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Abstract: This study examines the effects of capital inflows on the macroeconomic perfor-
memce in an emerging, small open economy—Trkey. Using monthly data from 1992:01 to
200106 and @ recursive vector autoregression model, we find that positive innovarions in
capital inflows appreciate the domestic currency, and increagse putput and money supply,
but decrease interest rates and prices in the short run, We alvo find that the exchange rate
regime does not influence the effects of capital flows on macroeconomic performance. fm-
plications of the findings for policymakers are analyzed.

Key words: capital fTows, Turkey, vector autoregression.

There is an ongoing debate on the pros and cons of capital inflows. Neoclassical
economists support the view that capital inflows are beneficial because they create
new resources for capital accumulation and stimulate growth in developing econo-
mies with capital shortages. FitzGerald { 1998) theoretically argues that higher capi-
tal inflows lower interest rates, which help increase investment and economic
growth, On the empirical side, using data for seventeen emerging markets, Bekaent
and Harvey (1998) find a positive relationship between equity capital flows and
key macroeconomic indicators, including growth and inflation. Evidence from
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Latin Amernica and Far Eastern economies shows that capital inflows tend to ap-
preciate real exchange rates; lower interest rates; and increage consumption, in-
vestment, and economic growth (Antzoulatus 1996; Calvo et al. 1994; Corbo and
Hemandez 1994; Fernandez-Arias and Montiel .1995; Kamin and Wood 1997;
Khan and Reinhart 1995). : 5. e

In contrast, the recent financial crises in Asia, Russia, and Latin America have
created doubts about the benefits of capital inflows and emphasized the necessity
of capital controls. There are early studies supporting the premise that capital in-
flows are used to finance imports and domestic consumption (Agosin 1994; Firench-
Davis et al. 1994; Frenkel et al. 1993). Rodrik (1998) argues that capital flows
have no significant impact on economic performance once the impact of other
variables, such as the education level, the initial level of income, the quality of
government institutions, and regional dummies, are controlled for. Durham {2000
examines the effects of capital flows on growth and savings by employing panel
data regressions covering twenty-six countries and finds that capitals flows have
negative effects on growth only in the short run.

In this paper, we draw attention to the Turkish experience. Turkey is an open
economy and is not under heavy government regulations. However, it suffers from
high and persistent inflation. Volatile capital inflows and inflation make it easier o
capture the impact of capital inflows on the macroeconomic performance. There
are scant empirical studies for the Turkish case. Cavusoglu et al. (1997) argue that
real exchange rates appreciate following a capital flow shock. Celasun et al. (1999
find that capital flows affect real variables, such as consumption and investment,
Berksoy and Saltoglu (1998) report a positive long-run relationship between dif-
ferent types of capital flows and interest rates, whereas Kirmanoglu and Ozcicek
( 1999), using impulse response analysis, find that a short-term capital inflow causes
real appreciation, decreases inflation, and brings about a temporary increase in
real wages. Alper (2002) reports the procyclical behavior of the capital flows with
the real gross domestic product (GDP). He argues that the capital inflows lead the
growth by one-quarter. Moreover, Alper and Saglam (2001) examine the channels
through which a sudden capital outflow affected the Turkish economy during the
19905, In particular, they study the transmission of financial crisis to the economy
through changes in asset prices and credit channels, and their results indicate that
asset and credit transmission channels are effective.!

The present study uses a vector autoregression (VAR) methodology to capture
the effects of capital inflows on economic performance. Previous studies examine
only one specific effect of capital flows, whereas we study many variables. In
order to avoid spurious regressions, this study includes a set of macroeconomic

variables to better assess the simultaneous effects of capital flows on economic
performance. Moreover, our study covers the 2000 and 2001 crises. Finally, to the
best of our knowledge, this study offers the most comprehensive robustness tests

in the literature. Our empirical results suggest that an increase in capital inflows
lmproves economic activity, leads to lower prices and interest rates, and causes
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real appreciation and higher money supply. On the other hand, we find Tha:t grow-
ing capital outflows could lead to a recession and a large real dBprt:C!atmn I.!:!at
might result in a financial crisis. This result supports the argument that high capital
outflows should be prevented. However, whether capital controls would overcome
such problems is subject to debate,

