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Abstract: Formerly, the fixed exchange rate was identified as the mdinypim economy, but in time it has been proved that the
applicability of this policy in economy is not possible. Withe new Keynesian approach, this situation has led to ttmafion and
development of new monetary policies. The Keynesian modelatary policy in this article has been based on the flexikbbange
rate. By applying the bifurcation theory on monetary poleyameters the interrelations among the inflation targeeyahe output
gap and the equilibrium real interest rate were examined.
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1 Introduction

In this study, The new Keynesian model, which is one of thetrimpgortant models in macroeconomics, is examined. A
new model including the new Keynesian structure is triede¢csét up. Hopf bifurcations are shown on the model by
using Hopf Bifurcation Theorem. By applying the bifurcatitheory on monetary policy parameters the interrelations
among the inflation target value, the output gap and the ibguin real interest rate were examined.

It is observed that strict inflation targeting (price stipjlstrategy together with the last worldwide financialsisihas
intensified contractionary effect of the crisis. This shahat it should be production stability instead of price digb
Therefore, post crisis flexible inflation targeting (flexdtprice) and outward oriented economy approach strategées a
applied. So that effects of crisis are tried to be minimiZ2epending on the exchange rate in the open economy inflation
targeting strategy was develop&xs[24].

In advance of global crisis, it has been thought that flexéxehange rate is what increases the efficiency of monetary
policy in outward oriented economies. Based on this viewai been tried to improve inflation targeting decreasing the
effects of economic shocks on markets[31]. It puts forwéel question of how to determine the interest rates. Within
this scope, different views have been discussed. Barrgitithat if the central bank production hungry that occurred
fluctuations consideration for implementing a flexible pglithe gradual determination of the nominal interest rate t
ensure the convergence of long-term inflation target foirtfiation forecast refers[11,33].
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First of these views is Classical Interest Theory which amsiinterest is determined by saving and investment
decisions. The second view is Liquidity Preference Thedri{aynes. According to Keynes, interest is determined by
reel money supply and reel money demand. More contempotiary than the others in literature is Neo-classical
Loanable Funds Theory. This theory is a more advanced vediolassical interest theory which argues that interest is
determined by loanable fund supply and fund demand. Anotheory related to interest rates is Neo-Keynesian
Hicks-Hansen Interest Rates Theory. According to this iyydoterest rates are determined by both reel and monetary
processes.

2 Related Literature

2.1 Interest Rate In The Keynesian Approach: Liquidity &eice Theory

Keynes which is seen as a reward for giving up liquidity, ieg rate, money owners, refers to others as a measure of the
degree of irritability in the rights fail overs [28].

According to Liquidity Preference Theory used by Keynegaaonomists to explain interest rate, money demand is one
of the factors determining interest rate. Money demand gbsurelated to two factors; level of price and income.
Increase in income level increases money demand. Therenvareetasons for this: First, when income and wealth
increases due to economical activities, people want to keee money as a value depositary. And, when income
increases, people will want to do more operations so that Wik keep more money. As a result, the more increases
income, the more increases money demand. Second facton affiécts money demand is changes in price level. When
price level increases, it becomes impossible for the petmpiaake the same amount ofreel operation with the money
they have so they increase the nominal money demand to tle¢ déwvhich they could buy goods and services
previously. Therefore, increase in price level increaseaaey demand [28,30]. As a result, factors leading to chairges
money demand are income and price levels. In expansiongsenidien income increases ( all other things being stable),
interest rate will increase. Albeit, when general level o€gs increases (money supply and other economical vasabl
are stable), increase rate will increase [34].

Interest rate in this aspect, is not a variable determinedkblprocesses but becomes a variable determined nominally
Keynes explained the interest rates which have been ewgldmterms of reel factors before, in terms of monetary
factors. In Keynesian analysis interest has two importanttion[35]; first of it is that it affects making a choice
between keeping the savings as money and shift to alteen@westment tools. The more is this price, the less is the
inflation money demand. The second function of inflation ioremny is that it relates the money market with the reel
market so that the interest rate determined in monetary atigets reel sector through investment demand. As a result,
in Keynes interest rates analysis, interest rates are tattap a function of money supply and demand, and is statéd tha
increase in the money supply by monetary policy implemanigren the money demand is stable, decreases interest
rate[16]. In addition to this, Keynes expresses that treeerninimum level of interest rate which it cannot decrease le
than that. This level is "liquidity trap interest rate” [35]. In Keynesian theory, the effect leading to liquiditgyris the
investors’ expectation of increase in interest rates.

