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This article assesses the effect of tight monetary policy on economic
performance under different levels of capital ﬂows. Empirical evidence
from Turkey between 1990 and 2013 suggests that tight monetary policy
measured with a positive innovation on interest rate appreciates the
Turkish Lira and decreases output and prices. However, the effectiveness
of monetary policy decreases for interest rate and increases for exchange
rate and prices if capital ﬂows are high. Speciﬁcally, interest rate, local
currency value of foreign currency and prices will be lower for higher
levels of capital ﬂows. However, the relative effectiveness of monetary
policy on output is virtually unchanged.
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I. Introduction
With the ﬁnancial market globalization, especially
in the post-2008 era, the role of capital ﬂows
has become more important. Despite the welldocumented beneﬁts of capital ﬂows, high levels
offer a set of challenges to policymakers, such as
limiting their inﬂuence on economic outcomes. For
example, central banks have less power to affect
national liquidity, such as domestic money supply,
with higher levels of capital ﬂows, and thus have less
power to inﬂuence a country's economic performance (see, Giannoni and Boivin, 2008; Belke
et al., 2009; Devereux and Yetman, 2013). The

purpose of this article is to provide empirical evidence on how the effect of monetary policy on economic performance changes with different levels of
capital ﬂows for a small open economy, Turkey, and
directly assesses that evidence by using the innovative interactive vector autoregression (IVAR) model.
Short-term interest rates used by central banks to
implement their monetary policy also affect their
countries' capital ﬂows. Capital ﬂows also provide
extra liquidity to a country in addition to the liquidity
provided by the central bank. Thus, the effect of the
same level of interest rate changes will have a
different effect on economic performance if capital
ﬂows are higher versus lower. The existing literature
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on the effect of monetary policy on economic performance for different levels of capital ﬂows uses
methods such as the factor-augmented VAR (for
example, Giannoni and Boivin, 2008; Belke et al.,
2009; Belke and Rees, 2014, forthcoming) and general equilibrium models (for example, Devereux and
Yetman, 2013). This article, however, employs the
IVAR method developed by Towbin and Weber
(2010), a novel and more direct form of capturing
the differentiated effect, and uses data from Turkey.
The article continues as follows: Section Two
introduces the econometric methodology. Section
Three discusses the data set. Section Four discusses
the empirical evidence from Turkey. Section Five
concludes.

IV. Empirical Evidence

II. Methodology
The IVAR model that we use is a modiﬁed version of
Saborowski and Weber (2013) interactive panel VAR
speciﬁcation: Yt is a q-variable vector of the explanatory variables and Xt stands for the interacted
variables. Our IVAR(p) model can be represented as
A0 Yt ¼ C þ

p
X

Ak Ytk þ DXt

k¼1

þ

p
X

Bk Xt Ytk þ ut ;

includes the interbank overnight interest rate as interest, the domestic currency value of one US dollar as
exchange rate, industrial production as output and
the consumer price index as prices. We use portfolio
investment and current account deﬁcit as measures of
capital ﬂows for the interactive term Xt separately.
These two variables are deﬂated with the lag values
of the interpolated monthly GDP to standardize
them. We use this lag value to eliminate the effect
of capital ﬂows on GDP. All data is gathered from the
CBRT's electronic data delivery system (EDDS) and
the interest rate data is supplemented with overnight
interest data from the EDDS and Borsa İstanbul
(BIST) databases after 2000.

where t ¼ 1;2;. . .; T

k¼1

(1)
The dynamic relationship between endogenous variables and interacted variables can be represented as
XtYt−k. XtYt−k is the interaction term. C is the q-vector
of the intercept term and dummy variables. Ak, Bk
and D comprise the q × q matrix of coefﬁcients. ut
stands for the q-vector of residuals. p is the lag order.
A0 is recursive IVAR coefﬁcient that identiﬁes the
structure of the model by constructing the error term
in each regression to be uncorrelated with the error in
the preceding equations. To be able to make inferences, the impulse response functions are gathered at
different levels of Xt. Later, we compare these
impulse responses for a shock given to elements of
the ut vector to understand how the different levels of
Xt will affect the behaviours of Yt in that scenario.
III. Data
To construct an IVAR model, we use monthly data
from January 1990 to September 2013. Our Yt vector