An Overview of Capital Flows in Turkey

During the 1980s, Turkey followed an economic policy of openness and libera!—
ization, Following the severe debt crisis during 197880, the liberalization experi-

ence included lifting quantitative restrictions on trade and moving away from an
inward-oriented import substitution to an export-oriented gruwth_ strategy. On l‘pc
financial liberalization side, the first step was the removal of the interest rate ceil-
ings on bank loans in 1981. By 1984, domestic residents were allowed to hold
foreign exchange-denominated assets and to engage in fori:tgﬂ exchange transac-
tions. While fiscal balances deteriorated, reforms in the financial and ulFmaI sec-
tors continued, The Central Bank of the Republic of Turkey (CBRT) mqk important
steps to alter the institutional setting of policymaking ._'md focused increasingly
wward using indirect monetary policy instruments. The mlm'hank‘muncy and for-
eign exchange markets were opened in 1986 and 1988, respectively, a1n.r_| open
market operations were introduced in 1987. Bank lending and borrowing rates
were fully liberalized in 1988, ] _
While the liberalization continued, especially on the macroeconomics pa:l]hcy
side, a competitive real exchange rate policy—where the central bank depreciates
the domestic currency daily based on a given expected inflation each month—was
maintained throughout the 1981-88 period. This policy was further suprpctrted by
a repressed real wage regime. However, from 1987 onward, the wage regime be-
came politically unsustainable since real wages, which increased in the IQE_\Q—QO
period, had an adverse impact on public sector finances. Although the puhlc:.' of
maintaining a competitive real exchange rate helped export pcrformanf:e in the
mid-1980s, it implied capital losses on foreign debt, causing a deterioration in the
terms of trade in the public sector vis-a-vis the private sector. As the government
could not achieve the desired external balance, it abandoned the real exchange rate
policy in 1989; and since then, the exchange rate appreciated in real terms.
Following these developments, a complete financial liberalization package was
adopted in 1989, which removed restrictions on capital controls, thus allowing
foreign investors to invest freely. In 1990, Turkey accepted the International Mon-
etary Fund's (IMF) Article VII1, which allowed both residents and nonresidents to
conduct foreign exchange operations in Turkey and abroad and permitted com-
mercial banks to engage freely in foreign exchange transactions, Finally, the inter-
est rate ceiling on deposits was also removed in 1991. As a result, capital flows
became a significant source of financing for the current account deficit, which
reduced the relative importance of the official financing and workers' remittances,
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However, as discussed above, in 1989, when a set of liberalization policies was
implemented, the government was following populist policies and therefore was
not willing to make necessary spending adjustments for political reasons. This did
not send the right signals to foreigners to invest in Turkey, At the same time, the
government had to finance the high debt payment obligations incurred in the past.

As a consequence of the liberalization of capital movements, the banking sec-
tor shifted to short-term borrowing from intemational markets. The sharp increase
in portfolio investment in the Istanbul Stock Exchange contributed to financing of
the current account deficit. However, this increased the vulnerability of the finan-
cial system due to a higher probability of sudden capital reversals. According to
Ekinci (1996), debt servicing after 1989 was characterized by a short-term exter-
nal borrowing, which turned into a Ponzi game associated with external specula-
tive finance. When the game came to an end, sudden reversals began as foreign
creditors withdrew large-scale funds, which set the stage for the financial crisis in
April 1994,

In the post-1994 crises, the same trends in the behavior of capital flows contin-
ued. Foreign direct investment stayed at approximately the same levels until 2001.
However, there was a substantial increase in 2001 due to awarding a third Global
System for Mobile Communications (GSM) license. Regarding short-term capital
flows, there were large outflows during the 1994 crisis period. Although there
were no substantial inflows and outflows between 1995 and 1999, there were in-
flows in the first half of 2000 resulting from the standby agreement signed with
the IMF. Following the November 2000 crisis, there were still large short-term
capital outflows.