This effect expresses the original short-term effect of ange in money stock on interest rates. In short, if incregsin
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money supply heads for capital market (bond market), bontbshel and bond prices increase and interest rates decrease.
This effect is named liquidity and as a result of this effetéiest rates decrease. Liquidity Preference Theory oh&gy
appear due to this effect [28].

2.2 The relationship between the output gap and Interest rat

According to Keynesian theory, every increase in money lsufyth an assumption of no change in liquidity function)
will decrease interest rate, and every decrease in mongyhysujill increase interest rate. In other words, there is an
inverse proportion between money supply in the control ohetary authority independent Central Bank and interest
rates [33]. Related to the volatility in money supply inceaesults in increase investor’s keeping treasury bKl fisis
increasing risk increases money demand, increases interes, decreases investment; therefore, level of output
decreases [36]. Effect of money supply increase on inteaéss is actualized by four different macro variable whidh a
liquidity effect, general level of prices effect, incoméest and inflationary expectations[22].

The demand for money will vary depending on factors as incanteprice level. The increase in income increases the
demand for money. There are two reasons for this: The se@asn is the growth of wealth and increase income while
first reason for determining changes in the price level. Wthenrmoney supply increases, interest rates are expected to
fall. Accordingly, the independent variables used in thelgttheoretically increases the money supply when interest
rates are expected to fall.

2.3 The relationship between the level of interest ratesiafiation

In Fischer book published in 1936 "The Purchasing Power ofh#&§d Irving Fischer discussed the relation between
interest and inflation [22].

Fisher equationi = r + rre (nominal interest rate = reel interest rate + expected ioflatate) puts forward nominal
interest rates of any period is equal to the sum of reel isteaes and expected inflation in the same period. In other
words, changes in inflation anticipated in the long term isa¢do the changes in nominal interest rates. That's to say,
nominal interest rates increase in a one to one correspoadeith the increase in inflation, however, it does not affect
reel interest rates. This fact is named as Fischer Effeatosling to this view known as Fisher Effect, continuous in
growth rate of money, first leads to decrease in nominal ésterate, then while outcome and inflation are increasing,
interest rates increase progressively [37]. In high irdlzst milleu, individuals will ask for higher interest inder to
protect their savings from the negative effects of inflatids a result, increase in inflation will lead to increase iterast
rates. In accordance with flexible inflation targeting stggt policy of central bank determines short term forward
interest rate in order to minimize the deviance on outputayapinflation. According to Barnett[11], if the central bank
applies a flexible policy considering fluctuations in outgap, it is necessary to determine nominal interest ratedaror

to provide inflation estimate to converge gradually to lomgrt inflation targeting.

The long-term changes in expected inflation, the nominaradt rate gives rise to an equal change. However, does not
affect real interest rates. The reason why there is suctatiaelbetween inflation and nominal interest rates, in ting lo
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term reel interest rate is being affected by the monetargadity. Nominal interest rates increases in one to one
correspondence with inflation. The anticipated relatiotwieen inflation and nominal interest rate is in a positive
direction.[17].

2.4 The relationship between interest rate and exchange rat

There is no consensus in the direction of the relation betweerest rate and exchange rate in the literature. In amardt
oriented economy with free capital movements increase measic interest rates will lead to decrease in exchange rate
due to the increase in capital inflow which in turn nationakency increases in value. In this case it can be noted that
there is a negative relation between interest rates andaegehrates. However, since interest rate is one of the money
demand determiners, a positive relation may emerge betiweenl exchange rate. In other words, increase in interest
rates may limit the demand for national currency and may teadcrease in inflation rate. In this case, national curyenc
will decrease in value and exchange rate will increase[®8]a result, there may be both negative and positive relation
between interest rate and exchange rate.

