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ABSTRACT 
 

We investigate the impact of the hot money movements on current account and real sector leading 
crisis indicators under VAR (Vector Autoregressive) framework using quarterly data for a long period 
of 1991-2014. Our findings show that hot money movements have negative impact on current 
account deficit and foreign trade deficit pre-crisis indicators. We further show that they lead to 
instability in growth and inflation pre-crisis indicators. 
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1.0 INTRODUCTION 
 
The hot money flow is an important part of the financial liberalization policies, applied during the 1980s 
in world economy. This concept, revealed its affect with the abolition of the restrictions on capital 
movements and the permission given to the residents to access to the financial markets. As suggested 
by (McKinnon, 1973) and (Shaw, 1973) in their financial liberalization hypothesis; the financial pressure 
policies such as restricting the movement of capital could contribute to the economic development and 
cause more effective distribution of the resources. Between the years of 1980 and 1990, affected by 
these ideas, many countries have applied the financial liberalization policies. However, except in some 
of the South-East Asia countries, in most of the countries, these policies became unsuccessful 
(Williamson, Mahar, 2002). Hence, the increase in the global saving pools means the increase of risk and 
uncertainty in the foreign capital, which is flowing to the countries.  
 
From the 1980s, the liberalization programs supported by International Monetary Foundation (IMF) 
paved the way for foreign capital which hot money flow has an important part in. However, as in Latin 
America and South East countries this caused crisis also in Turkey. The foreign capital inflow is 
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important for countries, which are continuing their industrial development but its negative effects 
leads up to economic and financial crisis. As emphasized by some researches -such as Kaminsky, 
Lizondo and Reinhart’s research on KLR approach which is the widely-used method in economy 
literature about pre-crisis indicators- the pre-crisis indicators bear the qualification of signaling in 
predicting the crisis. There are other studies includes (Frankel, Rose 1996) and (Corsetti, Pesenti & 
Roubini, 1998). Considering the number of studies and meaningful number of statistical results, the 
current accounts and real sector pre-crisis indicators are prominent. On the other hand, in studies 
related to hot money movement in economy literature includes (Corbo, Hernandez 1996), (Yeldan, 
1996) and (Rodrik, Velasco 1999) show that the meaning of this concept has not been defined clearly. It 
is often defined within the short-term capital movement. The number of empirical studies is also low.  
 

By assessing these results in literature, in our study, the positive and negative effects of hot money on 
the current account and real sector indicators and its usability as a political tool have been studied with 
vector autoregressive model (VAR). By using the VAR model the effect of hot money movement in pre-
crisis indicators of current accounts and real sector in Turkish economy, after year 1991 is analyzed. The 
sample and data used in econometric analysis section were chosen by considering the performances of 
pre-crisis indicators in the study of (Kaminsky, Lizondo & Reinhart, 1998) and collected from the web 
sites of Turkish Central Bank (TCB), Turkish Statistical Institute (TSI) and International Financial 
Statistics (IFC). The results will provide important hints and opinion to the policy makers on the 
efficiency and usability of one of the important parts of financial liberalization policy; the hot money 
flow policy tool, in management of the Turkish economy. The financial liberalization policy of the 
Turkish economy will be able to directed against hot money movements. Within this purpose, the hot 
money flow in Turkey is discussed firstly. And then, after expressing the review of literature and pre-
crisis indicators, the econometric model application is reported. 
 

2.0  THE HOT MONEY FLOW IN TURKISH ECONOMY 
 

Before the 1980, the Turkish economy faced; macroeconomic instability, the problem of financing of 
balance of payments deficit, the high inflation and high foreign debt (important part of it being short-
term), the imports bottleneck and stagnation of exports. During 1970s it has highly been affected by 
the global crisis and there had been disruption in macroeconomic indicators and problems in foreign 
debt payments. This situation caused the criticism of import-substitution policies and lead to the search 
for alternative policies. Thus, with the 24th January 1980 dated Decisions, the foreign financial 
liberalization policies put in effect. The Turkish economy completed its financial liberalization period 
with the foreign trade liberalization in 1980 and the abolition of restrictions on the foreign capital 
movement in 1989. At the end of this period, in which the final steps been taken to be in harmony with 
the global economy, many crises occurred with different reasons and results.  
 

