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Abstract

This paper investigates how carry trades affect the economy of a host country
with different monetary policy designs. Capital inflows are expansionary, leading
the central bank to raise the interest rate, increasing carry trades’ returns, and
generating further capital inflows (carry trades’ vicious circle). In this paper, mone-
tary authorities want to mitigate or suppress this vicious circle. Through a forward
looking model, we are able to introduce investors’ expectations which are crucial
concerning the monetary policy’s impact on the evolution of the economy. Intro-
ducing adaptive learning, we investigate how the economy evolves when agents do
not know the long run values of the targeted variables. To suppress the destabilizing
impact of carry trades, the central bank has to implement a flexible inflation-capital
targeting policy under discretion announcing the level of its long run capital inflows’

target.

1 Introduction

Since the beginning of the 2000’s unconventional monetary policies have emerged. In

2001, the Bank of Japan was the first central bank to undertake a quantitative easing
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(QE) program. After the 2008 crisis, the Federal Reserve Bank also resorted to such
a policy. The European Central Bank is belatedly engaged in QE. Such a policy aims
at injecting huge quantities of liquidity in order to boost growth in large economies.
This policy aims at raising bank domestic credit but carry trades transfer such liquidity
abroad. The point is that capital moves from large economies to small open economies
such as New-Zealand, Australia and Brazil. Moreover, these economies’ central banks
target inflation, which means that their interest rates are high relative to the zero lower
bounds reached by developed countries engaged in QE, leading to carry trades. An
inflation targeting policy can destabilize a country subjected to carry trades through
the following mechanism: when inflation increases, the central bank raises the interest
rate which increases carry trades’ returns. Given that capital inflows are expansionary,
they enhance inflation, leading the central bank to raise again the interest rate. Thus,
the more there are carry trades, the more they are attractive (we will call it the carry
trades’ vicious circle). The only tool to stabilize the financial sector in these small open
economies are macroprudential policies but they are not able to act on the carry trades’
vicious circle. In the case of New-Zealand, as presented in IMF Staff (2014), macropru-
dential policy only stabilizes the housing market. Consequently, the destabilizing effects
have to be managed by the central bank. The aim of this paper is to investigate how the
central bank of a small open economy can reduce or suppress the carry trades’ vicious
circle.

Carry trades are investments which involve borrowing a low-return currency in order to
invest in a high-return one. Those strategies, widely investigated in macroeconomics,
involve investments which seem less risky than usual financial operations. Burnside et al
(2006), (2007) have shown that the Sharpe ratio associated to carry trades is higher than
the Sharpe ratio of the US stock market, reflecting a better risk performance. Through
this operation, investors, whose aim is to earn the interest differential, have to take into

account exchange rate changes which directly impact the return of carry trades, see e.g



Burnside et al (2011). Changes in the exchange rate can either increase the gain, cancel
it or even generate a loss. For example, an appreciation of the currency of the targeted
country will raise the return of carry trades above the interest differential. Investors
also have to care about the reversal of carry trades, as Plantin and Shin (2011) pointed
out. After cumulative inflows generated by carry trades, investors sell the target country
currency, leading to large outflows, reducing carry trades’ returns. Such outflows also
destabilize the host country in the sense that the expansionary effect of carry trades in-
stantaneously disappears. This kind of investment is possible only if uncovered interest
parity (UIP) does not hold. Fama (1984) has shown that UIP does not hold in the short
run.

In a backward-looking model Plantin and Shin (2011) have shown that carry trades
can be destabilizing when investors’ strategies are complementary, pointing out the im-
portance of investors’ behavior. Carry trades’ returns are directly linked to monetary
policies which determine the interest differential. Many authors as Bullard and Mitra
(2002), Evans and Honkapohja (2006, 2003a, 2002) as well as Orphanides and Williams
(2005a,b) have shown, through adaptive learning, that agents beliefs are crucial concern-
ing the monetary policy’s effect on the economy. It is clear that agents’ behavior plays
a central role in the destabilizing character of carry trades. Hence it appears essential
to consider non fully rational agents (thanks to adaptive learning) while studying the
effect of monetary policies on carry trades.

In this paper, we merge the literatures about monetary policy, carry trades and adaptive
learning in order to investigate which monetary policy can reduce or suppress the vicious
circle generated by carry trades in small open economies. We begin with a strict inflation
targeting policy (benchmark) which is, as mentioned before, favorable to carry trades’
vicious circle. Thereafter, we investigate the case of a flexible inflation-output targeting
policy in order to investigate whether adding an output objective in the central bank’s

loss function can reduce or suppress the carry trades’ vicious circle. Taking into account



the recent work of the IMF e.g. Ostry (2012), IMF Staff (2013), we consider monetary
policies which manage capital inflows. The latter policies, by decreasing the interest rate
after an increase in capital inflows, should suppress the carry trades’ vicious circle. We
introduce this central bank’s behavior by including capital inflows in the loss function.
Hence, thanks to our adaptive learning approach, we are able to investigate how the
economy evolves when agents do not know the long run values of targeted variables.
Our results imply that two monetary policy designs perform best. On the one hand,
when the central bank chooses a standard policy, as strict- or flexible inflation-output
targeting, the carry trades’ vicious circle is minimized by a discretionary flexible inflation-
output targeting policy announcing the long run target of the output (this is the “second
best” framework). On the other hand, the “first best” policy is flexible inflation-capital
targeting under discretion announcing the long run capital inflows target.