2.5 Methods

The strategy in which the least deviation taking place iraiidh and outturn gap in the presence of economical shock is
optimized Taylor in which macro reserve is included. Tayaite is a view put forward by John Taylor in 1993 in relation
with the rules to be obeyed by the central banks in monetaligypto be carried out[38]. Main idea of Taylor Rule is
central banks’ determining short term interest rates basedutturn and inflation. According to Taylor Rule, when a
central bank anticipates inflation and outturn to be ovetaitgeting level, it increases interest rates, when it gdtes
them under its target level it decreases the interest r@®&s Taylor states that his rule in accordance with the ager
rate tool which he defines as a function of outturn gap andtiofiautturn which deviates from the targeted is not only
a good definition of monetary policy but also a reasonable&pasluggestion [38]. But, in the crisis period Taylor Rule
is the outermost strategy to the political activities. le framework of Taylor Rule, deviation from the outturn gajpl an
inflation gap is quite high. Therefore, Taylor Rule is theatgy in which the loss is the highest. So when conducting
monetary policy, central banks should not depend on new &&gin based Taylor Rule and expand it with macro reserve
policy. Otherwise, reel interest rate taken constant imatance with Taylor Rule will lead the economy low intereser
trap and increase the possibility of crisis in the condgitimat financial intermediaries borrow the most and the |8t

3 Bifurcation

Bifurcation analysis has been widely used to examine ars$iffethe dynamic behavior of a variety of economic models
in economic literature.

Grandmont [24] found that the parameter space of even thpladt classical models is stratified into bifurcation
regions. Grandmont was not able to reach conclusions abeuyidlicy relevance of his dramatic discovery. As a result,
Barnett and He [3,5] investigated a Keynesian structuradehand found results supporting Grandmont’s conclusions
within the parameter space of the Bergstrom-Wymer contisttome dynamic macroeconometric model of the UK
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economy. Barnett and He [6,7] chose to continue the invaistig of policy-relevant bifurcation by searching the
parameter space of the best known of the Euler equationsoe@mmometric models: the Leeper and Sims [30] model.
The results further confirm Grandmont’s views.

Barnett and He [4,5] show the existence of a transcritical ldopf bifurcation for different policy parameters in the
dynamic, continuous time macro econometric model of Beogset al. [16]. Furthermore, Barnett and He [6,7,10] find
the existence of a singularity induced bifurcation withiire tempirical parameter space of the Leeper and Sims [30].
Euler equations model for the US economy. Barnett and Dui$&k recently found the presence of period-doubling
and Hopf bifurcation in new Keynesian models.

Barnett and Duzhak [8,9] analyzed bifurcation using a dossonomy new Keynesian model, based on Walsh [39], and
found both Hopf and period doubling bifurcations within th@&ameter space. As observed by Barnett and He [3,5,7]
and Barnett and Duzhak [8,9], the existence of bifurcationrfdaries in the parameter space indicates the presence of
different solution types corresponding to parameter \aklese to each other, but on different sides of the bifuocati
boundary. Barnett et al. [11] found that including industrdrganization features into a Zellner's Marshallian [40]
macroeconomic model, permitting entry and exit of firms,gloet decrease the relevancy of bifurcation phenomena. In
Barnett and Eryilmaz [12], we previously analyzed Gali andndcelli's [23] model, which is an open economy new
Keynesian model, and found that introducing parameteeta@lto the open economy structure affects the values of
bifurcation parameters and changes the location of bifimed&oundaries.

In Barnett and Eryilmaz [13] examine another mainstream HKeynesian model based on Clarida et al. [20,21],
hereafter CGG Model, in the open economy tradition to furthglore analytically the possibility of Hopf bifurcatien
within open economy new Keynesian structures.they ingastd the possibility of bifurcations in the open-economy
new Keynesian model derived by Walsh [39] based on Claridal.ef20,21]. They provided the theory needed to
implement the numerical search and locate Hopf bifurcationndaries. Their theoretical results are consistent with
prior results from other new Keynesian models in Barnett &ndzhak [8,9], and Barnett and Eryilmaz [12].
Consequently, they show considering different monetarjcpaules and incorporating numerical analysis of those
models have been extended the frontier of bifurcation amabf new Keynesian models.

4 Hopf Bifurcation

Definition 1. A Hopf or Poincare-Andronov-Hopf bifurcation is a local imi€ation in which a fixed point of a dynamical
system loses stability as a pair of complex conjugate esjang of liberalization around the fixed point cross the
imaginary axis of the complex plane.