It is expected that a tight monetary policy associated
with higher interest rates will lead to a nominal
appreciation of the domestic currency for a given
expected inﬂation rate. This policy also decreases
prices and does not increase the output level (see,
for example, Kim and Roubini, 2000; Berument,
2007).
Under higher levels of capital ﬂows, appreciation
will be higher and price decreases will be greater due
to the higher degree of exchange-rate pass-through.
Determining the effect of higher interest rates on
output is a more complicated issue. On one hand,
when local currency appreciates, it decreases the
competitiveness of domestically produced tradable
goods, and thus net export, and ultimately decreases
output (see, for example, Cordero and Montecino,
2010). However, due to factors such as low import
input prices, investment goods, the domestic value of
foreign currency and denominated liabilities, appreciation boosts the economy (see Kamin and Rogers,
2000). Berument and Pasaogullari (2003)provide
empirical evidence for the latter from Turkey. Thus,
under higher levels of capital, the effect of monetary
policy will be greater on appreciation and prices
while the effect of appreciation on output will be
ambiguous.
To identify a monetary policy stance, by following
Christiano et al. (1999), we specify a VAR model
that employs the Cholesky decomposition. Here, the
order of the variables for the vector Yt is important,
and we order them as interest rate, exchange rate,
industrial production and prices. We also use two
different series as the interaction term: hot money
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(portfolio investment deﬂated with the lag value of
the interpolated GDP1) and current account (current
account deﬂated with the lag value of the interpolated GDP). The exchange rate, industrial production
and price variables enter the system in their natural
logarithms, and interest rate on its level. To account
for seasonality we include 11 monthly dummies, and
to account for ﬁnancial crises we include intercept
dummies for 1994:03, 1994:05, 2000:12 and
2001:02 – Turkish ﬁnancial crises periods.
Figure 1 reports the impulse responses for six
periods when a one-standard-deviation shock is
given to interest rate for interest rate, exchange rate,
industrial production and prices. Here, we use portfolio investment as the interaction term. In the ﬁrst
three columns, the middle line shows the median of
estimates and the other two lines show the bootstrapped conﬁdence intervals at the 95% level,

int res. to int

balance 0

exc res. to int
IP res. to int

which are computed using 2000 replications. The
fourth column shows the estimates of these three
different conditions together for each variable. In
the ﬁrst column we set capital ﬂows to zero. In the
second column capital ﬂows were equal to the tenth
percentile, and in the third column they were equal to
the ninetieth percentile.
The ﬁrst column suggests that a contractionary
monetary policy shock under no capital ﬂows
decreases industrial production and prices and
appreciates domestic currency. The second column
reports impulse responses when there are capital
ﬂows at the tenth percentile. A contractionary monetary policy decreases exchange rate (appreciation),
industrial production and prices similarly. However,
the effects on interest rate and prices increase up to
three periods (in a statistically signiﬁcant fashion)
when capital ﬂows are higher. The effect of interest
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Fig. 1. Impulse responses for 1% interest rate shock under capital ﬂows (portfolio investment to GDP ratio) with
95% conﬁdence band
1

We deﬂate the portfolio investment with the lagged (rather than the current) value of the interpolated GDP to avoid
simultaneity bias.
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and liquidity when a one-standard-deviation shock is
introduced to interest rates. In our analysis, all the
variables respond to a contractionary monetary policy shock in such a way that they do not produce the
above puzzles.
Trade ﬂows may also affect monetary policy.
Thus, we repeat the exercise with current account
deﬁcit as the interactive term (see Fig. 2). The
initial impacts of positive innovation on interest
rate for interest rate, exchange rate and prices are
similar to those reported in Fig. 1. Moreover, as
in Fig. 1, the decrease in all the variables except
industrial production is greater when there are
capital inﬂows than when there are capital outﬂows or a balanced current account deﬁcit. When
impulse responses are examined carefully, it
seems that a tight monetary policy depreciates
currency and increases prices in the long run
when there are capital outﬂows. However, this
does not prevail in capital-inﬂow or no-capitalinﬂow cases.

rate increases on output is almost identical when there
are capital inﬂows. The third column repeats the exercise when capital outﬂows are at the ninetieth percentile. Similarly, a contractionary monetary policy
decreases exchange rate, industrial production and
prices. However, the effects of interest rate and prices
decrease when capital ﬂows are lower or when there
are capital outﬂows. The effects of interest rate shock
are qualitatively similar to the ﬁrst two columns.
When we compare these three impulse responses in
column four, we observe that (a) a shock to interest
rate is less persistent, (b) the effect on exchange is
higher, (c) the decrease in prices is more when capital
inﬂow is higher and (d) the effect of interest rate on
output is similar across the three impulse response
functions. Thus, the effect of interest rate on all variables but output is higher under capital inﬂow.
Identifying monetary policy with the VAR methodology is often criticized due to the well-established
puzzles that impulse response functions produce,
such as unexpected changes in price, exchange rate
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Fig. 2. Impulse responses for 1% interest rate shock under current account (current account deﬁcit to GDP ratio)
with 95% conﬁdence band
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V. Conclusion
Empirical evidence from Turkey suggests that a positive innovation in interest rate appreciates the
Turkish Lira and decreases output and prices.
However, the effectiveness of monetary policy
decreases for interest rates but increases for local
currency and prices when capital inﬂows are higher.
Speciﬁcally, interest rate, local currency value of
foreign currency and prices will be lower under
higher levels of capital inﬂows, but the effectiveness
of monetary policy on output is virtually unchanged.
These ﬁndings have implications for monetary policy frameworks and for monitoring excessive external imbalances. In particular, our analysis indicates
that there is a strong relevance between capital ﬂows
and the effectiveness of interest rate as a monetary
policy tool.
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