The rest of the paper is laid out as follows. Section 2 presents the model. In section 3, we
introduce a secret behavior of the central bank. Section 4 is devoted to the calibration of
the model. Section 5 and 6 present the results with a transparent and a secret monetary

policy respectively. Section 7 concludes.

2 The model

2.1 The exchange rate

Carry trades come from the action of borrowing an amount of a low-yield currency and
investing it in a high-yield currency. Uncovered Interest Parity (UIP) states that the
low/high return currency tends to appreciate/depreciate: (1+ry) = (147} )E%:“, with
r¢ and r; the domestic and foreign interest rate respectively and s; and Eys;41 the current
and expected exchange rates. Carry trades come from the failure of the UIP condition
in the short run (investors bet against UIP). An increase in the host country interest

rate increases the return of a carry trade which enhances capital inflows and appreciates



the currency. Since Fama (1984), many authors have investigated whether UIP holds
empirically by estimating the following equation As;;x = a+ B(ry — r}) + €445, where
B =1 if UIP holds. In the short run 3 is always negative which reflects the fact that an
increase in the domestic interest rate appreciates the domestic currency. That is why

we write a different equation from UIP which states that the high-return currency tends

to appreciate: (14 77) = (1+ rt)Etz:“ in the short run. When the economy reaches
its long run equilibrium, UIP holds and carry trades stop, that is what Plantin and
Shin (2011) call “the day of reckoning”. Denoting F} the forward rate and E;s;1, the

expected exchange rate, combining covered interest parity (CIP) and UIP, we have:
Ft = Et8t+1. (1)

We now relax the CIP condition. Inserting the parameter § (similarly to Chakraborty
and Evans (2008)) in Equation (1), allows us to introduce exchange rate biasedness,
i.e. the fact that the forward rate is not a perfect predictor of the future exchange rate

(Fama (1984)). Equation (1) becomes:
Fy = 0Eis41 + wy, (2)

we is an AR(1) shock which affects the exchange rate. Hence, we have: w; = n3w;_1 + ;.
With &y an i.i.d random variable with zero mean and variance o2. We rewrite our parity
condition in log which gives:

sy = Fy+ry — 1y, (3)

From Equations (2) and (3), we obtain the following exchange rate equation:

St = 5Et8t+1 + 71 + Wy (4)



Given that the foreign country is assumed to be engaged in quantitative easing, the
foreign interest rate is set to its zero lower bound (r; = 0). Equation (4) shows that an
expected exchange rate appreciation will appreciate the current exchange rate. That is
due to the fact that if agents expect an appreciation, they will buy the domestic currency,
which will appreciate it at time ¢. By increasing the return of a carry trade, an increase

in the interest rate appreciates the domestic currency.

2.2 Capital inflows

Referring to Plantin and Shin (2011), changes in capital inflows depend on the rate at
which investors can rebalance their portfolio (A), the amount invested by investors who
have had the opportunity to rebalance their portfolio (¢;) and the amount invested in
domestic currency at time t, denoted n;, which can be interpreted as current capital
inflows.

Emppr —ng = Mo — ne) + 2, (5)

z¢ is a shock which affects capital inflows. Note that z; is an AR(1) of the form: z; =
N42t—1 + 23, with Z; an i.i.d random variable with zero mean and variance ag. Obviously,
the amount invested by carry traders who have rebalanced their portfolio is linked to the
return of a carry trade (that is why we set ¢; as an endogenous variable) which depends
positively on the host country’s expected interest rate and the expected change in the

exchange rate (Ry = Eyryy1 + Epsiy1 — s¢). Thus we have:

ct = TEirip1 + p(Eisep1 — St)-

The parameters 7 and p introduce the fact that investors do not always grant the same
importance to the changes in the exchange rate and the interest rate when they take their
investment decision. More precisely, i and 7 are the elasticities of the amount invested

by traders who have had the opportunity to rebalance their portfolio with respect to



changes in the exchange and interest rates respectively. Hence, the expression of capital
inflows is:

ng = aEtnt_H — )\J{TEtTt_H + M(Etst—i-l — St)} + zt, (6)

with o = ﬁ Looking at Equation (6), we observe an opposite effect of the current and
expected interest rates on capital inflows. On the one hand, an increase in the expected
interest rate is perceived by investors as a future decrease in the output gap which makes
them less confident about their investment, decreasing capital inflows (carry trades’
reversal). On the other hand, a higher current interest rate appreciates the domestic
currency which generates further capital inflows. A reflects how important is the mass
of investors on capital inflows. The more there are investors (A is high), the more
the impact of each variable on capital inflows is high. That means that through their
decisions, when they are numerous, investors influence the macroeconomic variables by

increasing capital inflows.