Theorem 1.Consider the two dimensional system

F=fxy1),

’ 1
(Xy,T) &

=f
t—9

Q|

wherert is the parameter and suppose thati(xy (1)) is the equilibrium point andr (1) +iB(1) are the eigenvalues of
the Jacobian matrix which is evaluated at the equilibriuninpdn addition let’s assume that the change in the stailit
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of the equilibrium point occurs at = 7« wherea (7x) = 0. System (1) is rewritten as follows;

I — agq (1) x+a2(1)y+ f1 (%Y. T),

a (2)
@ = (D) X+ax(1)y+01(X,y, 7).

The linearization of the system (1) about the origin is gibgr%%t( =J(1) X, where X=

X] and
y

821('[') 822('[')

J(T) _ [all(r) aj_z(T)‘|

is the Jacobian matrix evaluated at origin.

Theorem 2.Let f; and g, in system(2) have continuous third order partial derivas in x and y. Suppose that the origin
is an equilibrium point of (2) and that the Jacobian matrix Jas above, is valid for all sufficiently smatl|. Moreover,
assume that the eigenvalues of matrix)\Jare a (1) =i (1) wheren (0) = 0, 3(0) # 0 such that the eigenvalues cross the
imaginary axis with nonzero speed, i.e.,

da
g7 [0 # 0.

Then in any open set Ucontaining the originRA and for anyty>0, there exists a valug, |T| (Tosuch that the system of
differential equations (2) has a periodic solution foe= T in U [1].

The Hopf bifurcation theorem was used in a lot of economidyaig Applications of this theorem are found in, for
example, Torre (1977), Benhabib and Nishimura (1979), Slem(1987), Gabisch and Lorenz(1987), Zhang (1990),
Lorenz (1993), Lorenz (1994), Sasakura (1994), FlaschelSethi (1996) and Asada (2006). Our system is different
from all the models presented by them[16], [5].

Definition 2. The bifurcation stated in the Hopf bifurcation theorem iflexd”supercritical” if the equilibrium point (0,0)
is asymptotically stable when= 0 ( at the bifurcation point) and it is called "subcritical” ithe equilibrium point (0,0)
is negatively asymptotically stable (ast —) whent = 0.

In a supercritical Hopf bifurcation, the limit cycle growsitoof the equilibrium point. In other words, right at the
parameters of the Hopf bifurcation, the limit cycle has zamplitude, and this amplitude grows as the parameters move
further in to the limit cycle[3],[4].

However in a supercritical Hopf bifurcation, there is antabte limit cycle surrounding the equilibrium point, and a
stable limit cycle surrounding that. The unstable limit leyshrinks down to the equilibrium point, which becomes
unstable in the process.

Let f (0) = 0, for the dynamical system

!

x =f(x), xeR" (3)

and let the eigenvalues of the Jacobien matridba\,, - -- , A,. Suppose that, the real parts of the eigenvalues are zero
and if not, suppose there ang numbers of eigenvalues witReA > 0, np number of eigenvalues witReA = 0 andn_

(© 2016 BISKA Bilisim Technology



=
CMMA 1, No. 1, 1-13 (2016) htmsci.com/cmma BISKA 7

numbers of eigenvalues wifReA < 0. LetT€ be the eigenspace on imaginary axis correspondimg &genvalues. The
eigenvalues on the imaginary axRe\ = 0) are called the critical eigenvalues as on the eigenspécAnd suppose
the functiong! denote the flow corresponding to the equation (3). With tlassemption, we state the Center Manifold
theorem as follows.

Theorem 3.(Center Manifold) Let f0) = 0, for the dynamical system

/

x =f(x),xeR" (4)

and let the eigenvalues of the Jacobien matriXAheA ,, - -- | A,. Suppose that, the real parts of the eigenvalues are zero
and if not, suppose there are mumbers of eigenvalues with Re- 0, ng number of eigenvalues with Re= 0 and n
numbers of eigenvalues with Re: 0. Let T° be the eigenspace on imaginary axis correspondingteigenvalues. The
eigenvalues on the imaginary axis (Re: 0) are called the critical eigenvalues as on the eigenspateAhd suppose
the functiong! denote the flow corresponding to the equation (3). With tlssemption, we state the Center Manifold
theorem as follows;

There exists a locally invariantTcenter manifold \{§. (0) such that

Wie (0) = {(x.y) :y=h(x);[x| <3, h(0) =0;DJ(0) = 0}

Such that the dynamics of the system=xA°+r1(x,y), Y = ASy+r2(x,y), (where & and A are the blocks in the
canonical form whose diagonals contain the eigenvalugs R = 0 and R& < O; respectively) restricted to the center
manifold are given by x= A°(x) +r1 (x,h(x)) . And the manifold \§/. is called center manifold [18].