In spite of the relatively low volatility of portfolio investment relative to short-
term capital, the Russian crisis in 1998 affected returns on the Istanbul Stock Ex-
change substantially. Although no sizable capital outflows were realized in the
portfolio item of capital flows until 1998, including the 1994 crisis, the outflows
were near $7 billion during the Russian erisis. Portfolio investments recovered in

1999, but then the November 2000 financial crisis struck, and there were still
outflows observed at the end of October 2001,

Macroeconomic Effects of Capital Flows

Capital inflows provide resources for capital accumulation in developing coun-
tries with capital shortages and allow intertemporal smoothing in consumption,
which raises welfare. In competitive models with perfect foresight and complete
markets, welfare benefits from capital flows are equivalent to those from interna-

tional trade in goods and services. Furthermore, economic growth may increase

through technology and management skills transfer due to foreign direct invest-
ment (Helpman 1985).

On the other hand, capital flows may result in a rapid monetary expansion, and
excessive rise in domestic demand, which cause inflationary pressures and the




appreciation of real exchange rate, widening current account deficits. As discussed
in Akcoraoglu (2000), capital flows may also lead to an increase in domestic ab-
sorption. When some of the spending falls on nontraded goods, their relative prices
increase and real exchange rate appreciates. This raises the demand for tradable
zoods, leading to current account deficits. However, if there is a predetermined
exchange rate target, that is, a fixed or crawling peg exchange rate regime, then the
ceniral bank may adopt either sterilized or nonsterilized intervention policies 1o
deal with exchange rate pressures due to capital flows.

Sterilized intervention involves sales of government bonds by the central bank
in exchange for foreign currencies and securities. For this intervention to be effec-
tive, domestic and foreign bonds should be imperfect substitutes. However, steril-
ized intervention causes an increase in interest rate differential between home and
foreign currency, which attracts more capital flows. In a nonsterilized intervention,
the central bank purchases foreign currency in exchange for domestic currency.
This action puts pressure on the central bank to appreciate nominal exchange rate,
which causes a decline in the interest rate differential; however, this policy also
results in an increase in the monetary base, which intensifies inflationary pressures.

Under a floating exchange rate regime, there is no central bank intervention.
Therefore, for a given level change in initial capital inflows, the appreciation of
domestic currency and decline in domestic interest rates, and the persistence of
capital inflows are smaller compared to one under a fixed (or crawling peg) ex-
change rate regime.

Methodological Issues

To capture the macrocconomic effects of capital flows on the macroeconomy, the
VAR analysis is performed. To do so, we consider the economy as being repre-
sented by the following model:
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where y, represents the capital inflow variable, z, is a vector of other key economic
variables of interest, and £, and £, are orthogonalized disturbances. The system
can be estimated by ordinary least squares (OLS), which yields consistent esti-

mates of the parameters. However, this representation underidentifies the VAR,
The model can also be written in matrix form as

BX, = Ay + A X, +E (2)

-1 L

Sims (1980) suggests using a recursive system to identify the model by form-
ing B as a lower triangular, which implies that y, has a contemporaneous effect on
z,, but not vice versa. Thus, we can write Equation (2) as
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Both types of structural shocks can now be identified from the residuals of the
recursive VAR model.

This restriction manifests itself such that both £, (the residual of v, from Equa-
tion (3)) and ¢, (the residual vector of z, from Equation (3)) affect z, contempora-
neously, but £, affects y, contemporaneously only.

Identifying the orthogonalized residuals of the VAR in this triangular fashion is
called the Choleski decomposition. This restriction brings to the system an asym-
metry, which makes the order of the variables important. Turkey is a small open
economy with many structural problems and political instability. Foreign direct
investment in Turkey is neither sizable nor varies a lot. In addition, foreign portfo-
lio investment may be driven by political risk, not economic performance (see
Celasun et al. 1999). Therefore, we assume capital inflows affect the economy
contemporaneously, but not vice versa.