2.3 The monetary policies

We investigate several kind of monetary policies. We begin with the well-known strict in-
flation targeting policy which we use as a benchmark. From this benchmark we consider
two different extensions of the monetary policy. On the one hand, monetary authorities
can act in a standard way, adding an output gap target. On the other, they can have
a capital inflows target. Depending on the monetary authorities’ objectives the central

bank will minimize either the first or the second loss function below:

min Et Z (s — 7)% + ay(yegi — y)Z]] ; (7)
1=0

min— Et Z B — )2 + o (npgs — n)2]] (8)
1=0




The central bank minimizes Equation (7) when it implements a flexible inflation-output
targeting policy. Clarida, Gali and Gertler (2000) have modeled this kind of policy under
discretion and commitment. Notice that a,, = 0 reflects a strict inflation targeting policy.
In Equation (8), the central bank implements a flexible inflation-capital targeting policy.
FEymi4 1 denotes expected inflation at time ¢ for ¢t + 1, Fynsy1 expected capital inflows at
time t for t+1, ™ and 7 are the targeted levels of inflation and capital inflows respectively.
As suggested in the literature, the loss function implicitly takes 0 as the target inflation'
(m = 0). We use the same assumption concerning capital inflows’ target (n = 0). In
Equation (7) Euy;+1 is the expected output gap at time ¢ for ¢t + 1 and § the targeted
level of the output gap. The output gap is constructed as follow, y; = x; — oy with x;
the current output and o; potential output, both in log. Given that the loss function
takes the potential output as the target, y = 0. Notice that «, is the weight that the
central bank grants to the output gap and «, the one devoted to capital inflows. The
constraints for the minimization program are the output gap and inflation, which are

expressed as follows:

Yt = By + vEm1 — (1 — Eymga) + gt (9)

Tt = KYt — @S¢ + BEmi41 + ug. (10)

In Equation (9) representing the output gap (y:), similarly to Plantin and Shin (2011),
we add capital inflows. In our forward-looking model, expected capital inflows (Fyn;y1)
enhance growth. In Equation (10) an appreciation of the domestic currency reduces in-
flation. We are now able to minimize Equations (7) and (8) and investigate six different
monetary policies.

In a first step, we investigate our benchmark which is a strict inflation targeting policy.

Then, we consider that the central bank adds an output gap objective in its loss function

'Inflation is expressed as a percent deviation from trend.



analyzing a flexible inflation-output targeting policy both under discretion and commit-
ment. Thereafter, we investigate whether adding a capital inflows target instead of an
output gap one is more efficient regarding carry trades. Once again, we consider this
framework both under discretion and commitment. To end up, we consider the exotic
case of a strict capital inflows targeting policy. Obviously, this is not a realistic scenario

and we expect this policy to be highly inflationary in presence of carry trades.

2.3.1 Strict inflation targeting

Similarly to Svensson (1997a), the first-order condition is the following my4; = 7. In-

serting it into (10) and rearranging, we get the following reaction function:

Tt = Yy EBiyre1 + Ve Eymier + Vs Eeser1 + B + Y990 + Yuur + yow, (1)

with,

'771’:7/)(5“‘%90_1); Yu = Y;

Tn = PRU; Yy = Vg = PK;

Vs = 0(1 — Yo); Yo = —Pb;
1

V= ¢+ Ko

Given that both the output gap and capital inflows are inflationary, after an increase in
those two variables, the central bank raises the interest rate. Obviously, when expected
inflation increases the central bank raises the interest rate in order to maintain inflation
at the desired level. An expected domestic currency appreciation has two different
impacts. On the one hand, it decreases inflation, leading the central bank to decrease the
interest rate. On the other, it increases the expected return of carry trades, augmenting

expected capital inflows, which are inflationary, bringing the central bank to raise the



interest rate.

2.3.2 Flexible inflation-output targeting under discretion

The first order conditions, y; = —£m and 7 = — 2y, are used to obtain the following

reaction function:

rt = Yr BT + Yy By + vsEeser1 + B + Y90 + Yt + Ywwt, (12)

with,
_ "B, _ & ).
Vr = (1 - CL) <1 + S0(@ + l€2)>7 Yu = QD(Oé + /432) (1 CL)a
1
%2%(1—0); %,:792;(1—0);
Vs = —(Ld; Y = —CL;
L= p(K* + ) ) ¢ = oK

(k% + ) + oK’ oo+ K2)

In this framework, the central bank reacts in two ways following a higher expected
inflation. On the one side, as usual, the central bank increases the interest rate in order
to keep inflation around the targeted level. On the other, a higher inflation depreciates
the domestic currency which reduces capital inflows, decreasing the output gap and
bringing the central bank to cut the interest rate. An appreciation of the domestic
currency diminishes inflation and the interest rate. The central bank reacts in two
opposite ways after an increase in the output gap and capital inflows. On the one hand,
since inflation rises, the central bank raises the interest rate. On the other hand, the
domestic currency appreciates, reducing inflation, and the central bank decreases the
interest rate. Notice that the final impact of an increase in both the expected output

gap and capital inflows on the interest rate is positive.