4.1 Center Manifold reduction for Hopf bifurcation

The aim of this section is to give a formal framework for thalgtical bifurcation analysis of Hopf bifurcations in dgla
differential equations

X =f(x 1), xeR® (5)

with a single fixed time delay to be chosen as a bifurcation parameter. Characteristitioqs of the delay differential
equation form (4) are often studied in order to understarahghs in the local stability of equilibria of certain delay
differential equations. It is therefore important the detime the values of the delay at which there are roots witb zer
part. We give a general formalization of these calculatiand determine closed form algebraic equations where the
stability and amplitude of periodic solutions close to bifation can be calculated.

We shall determine the direction of Hopf bifurcation and sitebility of the bifurcating periodic solutions by applgin
the normal form theory and the center manifold theorem byshiak et al., [26], and we assume that the three
dimensional system of delay differential equations (4)argdes Hopf bifurcations at the positive equilibriuXg (17 rg)

at T = 1y, andiw; is the corresponding purely imaginary root of the charastierequation at the positive equilibrium
(X3, M rg)- For the sake of simplicity, we use the notatianfor iw.
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5 Model

Not all but some of the differential equations are bound t@apeeters. In relation with the values of these parameters,
gualitative behavior of system analysis can be quite difierThis leads to showing different features in orbitaltrzor

of the cycles and equilibrium points on the ground in autooosisystems. Briefly, when a parameter changes in the
system, there may be an equilibrium point drift, spiral cestgpn or relaxation or cycle shrink. In addition to this, an
equilibrium point may suddenly disappear and a secondiequiin point may appear or a steady equilibrium point may
become unsteady and exit the limit cycle. In this situatiwa,can tell that when there is a change in orbital structure
with the change of parameters in ADD systems, system hasifgiot&tion. In the course of time, bifurcation analysis is
proved that to be a strong method in understanding the diftdeatures of different differential systems. Espegiati
order to create required qualifications at bifurcation chag, the important problem of determining the parameters of
system model is an attractive reason. Besides it enabladinigabout the qualifications of conditions where this
mathematical equation is valid. Equilibrium values of thedal are obtained and the steadiness of those are discussed.
In the model, total income does not exceed employment incomt®es not drop below income level of zero capital.
Similarly, factors such as medium term economical bifuccet for capital formation (in the long term economic growth
and population growth) are ignored. Let's assume that imtkdium term analysis, total income and capital values as
the changes of them in the area limited by their maximums aimiihmams. Keynesian Economy estimates in relation
with endowment pace, investment and saving, especiallheudifferences of them. Before the global crisis, in the open
economies where capital movements are free the strategghviriireases the efficiency monetary policy is accepted to
be the inflation targeting strategy of having flexible ratgimee within, avoiding the shocks and decreasing
macroeconomic variables without any collapse. Togeth#r this view, opinions are formed how to determine interest
rates.

Using differential equations which include parameters @@enmon choice for modeling in dynamical systems by
scientists. Furthermore studying on solutions and thefrab®r that depends on a parameter are crucial to create a
balance in the economic structure, their studies show tlyélds results closer to the truth with time delays modkls.
has shown that the analysis of dynamic stability of the pesigquilibrium point of the system with delay parameter
plays an important role.

Moreover, our concern is in the medium run economic fluctueti(not the long run economic growth) and any factors
for economic growth (e.g., population growth and technpralgress) are ignored[35]. Thus, it is reasonable to do that
economic factors vary within the bounded regions, i.e.t thay have their upper limits(maximums) and lower limits
(minimums).

In this section, we will consider flexible exchange rate macpnomic system which may be regarded as a new Keynes
model. The system is composed of the following equations:
Consider the following system with discrete time detay

dx(t)
dt

=ry-X(t) —em(t) - x(t)
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dr(t) mr(t)-r(t)
Iy
dr(t) _
Tfmr(t)fan(t) (6)

where,a is a positive parameter amgl,ro, 6, € are nonnegative parameters. xettand for the time derivative of a real
variablex, i.e.,x=dx/dt fort > 0 [5].