The movement of capital occurs when; the resident individuals or institutions of one of the country 
transfer funds to the resident individuals or institutions of another country (Uzunoğlu, Alkın & Gürlesel, 
1995). The permission of freedom of movement of capital in Turkey occurs when foreign residents 
move the actively in financial markets of Turkey buying stocks and bonds in Turkey, and similarly, the 
residents of Turkey having the right to perform the same transactions in foreign countries.  
 

The movement of capital can be classified as short-term or a long-term based on the time frame that 
the capital stays in the country for the development purposes, technical purposes, defense and 
commercial purposes. The movement of capital provides financial and technological resources to the 
country, by lending, investment or by joining to the process of production. 
 

The movement of capital can be seen in capital account section of balance of payment of countries. The 
abolition of restrictions on these movements means the liberalization of the capital account. The 
movement of capital in Turkey reveals its effect with hot money flow. 
 
In 1989, because of the financial liberalization, the freedom of movement of capital and the increasing 
need of borrowing brought up the topic of hot money flow and it is one of the important part of the 
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movement of capital in Turkish economy. Turkey faced the negative effects of abolition of restrictions 
on movement of capital firstly, in year 1994. In 1994 and after, in global crisis of November 2000, 
February 2011 and 2008, a huge amount of hot money out flowed the country (Karluk, 2014). 
 
In economy, there is no general definition of hot money. It is one of the short-term capital movements. 
However, since the hot money inflows rapidly for profit purposes and outflows in a minor negativity in 
economy, compared to short term capital, it is vague, speculative and have a high potential of risk. The 
concept of hot money can be explained as a capital investment which rapidly reacts to the changes in 
expected income rate and risks (Oktar, 1995). According to another definition, the hot money is the 
short-term capital flow which have speculative, short term, risk and mobilization components and is a 
short-term capital movement investing with factors of high risk and income arising from the difference 
between interest and foreign currency rates in the national markets (Yeldan, 1996). In other words, the 
hot money, is the short-term money, flowing to the country except by exports, tourism or foreign 
direct investment, and flowing from two windows; the short-term lending and portfolio investments. 
 
The Turkish economy became vulnerable to economic crisis with the abolition of restrictions on 
movement of foreign capital. The hot money inflow based on arbitrage about income, the interest rates 
and expected foreign currency rates, leads the economy into crisis. After 2002, the floating exchange 
rate system was not able to prevent the outflow of hot money because of the elasticity provided by the 
forward foreign exchange market (Boratav, 2009). 
 
As can be seen in Table 1, most of the economic crises occurred because of the rapid slowdown of 
capital inflow or the opposite. The period after the liberalization of capital movement, as revealed in 
Table 2, the fundamental reason behind the fluctuation in growth is the foreign originated capital 
movement. In each of periods that the capital inflow slowed down or move oppositely (1994, 2001) the 
growth rate declined and became negative.  As can be seen in Table 2, the positive average growth rate 
of which is more than 5% caused the current deficit growth and more foreign capital inflow occurred to 
finance the deficit. Hence, in the years when the capital movement was controlled the foreign capital 
inflow been used to finance the current deficit.  
 
The period after 1989, in which the movement of capital been liberalized, the reason of short term 
expansion, in other words the increase in growth, was the increase in foreign capital, which largely 
includes hot money movement. After The period of 1998-2001, which includes the years of recession 
and depression, the most effective variable initiating the years of expansion was foreign origin capital 
inflow (Boratav, 2009). The foreign capital inflow initiates the expansion of demand in any condition.  
As can be seen in Table 2, triggered by the reasons mentioned, the expansion of demand or short term 
growth causes the increase in current account deficit starting from the foreign trade balance.  
 

Table 1: The foreign capital movement in pre-crisis and crisis years 
The Crisis Years The Foreign Capital Inflow one 

year before the Crisis (Million 
USD)  

The Foreign Capital                                                 
Inflow In the year of Crisis                                 

(Million USD)  
1994 Crisis 12079 -3925 
2000/2001 
Crisis 

15726 -3837 

2008 Crisis 75684 -10894 
 
As stipulated in Table 2, after 2001 crisis, the high rate of capital inflow ended with 7,2% growth rate, the 
current account deficit, increased up to 6%. In 2001 crisis an opposite situation occurred. The foreign 
capital increased in high rate, compared to the year before the crisis and caused -9,5 growth rate, which 
was the lowest after the second World War. However, the current deficit occurred 2,6% more, 
compared to the pre-crisis years. The increase in current deficit became chronic in 2000s. The 
appreciation of Turkish Lira, the effects of Customs Union and the transformation of structure of 
industry towards external dependence have influence on this situation (Boratav, 2009).  On the other 
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hand, as can be seen in Table 2, between the years of 2002-2007 the high increase in inflow of foreign 
capital became most effective factor in current deficit financing. Rapidly growing foreign debt is the 
common reason of the negative relation of current deficit and growth and the effect of foreign capital 
on them. In Table 2, during 2000s, since the current deficit increased in relation to the growth, the 
foreign inflow of capital increased more in 2000s compared to 1990s. 
 