10



2.3.3 Flexible inflation-output targeting under commitment

In this monetary policy setting, the first order conditions are y; = —&m + y;—1 and

7y = — (Yt — yt—1); thus the reaction function becomes:

re = Ve By + vy Byt + Vs ESer1 + Y1 + Yylag¥i—1 + Vg9t + Yttt + Yowr. (13)

All the parameters in Equation (13) are the same as in Equation (12) except vyiqg =
(= 1)%. Notice that, here, the central bank reacts both to the lagged and
expected output gap. An increase in the lagged output gap announces a higher future
interest rate, leading to a lower expected output gap. Under such circumstances, the
central bank cuts the interest rate after an increase in the past output gap in order to

honor its past promises.

2.3.4 Flexible inflation-capital targeting under discretion

We now investigate the case of a central bank which reacts to both capital inflows and
inflation. That means that the monetary authorities want to reduce the vicious circle
generated by carry trades and target inflation. In this case the central bank has to
minimize Equation (8) under the constraints (9) and (10). The first order conditions
resulting from this minimization program are n; = Sy and Zng. Thereafter, we have to

rewrite Equation (6) in order to introduce the variable n; in Equation (10):

1 1 1
ot ~Emi1 + TErip1 + pEsi — ~—2. (14)

5t = A Ao

11



From the first order conditions, Equations (10) and (4), we get the following reaction

function:
re = YyEryir1 + vrErmipr + Yo Erser1 + i Einiga
+ Y Erree1 + Y99t + Yutit — Yowt — X2t (15)
with
XOR akp + Pa
Yy = ——5 Yo =X\ —7"F7T—"7");
o o
apd QKU
Vs = x| Aoy — ——|; MTm=xX{———07);
o o
XK
Tr = XOT; Vo ="
o
Xa ¢
Yu = = %—x<+>\aﬂ>,
o o
and x = Mm. In Equation (15) both ~, and ~, are positive, which means that

after an increase in both the output gap and inflation, the central bank raises the interest
rate, in order to reduce inflation. The central bank reacts in two opposite ways after
an increase in capital inflows and an appreciation of the domestic currency. Given that
capital inflows are expansionary, they increase inflation, that is why monetary authorities
raise the interest rate. On the other side, an increase in capital inflows makes carry trades
more attractive, which brings the central bank to reduce the interest rate in order to
minimize capital inflows’ volatility (notice that the whole impact is negative). On the
one hand, the central bank increases the interest rate after an expected appreciation of
the domestic currency because the latter reduces capital inflows. On the other, given
that an appreciation of the domestic currency reduces inflation, the central bank lowers

the interest rate not to deviate from its inflation target.
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2.3.5 Flexible inflation-capital targeting under commitment

In this framework the central bank announces its aim in terms of capital inflows’ volatil-
ity. Thus if the monetary authorities want to be credible, they have to honor their
past promises. That is why, we include lagged capital inflows (n;—1). Using the same

methodology as in the previous section, we obtain the following first order conditions:

a
M = — T + N1,
o

nyg = g(nt — nt_l). (16)

Using the first order conditions (16) and Equation (6), we get the optimal capital inflows:

oK arY + Ba gb(SOé QKU
ng = 7Etyt+1 + (i)Eﬂer — 70 Et5t+1 + 70 Et’rlt—i-l_
wﬁf + -1+ ﬂ91& + gUt - @Wt. (17)
ag g g

From Equations (6) and (17), we obtain the central bank’s reaction function under

commitment:

Tt = Yy Erysr1 + Yo Eimip + Vs Eisep1 + YnEing g1+

YrEirir1 + Xne—1 + Vg9t + Yt — YWt — V22t (18)

The parameters in Equation (18) are the same as in Equation (15). The only innovation
is the presence of lagged capital inflows. That means that the central bank reacts to all
variables in the same way as under discretion, except that it increases the interest rate
after a rise in past capital inflows. An increase in past capital inflows announces a lower
future interest rate, decreasing expected capital inflows leading to a higher interest rate

at time t.

13



2.3.6 Strict capital inflows targeting

Here we investigate the case of a central bank which only wants to minimize capital
inflows’ volatility in order to limit the vicious circle enhanced by carry trades. Our
methodology is similar to the one developed in Svensson (1997a) but instead of con-
trolling inflation, the central bank targets capital inflows. In this case, the loss function
is of the following form L = £ E; | 350 B (ny4; — n)2] , and the first order condition is

FEingy; = n, leading to the following reaction function:

rt = YsEisi11 + B + v B — we — V22, (19)
with
1—o0c
Vs ( )7 Tn )\O',LL ;
_ T _ 1
Tr = ,U’ V2 = )\J,u'

The first thing to note is that ¢ > 1; thus after an increase in capital inflows, the
central bank decreases the interest rate. By reducing the interest rate, the central bank
lowers carry trades’ returns, allowing to maintain capital inflows around the target.
As mentioned previously, this is not a realistic scenario and we expect it to be highly

inflationary?.