The VAR Specification

To observe the effects of capital flows, we specify a VAR model with capital flows,
interest rates, real exchange rate, broad money, output, and prices by using monthly
data covering the period from 1992:01 to 2000:06. All data are obtained from the
CBRT's data delivery system (tcmbfd(.tcmb.gov.ir/cbt.html), except the interbank
interest rate, which is obtained from the State Planning Organization. CAFP, refers
to the logarithm of net international reserves of the central bank, v, is the logarithm
of the industrial production index, p, is the logarithm of the consumer price index,
r,is the CBRT's overnight interbank interest rate, and M2, is the logarithm of M2
money. The real exchange rate, rer,, is calculated by deflating the basket (the Turk-
1sh lira value of 1 U.5. dollar plus 1.5 deutsche marks) by the consumer price
index. The CBRT openly announced the basket as its target variable. An increase
in the exchange rate implies a depreciation. A constant term, eleven monthly dum-
mies to account for seasonality, a (0,1) dummy for controlling the 1994 crisis, a
(0,1} dummy for controlling the Russian crisis in 1998:8 and 1998:9, and three
dummy variables for controlling the November 2000 financial crisis and February

2001 crisis in 2000:11, 2001:02, and 2001:03 are also added to our model, Based
on the Akaike information criterion, the lag order of VAR was set to one.?
In order to observe the effects of capital flows, CAP, is put first in the ordering,

The central bank is expected o respond to capital inflow shocks, using a policy tool
such as interbank interest rates. Therefore, r, s placed second in the ordering. Ex-

chﬂngn:: rates respond to capital inflows because capital inflows increase the amount
of foreign exchange reserves and the money supply. Hence, in the ordering, rer, and
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M2, follow r,. Finally, because output and prices would react to changes in interest
and real exchange rates, v, and g7, are included at the end of the ordering,

Empirical Evidence
Impulse Response Functions

The effects of shocks of capital flows are assessed using impulse response func-
tions. Figure 1 reports the impulse response functions for interest rate, real exchange
rate, money, output, and prices when there is one standard deviation in capital flows.
The 90 percent confidence bands are calculated using the bootstrap method with
500 draws. The middle lines in Figure | shows the median of the draws.

The resulis confirm our prior expectations. The first diagram of Figure 1 pre-
sents the response of capital flows to its own shocks, which indicates that the
impact of positive shocks persist about six months. The second diagram indicates
that the interest rate responds negatively to a positive capital flow shock. The ini-
tial response, which continues for two months, is deeper. After the third month, the
interest rate converges to a path below the pre-shock value, but above the initial
response of the interest rate. The third diagram indicates that a positive innovation
to short-term capital inflows causes a real appreciation of domestic currency in the
first month. During the next five months, the response of the real exchange rate to
capital flow shock is statistically insignificant. Following the seventh month of the
shock to capital flows, the real exchange rate follows a path below its pre-shock
value, which indicates real appreciation. The fourth diagram displays a temporary
increase in money supply for six months and the response of money to a shock to
capital flows becomes statistically insignificant after that. The Aifth diagram indi-
cates that a positive innovation to capital flows causes the growth of the economy
between the second and fifth months, then the response of output becomes statis-
tically insignificant, This result is parallel to Alper (2002), He argues that capital
flows lead the growth by one-quarter, and we observe the effect of capital inflows
within two months and lasts for five months. The negative response of the con-
sumer price index continues for the entire horizon, indicating lower prices, as de-
picted in the last dingram. The results show that a shock to capital flows increases

output and money supply, causes real appreciation, and decreases interest rates
and prices.

Virriance Decompositions

In addition 1o the assessment of the dynamic effects of capital flow shocks using
impulse response functions, which indicate that capital inflows are beneficial for
Turkey, the forecast error variance decomposition analysis was also performed to

examine how capital flow shocks contribute to the variability of key economic
aAgEregates.
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Table 1

Forecast Error Variance Decompositions: Contribution of Capital Inflow
Shocks to Changes In Key Macroeconomic Variables

Horizon Cwn r, rer, M2, ¥, [}

G (percent) 97.0 16.0 8.0 7.0 7.0 28.0
{0.08) (0.07) {0.04) (D.05) {0.05) (0.11)

12 {percent) B9.0 21.0 17.0 .0 10 40L0
(0.10) (0.08) {0.08) {0.04) {0.05) {D.14)

18 (percent)  B0.0 26.0 249.0 16.0 7.0 46.0
(0.08) (0.09) (0.13) (0.07) (0.05) (0.18)