 
Table 3 reveals that, when the inflow of foreign capital is compared in years of 1994, 2000 ,2001 and 
2008, both before and after the years of crisis, it can be seen that; the foreign capital act reversely (the 
sign of - reveals the outflow). This Table also stipulates that the Turkish economy dragged into 
unsteady growth period in the years (1989-2007) that the liberalization of foreign capital started. While 
the economic growth was -9,5% in year 2001, it was 7,2% on average, in the period of 2002-2007. (Table 2 
and Table 3). These two data demonstrate the unsteady growth of capital in Turkish economy and the 
dependency to the foreign capital movement between the years of 1989-2007. While Turkey grows 3,6% 
on average, the sharp up and down cycle that is experiences, increased the negative expectations on 
uncertainty, risk in investments and growth in relation to future.   
 
In 2008 crisis, the foreign capital movement has affected the economy as in the crisis of 1994, 2000-
2001. If we compare the intensity of the effect, in the 2008 crisis the foreign capital outflow was higher 
compared to the other crisis. As can be seen in Table 3, during the 12 months before the year 2008, the 
foreign capital inflow was 76 billion USD. On the other hand, the foreign capital inflow before the crisis 
in years of 1994 and 2011 was approximately 28 billion USD. The high foreign capital inflow that 
occurred in year before the 2008, compared to the years before the other two crisis years caused 
higher rate of capital outflow in the months of crisis. In relation to the its effect on growth rate of 
Turkey if we compare the 2008 crisis with other crisis that occurred, we can see that 2001 crisis has the 
heaviest effect. In relation to growth, the 1994 crisis negative effect was 6,08% and 2008 crisis negative 
effect was 4,8% however, in 2001 crisis the Turkish economy downsized by 9,5%. 
 

Table 3: The foreign capital movement in 1994, 2000-2001, 2008 global crisis and pre-crisis years 

Crisis Years The Foreign Capital 
Inflow One year before 
the Crisis (Million USD) 

The Foreign Capital 
Inflow In the year of 
Crisis              (Million 

USD)  

Net Foreign 
Capital       

(Million USD) 

The Growth in 
Years of Crisis 

(%) 

1994   Crisis 12079 -3925 8154 -6,08 

2000/2001 
Crisis 

15726 -3837 11889 -9,5 

2008  Crisis 75684 -10894 64700 -4,8 

 
As can be seen in the Table 4, the main indicator of crisis in Turkey is the outflow of foreign capital and 
it is 5,4 billion USD net in October 2008, as in 1994 and 2000-2001 crisis. Compared to the 1,654 billion 
USD net inflow in October 2007, in year 2008 there is a back flow of approximately 7 billion USD. When 

Table 2: The foreign capital movement, the current deficit and growth (%) 

Year Foreign Capital Movement/ GDP Current Deficit / GDP Growth Rate 

1984–1988    2,2 -0,8 6,2 

1989–1993 3,3 -1,2 5,0 

Crisis: 1994 -4,8 2,0 -6,08 

1995–1997 3,4 -1,4 7,7 

1998–1999 3,0 0,3 -1,2 

2000 8,1 -4,9 6,3 

Crisis: 2001 -1,7 2,6 -9,5 

2002–2007 9,8 -5,8 7,2 
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we analyze the net capital movement, the foreign net inflow realized but compared to the previous 
year it dropped to 1,142 billion USD in October 2008.The reason of net capital movement being in 
surplus is the approximately 7,4 billion USD unrecorded capital inflow from an unaccredited source. 
 
The other prominent indicators in Table 4 are; national capital and hot money. In October 2008, 851 
million USD national capital, approximately 3 billion USD national hot Money and 5,6 billion USD foreign 
hot Money outflow was realized. In total, approximately 7,6 billion USD net hot money outflowed from 
Turkish economy.  The decline of foreign capital not only affected the slowdown of national income but 
also contributed to the decrease of national income. The increase in outflows leads to financial crisis 
even if there is unrecorded capital inflow (Boratav, 2011). 
 