3 Introducing secret monetary policies

When the central bank acts secretly the authorities do not announce the long run tar-
geted level of the economic variables, meaning that agents also have to estimate such

levels. More precisely agents have to estimate the long run values of the output gap and

2We voluntary do not present the impulse response functions for this scenario. The results reveal
that this monetary policy is inflationary after a 5% capital inflows shock (as expected) and the IRF are
available upon request.
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capital inflows as the case may be.

3.1 The formation of expectations under discretion

Concerning those monetary policies, we are in the case of purely forward looking models.
The economy is formalized through the systems presented in Appendix A.2, A.3, A.5

and A.6. We rewrite these systems in the following way:

A= B+ ME A1 + O, (20)

E, means that expectations are non rational, M and ® are (5% 5) matrices of parameters
and

Qt = FQt_l + €t. (21)

With Q; and ;1 (5 x 1) vectors and ¢; an exogenous (5 x 1) vector of shocks. F' is a
(5 x 5) matrix where F' = In with I the identity matrix and n €]0;1[. B is a (5 x 1)
vector of constants, with B = (I — M)A — ®). The vector of constant B is only present
in the system when agents do not know the long run values of the targeted variables.
Otherwise, B = 0 and agents do not have to estimate the vector of constants.

Agents will forecast EtAHl using discounted least squares from the following econometric
model: Ay = a;—1 + b—1Q + €, with a a (5 x 1) vector and b a (5x5) matrix. When
agents know the targeted values, a = 0. Agents’ perceived law of motion (PLM) is of
the following form:

At =a+ th (22)

At the beginning of period t, agents have estimated b;_1 using discounted least squares.
Then the shocks €); are realized and agents form their expectations from the PLM (22).

Thereafter, A; is generated according to system (20). In t+1, agents update their forecast

15



with their past estimations of a and b, leading them to forecast according to:

EAtAt+1 =a+ Fth (23)
Subsequently, agents estimate a and b according to the following algorithm:
Ot = Q-1+ ’YRt__llzt—l(At — Pr_121-1), (24)
(25)

Ry=Ri 1+ W(thg —Ri1),

with v a small positive constant representing the gain. Ry is an estimate of the second

moment of . ¢y = (a,b) and z; = (1,Q)". Using Equations (23) and (20), we get the

implied “Actual Law of Motion” (ALM):
(26)

Ay = (Mby_1 F + ®)Q.

At the REE, the matrix b is constant, allowing us to get its equilibrium value b. From

Equations (20) and (23), we obtain the following value for b:
b=&(1 - MF)™. (27)

In order to study the stability, we have to look at the following system of differential

equations:

dr
dR
& =~ R

Referring to Evans and Honkapohja (2001), b is a globally stable equilibrium point if

all the eigenvalues of (M F — I) are inside the unit circle. This is the case in the model,

16



thus, whatever the initial values, Eb; — b as t — oo.

3.2 The formation of expectations under commitment

When the monetary policy is committed, there is a lagged vector in the system. Thus,
in this framework, agents will observe one additional vector which will change the way

they will forecast. Hence, the system becomes:

Ay =B+ MEApr + NAiq + 0y, (28)

with N a (5x5) matrix and A;_1, a (5x1) vector. Under commitment the vector of

constants is of the following form, B = (I — M)A — ®{) and agents’ PLM becomes:

At =a-+ th + dAt_l. (29)

Using discounted least squares, agents will estimate the (5 x 5) matrices b and d and the
(5 x 1) vector a. As previously, in ¢ + 1, they update their forecast, but here with their

past estimations of a, b and d. From Equation (29), we have:

E A = (T +d)a+d*Ar_1 + (bd + dF)Q,. (30)

Inserting Equation (30) in Equation (28), we obtain the following ALM:

Ay =B+ M(I+d)a+ (Md*+ N)A;_1 + (Mbd + MbF + ®)Q;. (31)

Agents will estimate the matrices b and d and the vector a. Defining the parameters’

matrix ¢ = (a,b,d)’ and the state variable vector z; = (1, A;_1,€)’, the estimation is

17



based on the following recursive least squares algorithm:

G = -1+ ’YRtilﬁtfl(At - éf’:e—lztfl)v (32)

Rt = Rt—l + ’}/(ZtZ;/ — Rt—l); (33)
From Equations (29) and (30), the REE is defined as the fixed point of:

a="T(a)= (I —M— Md)™'B,
b=T()= (I — Md— MdF)™®,

d=T(d)=(I—-Md)"'N.
The mapping from the PLM to the ALM is:

T(a,b,d)={(I —-M —Md)"'B,(I - Md— MdF)™'®,(I — Md)"'N}.

In line with chapter 10 of Evans and Honkapohja (2001), E-stability depends on DTy(d)
and DTy(b,d). Proposition 10.1 of Evans and Honkapohja (2001) states that the solution
is E-stable if all the eigenvalues of DT} (b) an DTy(b,d) have real parts less than one.