In system (5),X and 1T are, respectively, the output gap function and the expemttdof inflation functionr is an
interest rate function. The application of the Hopf bifuiroa theorem our system for now that we will present some
numerical simulations by using computer algebra systerh |82 simulate the system (5) by choosing the parameters
ri=0.45r,=0.1, 0 =0.05 £ =0.03 anda = 1,i.e., [19]. We consider the system (5) which has only one positive
equilibrium (X3, 11 15)=(7.5,15,15).

In computer simulations, the initial conditions are taksr{>,m,r0)= (50, 25, 25) and computer algebra system delay
differential equations (DDE) solver is used to simulateghgtem (5).

In what follows, we will investigate some properties of aipdic orbit generated by the Hopf bifurcation.According to
Guckenheimer and Holmes, there are two types in Hopf bifimaa: subcritical and supercritical. In the case of the
former type, the periodic orbit generated by the bifuraatsounstable, while in the case of the latter type, it is €fH].

6 Conclusion

As a result in this article, bifurcations for new-Keynesianodel are brought out the light. Bifurcation analysis is
indicated as a strong tool to understand financial markeaveh Lately, interest policy of financial environmentg ar
moved to new-Keynesian models. Finally, we insist on thedrtgnce of Keynesian approach on money and finance in
non-linear macroeconomics. Therefore, non-linear inkiyua new-Keynesian system, a flexible interest rate is
formulated and inflexible interest rate is removed. Resoitthe study related to macroeconomic factors’ effect on
determining the interest rates while showing consistenitly some of the studies done in the literature, differentiat
from some others. In the study it is determined that whetaetiofs determining the interest rates such as reel exchange
rate, money supply and inflation rate affect the interest @t not, whether there is a long term relation between
dependent variable interest rate and independent vasidbl¢his study, monthly data of the 2004:1- 2014:2 periad ar
used and interest rate is dealt together with reel exchatgemoney supply and inflation variables.

In the study, when there is an increase money supply in Tunkirest rates decrease. The finding of the study about the
effects of money supply increase on interest rates supp@staesian interest theory and known as "liquidity effect”.

Similarly, a finding as any increase in exchange rate ineeagerest rate is in consistence with the theory by affigmin

the result which exists in the literature saying that "in aicwy which applies flexible exchange rate, any increase in
flexible exchange rate, increases national income by isgrganet export at first, then money demand increase in
relation with income increase, and as a result it leads teease in interest rates. Likewise, in the 2004-2014 period
analyzed, parallel with the continuous drop prices in Tyrleterest rates continuously dropped. However, since the
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Fig. 1: Central bank data 2008-2009. Hopf-bifurcation
for t = 0.45; fort; > 0.45 unstable and fap < 0.45
subcritical-hopf-bifurcation.

250

120

Fig. 3: Central bank data 2010-2011 Hopf-bifurcation,
for t = 0.2, for t; > 0.2 unstable andt, < 0.2
subcritical-hopf.
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081
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Fig. 2: Central bank data 2009-2010 Hopf-bifurcation
(2008 global cris),t = 0.0015 for t; > 0.0015
unstable.

700

T T
80 100 120

Fig. 4: Central bank data 2010-2012 Hopf-bifurcation,
for t = 0.0023 for t; > 0.0023 unstable and, <
0.0023 subcritical-hopf.

decrease in general level of prices is more than the decieagerest rates, results are not up to the expectations.

This situation shows that reel positive interest rate deszs in the signified period. In fact, real positive intere 2004

is more than the level in 2014. As a result, when the costs odymtion and employment of the crisis are considered, the
most efficient monetary policy to be applied before, whild after crisis is the flexible inflation targeting which is dse
correctly and uses all the information about financial cbads. It is known that change in exchange rate is in converse
interaction with the interest rate. However, monetary@ofhay react unexpectedly in the presence of crisis and lsecau
of this there is no right to be defended in the monetary fraotewMonetary framework can change according to the
macroeconomic conditions of the countries and their pwsith international economy. In this context, new-Keynesia
monetary policy may not give desired and expected resulisitward oriented, small developing countries like Turkey.
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Fig. 5. Central bank data 2013-2014 Hopf-bifurcation,fet 1.012, fort; > 1.012 unstable antd < 1.012

subcritical-hopf.
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Fig. 6. The level of success of inflation targeting
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