Table 4: The foreign capital movement, October 2007 – 2008 (Million USD) 

  October 2007  October 2008  

Foreign Capital 1654 -5390 

National Capital 2510 -851 

Unrecorded Capital -1046 7383 

Net Capital 3118 1142 

Foreign Hot Money -358 -5558 

National Hot Money 3053 -2016 

Net Hot Money 2695 -7574 

 
In 2008 crisis, the net capital movement decreased while the foreign capital outflow occurred in high 
rate. As can be seen in Table-4, the 7,4 billion USD unrecorded capital inflow compensated the outflow 
of foreign capital. In that reason, there is a “decline” in the net capital movement and not a “net 
outflow”. As can be seen at Table 5, until October 2008, in economy, the foreign capital inflow 
continued in an increasing way despite the global crisis. In October 2008, approximately 5,4 billion USD 
outflow occurred. As can be seen from the data of November 2008 and November 2009, the outflow of 
foreign capital from Turkish economy continued until November 2009. After in October 2008 the 
reverse cycle (the conversion of foreign capital from inflow to outflow) ended.  
 
In Table 5, it can be seen that, the foreign capital; from its 4,4 billion outflow in November 2008, 
changed into 786 million USD inflow in 2009. The net capital increased by 993 million USD. From the 
2009 November data laid out in Tablo-5, it can be seen that, the external shock caused by the October 
2008 capital movement ended in November 2009.   
 
The Table 3, Table 4 and Table 5 reveals that, after the year 1989, in which the capital movement is 
liberalized in Turkey, the expansion of economy in Turkey became dependent on the foreign source 
inflow. When the capital inflow standstills, the contraction occurs and when the inflows changes into 
net outflow, the financial crisis comes up. The Tables in this section presents the dimensions of the 
external shocks arising from the capital outflow. 
 

Table 5: The foreign capital movement: October 2007, October 2008, November 2008 and 
November 2009 (Million USD) 

  October 2007 October 2008 November 2008 November 2009 

Foreign Capital 1654 -5390 -4357 786 

National Capital  2510 -851 3379 -743 

Unrecorded Capital -1046 7383 1064 1036 

Net Capital  3118 1142 86 1079 

 
After the abolition of restrictions on the foreign capital, the markets in Turkey started to be controlled 
by the short term speculative foreign capital. As an effective crisis indicator; the hot money that bear 
the risk of leaving the country in any minor negativity, entered  into the economic environment which 
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already has important macro-economic instabilities such as current deficit and high inflation and the hot 
money  played an important  role in economic problems encountered after 1989. In addition to the 
macroeconomic instabilities and political uncertainty; the environment where the state intervention is 
minimized, the stability of the economy dangerously been risked by the speculative movement of 
foreign capital inflow and outflow [10]. After the liberalization of movement of capital, the Turkish 
economy became vulnerable to crisis. The crisis which have been experienced after 1989, such as the 
crisis of 1994, 2000-2001 and 2008 are the known examples of this situation. In an already negative 
environment the regulation of liberalization, lead up to the increase in crisis.  
 

3.0 THE REVIEW OF LITERATURE 
 

The idea of “hot money movement creating instability in economies of countries”, lead to the 
performance of studies on this subject. The studies on the short term capital movement which the hot 
money flow is part of, (Corbo, Hernandez 1996), (Yeldan, 1996) ile (Rodrik, Velasco 1999) defended 
that; the short term capital inflow causes instability and crisis in economy and should be restricted 
when necessary. In their study on the effects of movement of capital on fundamental macro-economic 
indicators on the period of years between 1989 and 1999 in Turkish economy, (İnsel, Sungur 2003), with 
the real and financial indicators revealed that the movement of capital causes instability in economy. 
(Altıntaş, Öz, 2007), in their study on the 1994 and 2001 Turkish economy crisis, by using the signaling 
approach, presented that the capital outflow can be used as a pre-crisis indicator. In their study, 
(Mercan, Peker, 2013) used portfolio investments and capital inflow as representing the financial 
openness, although these indicators found to be affecting the growth in positive way, they were found 
to be statistically meaningless. 
 