Here, we have:

DTy(d) = {(I - Md)"'N} @ {(I - Md)™* M}, (34)

DTy(b,d)=F' @ {(I - Md)""M}. (35)

Given that, in our framework, all the eigenvalues of (34) and (35) lie inside the unit

circle, whatever the initial values, we have Eb; — b as t — oo and Ed; — d as t — oo.
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4 Calibrations

We are now able to study the dynamics of the system under learning. However, it is

necessary to set the values of all parameters. We consider three different calibrations

Table 1: Parameters’ value

Parameters CGG W% MN
K 0.075 0.024 0.3
I3 0.99 0.99 0.99
© 4 (0.157)71 0.164

for the rules (11), (12), (13), (19), (15) and (18) which are taken from Clarida, Gali
and Gertler (2000) (CGG), Woodford (1999) (W) and McCallum and Nelson (1999)
(MN). Notice that we obtain the same results with these three different specifications.

In Table 2, we set a, = 0.4 which is a standard value in the literature. We also set

Table 2: Other parameters’ value

Parameters Values
Oty 0.4
O 0.4

T 0.1

I 0.5

v 0.03

A 0.5

¢

)

n

0.1
0.6
0.9

Recall that F = In with I a (5 x 5) identity matriz and Q = FQy_1 + € is a vector of
exogenous shocks.

oy, = 0.4 in order to have an harmonized framework. Concerning the parameters 7 and
u, we assume that p > 7 because the expected exchange rate is the only source of risk
in carry trades. Thus investors grant more importance to exchange rate changes than

interest rate changes because they are risk averse. Estimating the output gap and the
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reaction function of New Zealand from 1995 to 2008 with GMM, we find that capital
inflows have a significant impact on the output gap (0.03). Thus, we set v = 0.03. The
value of A means that at each period, 50% of the investors can rebalance their portfolio.
In line with most of the learning literature e.g. Branch and Evans (2005), Chakraborty
and Evans (2008) and Orphanides and Williams (2005a), we set v = 0.04. We study
here the case of a “constant gain” least squares algorithm. We set § = 0.6 in line with
Chakraborty and Evans (2008).

This calibrated model will be used to investigate the impact of a 5% supply shock on
the economy. We also consider a 5% capital inflows shock but only for the exotic case.
Notice that we choose T=150 which reflects a little less than 13 years using monthly

data.

5 Which monetary policy performs the best?

In this section we investigate how the central bank can either reduce or suppress the
vicious circle generated by carry trades. Agents know the true model of the economy;,
we will investigate later how mistakes in agents’ beliefs will influence the economy after

a shock.

5.1 Strict and flexible inflation-output targeting

In this framework, we investigate the cases of a central bank engaged either in inflation
targeting or flexible inflation-output targeting both under discretion or commitment.

Figure (1) shows how the economy reacts after a supply shock under three different
monetary policies. The first thing to note is that our results confirm the vicious circle
enhanced by carry trades in a strict inflation-targeting country. An increase in infla-
tion leads the central bank to raise the interest rate which increases the return of carry

trades. Given that carry trades are expansionary, the increase in capital inflows brought
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Figure 1: Response to a 5% supply shock

by the higher interest rate will increase inflation and the mechanism just mentioned will
re-appear. Keeping in mind that the central bank wants to mitigate the latter vicious
circle, the intuition is that reacting to both inflation and the output gap could diminish
it.

Hence, we investigate the case of a central bank implementing a flexible inflation-output
targeting policy and whether discretion is more efficient than commitment. The first im-
portant point is the fact that in all cases the vicious circle generated by carry trades is
downplayed when the central bank includes an output gap objective in its loss function.
Figure (1) reveals that the vicious circle is minimized when monetary policy is discre-
tionary. Indeed, the interest rate increases less after an increase in inflation, which raises
carry trades’ returns to a lesser extent. The most important vicious circle appears under
commitment, due to the fact that the lagged output gap was higher than the current

one. Given that the central bank takes into account this variable under commitment, it

21



means that inflation will be impacted positively by this lagged variable. Thus inflation
increases more than under discretion, leading the central bank to raise the interest rate
to a larger extent, which makes carry trades more attractive.

We have seen that in the case of strict and flexible inflation-output targeting, a central
bank which wants to downplay the vicious circle generated by carry trades has to react
to both inflation and the output gap under discretion. However, even if this framework
allows the central bank to mitigate the vicious circle, the latter is still present. This has
motivated us to investigate the case of a central bank which directly reacts to capital

inflows by decreasing the interest rate.

