eonomy the monetarypoliy transmission mehanism is enrihed by other transmission hannels suh asthe nominal exhange rate and the ompetitiveness hannels. So for example an in-terest rate inrease leads not only to higher borrowing osts and therefore to a loweronsumption and investment demand, but also, in an open eonomy, to a nominal(and real) appreiation of the domesti urreny. This in turn leads to a derease inthe net exports. In an open eonomy, thus, monetary poliy an rely on the ativa-tion of more transmission hannels and therefore needs not to be as aggressive as inthe losed-eonomy ase in order to stabilize the eonomy.In Figure 7 we an observe the eigen-value diagrams onerning the parameters27



of the nominal exhange rate dynamis. As it an be observed, an inrease in βf
s ,the �fundamentalists� parameter (whih was restrited to one in the estimations ofthe previous setion) indues stability into the system. This is also the ase for λ,the relative share of fundamentalists in the foreign exhange market, whih eterisparibus seems not needing to be partiularly high in order to stabilize the system.
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Figure 7: Eigen-Value-based Stability Analysis: FX DynamisLast but not least, the middle graph in Figure 7 shows the eigen-value diagram for
βc

s, the parameter denoting the �trend-hasing� degree by the hartists. As expeted,an inrease in βc
s brings about instability into the system. The swith from stabilityto instability, however, does not happen in a smooth manner but is rather of a quitenonlinear nature. This is due to the fat that an inrease in βc

s does not a�et thestability of the system as long as the inequality 1 > (1 − λ)βc
s (the denominatorin the nominal FX dynamis given by eq. (19)) is ful�lled. As it an be observed,there exists a threshold value of βc

s for whih this inequality is not ful�lled anymoreand whih auses a sign reversal in the nominal FX dynamis whih leads to a totalinstability of the system.4 Conluding RemarksIn this paper a basi two-ountry theoretial framework in the line of the disequi-librium approah by Chiarella and Flashel (2000) and Chiarella et al. (2005) wasmodeled where two large open eonomies interated with eah other and indeed in-�uened eah other through trade, prie and �nanial hannels. The disrete timeversion of this theoretial framework (whih was alibrated with estimated param-eters of the U.S. and the euro area), while still quite basi in its struture, wasnevertheless able to deliver dynami responses in line with other empirial studieson the dynamis of open eonomies suh as Eihenbaum and Evans (1995), Kim(1999) and Kim and Roubini (2000). 28



Through the alulation of the eigen-values of the 11D system, the e�ets of vari-ations in the parameter values were investigated. This eigen-value analysis on�rmedby and large the �ndings of previous studies suh as Chen et al. (2006) onerningthe role of wage and prie �exibility for the stability of the eonomy. Furthermore,the maximum-eigenvalue-diagram onerning the in�ation gap oe�ient φπ in themonetary poliy rule showed that in an open eonomy the threshold value for thee�etiveness of monetary poliy is not one as disussed for example in Woodford(2003), but rather less than one, due to the funtioning of other stabilizing maroe-onomi hannels suh as the real exhange rate hannel in an open eonomy.Partiularly with regard to the modeling of nominal exhange rate dynamis, thiseigen-value analysis orroborated the standard notion onerning the destabilizingin�uene of the hartists not only for the FX dynamis, but also for the maroeo-nomi system as a whole. The inorporation of a more elaborated spei�ation ofthe hartists/fundamentalists behavior and their interation into a maroeonomimodel as the one disussed here seems to represent a promising researh diretion forthe understanding of the link between nominal exhange rate dynamis and maroe-onomi fundamentals. We intend to do this in further researh.
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