There are also some other studies focusing on pre-crisis indicators of Turkish economy including the 
current accounts and real sector indicators performed. (Üçer, Rijckeghem & Yolalan, 1998), in order to 
analyze the 1994 crisis, applied the KLR test. In the study, they presented that the export/import, short-
term foreign debt/ GDP, short term advances/ GDP, reserves/M2Y+debt stock and M1 indicators found 
successful in predicting the financial crises. (Gerni, Selçuk & Değer, 2005), in their study on the Turkish 
economy crisis, with their pre-indicator approach, reached to the conclusion that the overvaluation of 
national money is a pre-crisis indicator. (Avcı, Altay 2013), in their study, they used the monthly data of 
1990-2009 and the Markov Regime Switching Model and Regression Tree Models and they proved that 
the inflation and foreign trade balance indicators are successful in predicting financial crisis. 
 

In our study, we aimed to analyze the effect of hot money on the current account and real sector pre-
crisis indicators. For this purpose, the objectives can be expressed as follows: (1) How are hot money 
movements affecting the current account and real sector pre-crisis indicators? (2) How is the efficiency 
of hot money movements on current account and real sector pre-crisis indicators?  
 

4.0 PRE-CRISIS INDICATORS 
 

In the studies performed to assess the economic and financial crisis, the change in the macroeconomic 
indicators such as; the decline in international reserves, real interest rates, the increase in short term 
debt, national inflation, current deficit and the imbalance of foreign trade, the decrease of growth rate 
signals the financial crisis. (Frankel, Rose 1996), (Kaminsky, Lizondo, Reinhart, 1998), and (Corsetti, 
Pesenti & Roubini, 1998) try to determine the crisis with indexes calculated by using different methods 
(Seyidoğlu, Yıldız, 2006). This approach for the economic and financial crisis caused others to focus on 
the studies related to the pre-crisis indictors.  
 

Among the studies on determination of these indicators, the most important and comprehensive one is 
the approach of (Kaminsky, Lizondo & Reinhart, 1998) which is called KLR approach and performed by 
using the signaling method. The mentioned study has been performed by using the monthly data of 
years between 1975 and 1995 of fifteen developing and five developed countries. According to KLR 
study, when one of the macroeconomic indicators is above the threshold, it is a sign that indicates a 
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possible financial crisis in the following 24 months (Karaçor, Alptekin, 2006). As a pre-crisis indicator of 
current account, the current account deficit, the foreign currency rate and foreign trade balance and as 
a pre-crisis indicator of real sector; growth rate and inflation have been designated as important crisis 
indicators (Kaminsky, Lizondo & Reinhart, 1998).  
 
The fundamental goal of the pre-crisis indicator approach is to assess the crisis before they occur. For 
this purpose, the signals of designated variables are analyzed within a certain period. The crisis signal 
occurs when, one of the variables designated as a crisis indicator is above the set threshold (Çeviş, 
2005). The study which is named as KLR approach in literature, can be seen on Table 6, where the 
current balance and real sector pre-crisis indicators performance has been analyzed (Kaminsky, Lizondo 
& Reinhart, 1998).  
 
In our study; the pre-crisis indicators used in econometric analysis section were chosen by considering 
the performances of pre-crisis indicators in Table 6 chosen in the study of (Kaminsky, Lizondo & 
Reinhart, 1998). In relation to the current accounts and real sector pre-crisis indicators, we have 
considered the studies quantity being   excessive and statistical meaning of them. In that manner, as a 
pre-crisis indicator of current account, the foreign currency rate, the current account deficit, and 
foreign trade balance deficit and as a pre-crisis indicator of real sector; growth rate and inflation have 
been used. 
 
The decrease in foreign currency rate is an indicator of change of value of national Money. The 
overvaluation of national money destabilizes the current accounts. These valuations cause the outflow 
of capital from the country hence it is expected to increase before the crisis (Avcı, Altay, 2013). The 
overvaluation of national money increases the probability of occurrence financial crisis (Turgut, 2007). 
The increase in exports is a sign of loss of completion in international markets, the decrease in exports 
may be the result of overvaluation of national money. The foreign currency assets can cause risks for 
the banks that are in breach of their obligations. The increases in imports occur in line with the weak 
foreign markets and overvaluation of national money and is one of the reasons of money crisis 
(Altıntaş, Öz, 2007). The deterioration of trade balance increased the expectation of devaluation so it’s 
expected to decrease before the crisis (Avcı, Altay, 2013). 
 