5.2 Flexible inflation-capital targeting

Here, the central bank wants to suppress the vicious circle generated by carry trades by
reacting to capital inflows. Thus, we consider a central bank which targets both inflation

and capital inflows.
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Figure 2: Response to a 5% supply shock
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Figure (2) shows that with a flexible inflation-capital targeting policy, the carry trades
vicious circle is suppressed both under discretion and commitment. The thing is that
after the supply shock, inflation increases, leading agents to expect an increase in the
interest rate and capital inflows. At this point, the central bank cuts the interest rate
in order to reduce carry trades returns and respect its capital inflows target. That is
through this mechanism that monetary authorities are able to suppress the carry trades
vicious circle. Notice that under commitment, through the expected increase in capital
inflows, capital inflows deviate from the central bank commitment, leading to cut the
interest rate to a larger extent.

We can discriminate one of the two policies studied in this section. Given that the in-
flation objective is crucial for central banks, we consider here that the flexible inflation-
capital targeting policy under discretion performs better than the one under commit-
ment. Indeed, thanks to this policy, monetary authorities are able to suppress the carry
trades’ vicious circle without enlarging inflation too much.

Thanks to Figures (1), and (2), we have identified the most efficient monetary policies
either in a standard strict and flexible inflation-output targeting framework or reacting
both to inflation and capital inflows. The best way to design monetary policy is a flexi-
ble inflation-capital targeting policy under discretion (first-best). However if the central
bank wants to keep a standard flexible inflation-output targeting framework it should
target both inflation and the output gap under discretion (let us call it ”the second
best”). In the light of our results, we want to investigate how our ”first” and ”second
best” monetary policies are impacted when agents do not know the long run targets of

the economic variables.
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6 Central Banks acting secretly

In this section we assume that the central bank does not announce its long run targets.
More precisely, it means that agents will forecast the values contained in the vector
However, concerning a flexible inflation-output targeting policy, it is not straightforward
to announce the output target. Hence we will investigate how the economy reacts when
agents do not know the output target. Thereafter, with a flexible inflation-capital tar-
geting policy, both under discretion (first-best) and commitment, we investigate whether
the central bank should announce its long run capital inflows target or not. The following
table shows the true values of the long run targets and agents’ beliefs.

Table 3: Targeted values

Flexible inflation targeting under discretion Capital inflows targeting

yre =0 nrep =0
yr, = 0.05 nyr, = 0.01

Table (3) introduces misspecifications in agents beliefs. Under flexible inflation-output
targeting agents think that the output gap target is positive instead of being equal to
zero. In this case agents think that monetary authorities target a long run positive
output gap reflecting a long run objective in growth. Concerning a flexible inflation-
capital targeting policy, agents think that the authorities have the same objective in the

long run by targeting a positive long run level of capital inflows.

6.1 The “second-best” framework

Figure (3) shows that a secret behavior of the central bank destabilizes the economy
in the sense that the vicious circle generated by carry trades is worsened compared to

the RE framework. Given that agents believe that there is a positive long run output
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gap target, they expect a higher inflation, leading to a more aggressive monetary policy,
increasing carry trades’ returns. Thus, with such a framework, the destabilizing effect
of carry trades is worsened and more persistent.

Monetary authorities have to announce their long run output gap target in order to
mitigate carry trades’ destabilizing effect. We have seen that flexible inflation-capital
targeting policies are prone to suppress carry trades vicious circle, we now investigate

those policies with misspecifications.

6.2 The “first-best” framework

We consider a flexible inflation-capital targeting policy under discretion with agents
overestimating the long run capital inflows target.
Given that agents think that the capital inflows target is positive, they expect an in-

crease in the interest rate. As shown in Figure (4) the way agents behave seriously
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impacts the economy and the effect of the monetary policy. The increase in the interest
rate enlarges carry trades returns leading to capital inflows. With such agents’ beliefs,
the carry trades’ vicious circle usually present with standard monetary policies also ap-
pears with a central bank having objectives in terms of capital inflows. Thus, in such a
framework, agents’ beliefs cancel the positive effect of the monetary policy.

Given that the flexible inflation-capital targeting policy under commitment also sup-
presses the carry trades’ vicious circle, we investigate how misspecifications in agents’

beliefs affect the economy in such a framework.

6.3 Flexible inflation-capital targeting under commitment

In this framework agents do not know the long run capital inflows target which lead
them to overestimate the impact of the shock on each variable. As presented in Figure

(5), the central bank cuts strongly the interest rate in order to suppress carry trades
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vicious circle. Given that agents learn from their past errors, each variable converges to
its REE. In such a framework, carry trades vicious circle is also suppressed but the policy
becomes highly inflationary which is not desirable. From Figure (5), we can tell that
monetary authorities should be transparent concerning their long run target in order to
avoid an higher impact of the shock on each economic variable.

This section shows how it is important to keep in mind that agents are not fully rational.
The fact that they are econometricians makes the economy to evolve differently, even

more when they do not know the steady states.

7 Conclusion

We study the impact of carry trades on the targeted economy. Recall that carry trades

destabilize an inflation targeting economy in the sense that capital inflows lead the cen-
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tral bank to raise the interest rate, which increases carry trades’ returns and generates
further capital inflows. In this paper, we show this to be the case and investigate other
monetary policies which could mitigate or suppress this vicious circle.