24 (parcent) 730 29.0 3.0 320 B.0 50.0
{0.09) {0.09) {0.15) {0.11) (0.05) {0.17)

More: Numbers in parentheses report the standard errors,

errors. The results suggest that the shocks contribute significantly to macroeco-
nomic {luctuations, except output, The proportional rate of capital flow shocks in
explaining forecast error variance of prices is 29 percent when a six-month period
is used and it reaches 50 percent in period 24, making up the largest contribution,
Although the contribution of capital flow shocks to interest rates, real exchange
rates, and money is small in period 6, it becomes significant in period 24, On the
other hand, the contribution of capital lows shocks to output fluctuations is statis-
tically insignificant, which suggests that, although capital flow shocks influence
interest rates, real exchange rate, money, and prices, they do not contribute to
business cycles, given by output fluctuations.’

Sensitivity Analysis

In order to examine the sensitivity of the results, we estimated our YAR model
using different specifications.* However, the results did not change significantly.
First, the model is estimated using the wholesale price index, instead of the con-
sumer price index. The major difference in this case was that the interest rate re-
sponds negatively to a shock to capital flows only for two months. However, capital
flows continue to contribute 1o price and money fluctuations,

Second, the analysis was performed using a different money definition, M1.
The results indicated that M1 responds negatively to a capital flow shock after
eight months, whereas M2 responds positively to a capital flow shock for three
manths. The effects of capital flows on the interest rate disappear where the whole-
s_n]e price index is used along with M1. In this case, we also observed an apprecia-
tion of the local currency, but only for one period. The analysis is repeated with
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M2Y (M2 plus foreign exchange deposits held in commercial banks). Although
the results were similar to the base case, the only notable change was that the real
appreciation of local currency lasted all periods. However, the results of forecast
error variance decompositions indicated that capital flow shocks are not the major
contributor to any macroeconomic fluctuations when different money measures
were used.

Third, the analysis is repeated with three-month nominal and real Treasury bond
rates, replacing overnight interbank interest rates. Both Treasury bond rates re-
sponded negatively to a shock to capital flows after eight months, whercas our
base case results showed that interbank interest rates respond to a shock to capital
flows only in the initial period. This result is expected since interbank interest rate
is a policy variable and the central bank responds to a shock as soon as it 15 ob-

-served, whereas other market participanis do not respond to shocks after they are

observed. However, the responses of other variables in the model were the same as
in the base case. In addition, variance decompositions that are performed using the
Treasury bond rates give parallel estimates to the base case results.

Fourth, the analysis is performed using nominal exchange rates, rather than real
rates. A basket currency (denoted in terms of TL/(1 USD + 1.5 DM)) is used. An
increase in the rate represents a depreciation of the domestic currency. We found
that the nominal exchange rate responds negatively to a shock to capital flows
during the whaole period, whereas, in the base case, the real exchange rate responds
negatively for the first two months and then again after seven months. The other
variables in the system respond similarly to those in the base case and forecast
error variance decomposition results are similar in both cases.

Fifth, the definition of capital flows in the analysis was changed. The VARs
were performed with the ratio of capital flows, as reported in the balance of pay-
ments, to M2Y. In this case, we found major differences in the results. The interest
rale responds negatively to the shock to capital flows only in the first month and
after the sixth month in a statistically significant fashion. Moreover, the response
is smaller than the base case. Real exchange rate appreciales as a response 1o a
shock to the capital flows after the second month using this different definition of
capital flows, Although in the base case, money does not respond to a shock 1o
capital flows for ten months, in this new case, money responds negatively after the
eleventh month. However, output does not respond to capital flow shocks when
we use the ratio of capital flows to M2, whereas the response of output is positive
in the base case. When we perform variance decomposition analyses with this
definition of capital flows, we found that capital flow shocks are not the major
contributor to any macroeconomic flucteations.

Finally, as discussed in the third section, the exchange rate regime could alter

the effects of capital flows on economic performance. Thus, we performed the

analysis by ending the sample period prior to the adaptation of (1) a crawling peg
exchange rate regime (1999:11) and (2) a freely floating exchange rate regime
(2001:01).* The results suggested that the effects of capital flows on interest rate,