Through a forward-looking model, we investigate strict inflation targeting and flexi-
ble inflation-output targeting under discretion and commitment. We find that flexible
inflation-output targeting under discretion is able to mitigate the carry trades’ vicious
circle. Given that the destabilizing impact of those investments persists, we investigate
the case of a central bank which wants to stabilize the economy by targeting both in-
flation and capital inflows. Our results imply that the best framework to stabilize an
economy subject to carry trades is a flexible inflation-capital targeting policy under dis-
cretion. Considering non fully rational agents, we then investigate the case of a secret
monetary policy in which agents do not know the long run targets. Figures (3), (4) and
(5) show that under secrecy, whatever the policy implemented, the economy is destabi-
lized.

The main result obtained is that for an economy subject to carry trades, there are two
solutions for the central bank. On the one hand if monetary authorities want to keep
a standard framework as strict inflation targeting or flexible inflation-output target-
ing, they should use a discretionary flexible inflation-output targeting policy, choosing
the ”second-best” framework. On the other, a flexible inflation-capital targeting policy
under discretion totally suppresses the vicious circle, that is the ”first-best” monetary
policy according to our study.

Large scale monetary expansion (through QE) in large countries leads them to export
capital to small open economies which target inflation. To avoid the destabilizing effect
of these capital inflows, the small open economies’ central banks should seriously take
this problem into account while setting their monetary policy. Our recommendation
is a flexible inflation-capital targeting policy under discretion announcing the long run

capital inflows target.
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In this paper we deliberately focus on capital inflows management to suppress the carry
trades’ vicious circle. Nevertheless the vicious circle could be suppressed by other poli-
cies. Thus, further research could investigate how macroprudential policies, exchange

rate targeting or taxes could mitigate or suppress the vicious circle presented in our

paper.

A Appendix

A.1 The model in level

In such a framework, the model is not in deviation, thus the model is of the form:
Ay — A = M(EiAi1 — A) + &(Q — Q), leading to A; = B + ME; Ay q + 8y with
B = (I — M)A — ®Q. In order to calculate the steady states, we have to consider
separately Equations (4), (6), (9), (10) and the reaction function corresponding to the
studied case. Thus, according to the monetary policy we consider Equations (11), (12),
(13), (19), (15) and (18). For example, under a flexible inflation-targeting policy, we

rewrite Equations (4), (6), (9), (10) and (12) in level, which allows to obtain:

0 = 57 + Yull + Y, (36)
_ 1 _ _ _

r= (; - 79)9 — Yul — YW, (37)
= =77 — Yl — (14 7,)®, (38)

2 - Hg + ¢'§ = _(’“0’79 — K+ ¢’79)g - ("ﬂp’)’u + (ZS’Yu)a - (HSO’YUJ + d’%u + ¢)(D7 (39)

1
T+5= =90 — i~ (1+9)w - wza (40)

with a = W1+¢. From Equations (37) and (38), w = —ég. Given that UIP holds in the
long run @ = 0, leading to g = 0, and using Equations (36) to & = 0. Thus, retaking
Equations (37) and (38), we get that 7 = 0. From the model, we know that in the case

of flexible inflation targeting, ¥ = 7@ = 0. In addition, with Equations (39) and (40), we
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can conclude that § = Z = 0. Thus we have,

Y 0
T 0
s|=160
n 0
r 0

We use the same methodology for each type monetary policy. The constant terms are

zero in all cases because UIP holds in the long run.
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A.2 Strict inflation targeting
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A.3 Flexible inflation targeting under discretion
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A.4 Flexible inflation targeting under commitment

We just add one lagged vector and one matrix of parameters to the optimal monetary

policy under discretion.
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A.5 Strict capital inflows targeting
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A.6 Flexible capital inflows targeting under discretion

Recall:
Ay = MEiApq +
With M, the 5 x 5 matrix:

1- SR ‘P<1_X(ﬂ;+;aﬂ>> —LPX<>\G#—%¢5> U—@PX(%—@) —pxoT
= X2 (ke +d) B+ n(v - wx<“wa+aa ) - ¢x<<mv;7+a5) (%’55 —Aop | (kex + éx) — ¢S5 kv + (a - a;U)(WX +éx) —rexoT — dxOT
e X(M/’;';"ﬁ) 5+X(>\0‘lt—%¢§) X(O‘Uﬁ—d) xoT
Aaxr Ax(arp + ap) Aod + )\ax(kcr,u - %) — Aop o+ Agx(% _ 0) Ao2xT — AoT
xom x(im“’;aﬁ) X()\cw - QTM) x(% - v) Ao

And ® the 5 x 5 matrix:
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A.7 Flexible capital inflows targeting under commitment

Recall:
Ay = MEiAi 1+ NA1 + OOy
With M, the 5 x 5 matrix:
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® the 5 x 5 matrix:

n(l _ Moxa:r¢axm) 1— rwxo:ﬂbxa (ox + MPX)(%X + /\Uu) 0 0
X X 1 fx(“%“+>uw) -X 0
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X X —X(‘%“ + Aou) -X 0

And N the 5 x 5 matrix:
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