Table 6:   The economic pre-crisis indicators and their performances 

Sector Variables The Number of 
Studies Analyzed  

Statistically 
Meaningful Results 

Current 
Accounts 

Foreign currency rate  
Current account balance Trade 
Balance 
Export   
Import  
Terms of Trade 
Export Prices 
Savings 
Investment 
Currency rate Expectations 

14 
7 
3 
3 
2 
3 
1 
1 
2 
1 

2 
2 
2 
2 
1 
2 
- 
- 
- 
- 

Real Sector Inflation 
Real GDP growth or level 
Output Gap 
Employment/ Unemployment 
Change in Bond Prices 

5 
9 
1 
3 
1 

5 
5 
1 
2 
1 

 
The current account having a negative value in a country means that the exports cannot meet the 
imports and this leads the country to use borrowing to clear this deficit. The increase in borrowing and 
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capital outflow, in relation to the sustainability of the debt may deepen the current account deficit 
problems of the country (Altıntaş, Öz, 2007). 
 
The decline of the growth rate is also a Real sector pre-crisis indicator and it increases the vulnerability 
in economy (Avcı, Altay, 2013). Before the crisis, the decline of growth rate is expected (Kaminsky, 
Lizondo & Reinhart, 1998). The inflation moves parallel to the high nominal interest rates and by 
negatively affecting the economy, it increases the vulnerability in economy. Hence, the increase of 
inflation is also expected (Avcı, Altay, 2013). 
 

5.0 THE ECONOMETRIC MODEL APPLICATION 
 
The data for our econometric application been collected from the web sites of Turkish Central Bank 
(TCB) Turkish Statistical Institute (TSI) and International Financial Statistics (IFC). The Eviews 8.0 
packaged software been used. In that manner, the three-month-data used and application made for the 
years between 1991-2014. Since the foreign capital inflow increased in high rate in 1991 in Turkey, that 
year has been used for beginning.  
 
The VAR model is an appropriate model since it can designate the efficiency and usability of the 
indicators as a policy tool. The designation of most effective variance on the macro-economic indicators 
is determined with the variance decomposition and the efficiency and usability of this effective variance 
as a policy tool is determined by cause and effect functions (Sevüktekin, Nargeleçekenler, 2010). 
 
In order to clear the seasonality effect on the time series of variables, “Tramo Seats” and “Moving 
Average” method been use and the time series of variables has been transferred into logarithmic form. 
However, since the cab, hmm and open variables became negative in some periods, their logarithmic 
transformation have not been performed. In the following phase, the Zivot-Andrews unit root test has 
been applied to determine whether the variables are stable or not. At this point the classical unit root 
tests such as ADF is criticized since these tests have tendency to find unrealistic unit root when there is 
structural breaks. (Zivot, Andrews 2002) developed the Zivot-Andrews test, which designates the 
structural breaks in the predicted period, and perform the unit root test. Zivot-Andrews test designates 
the structural breaks of variables internally. 
 
Zivot-Andrews unit root test results are presented in Table 8. According to the results in Table 8 in the 
model including stable and trend in the 5% significance level, the values of cab, hmm, open levels are 
high so they are stable. In the light of these results; based on the Zivot and Andrews unit root test 
results, the pre-crisis indicators of real sector which are growth (rgdp) and inflation (inf) will be in VAR 
model with their first differences. Also, based on the Zivot-Andrews unit root test results the pre-crisis 
indicators of current account which are current account (open), foreign trend deficit (open) with their 
level values and foreign currency exchange rate (e) with its first difference will be in VAR model. The 
hot money movement (hmm) also with its level value will be in VAR model. 
 

Table 7. The ındicators used in econometric application 

The Real Sector Pre-crisis Indicators The Current Account Pre-
crisis Indicators 

Capital Movement       Pre-
crisis Indicators 

The Growth (rgdp) Curent Account  Balance 
(cab) 

Hot Money Movement (hmm) 

 Inflation (inf) Foreign Currency Exchange 
Rate (e) 

  

  Foreign Trade Deficit (open)   

  
In the VAR model after determining the stability of the variables (whether they are stable or not) the 
other test that should be applied is the appropriate test to designate the lag-length. After that, it is 
important to apply variance and autocorrelation test and examine the characteristic roots, in order to 
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determine whether the VAR model is stable or not. The lag-length test results based on the VAR model 
information criteria are presented in Table 9. The optimal lag lengths can be designated with Akaike, 
Schwarz and Finite Prediction Error information criteria (Gujarati, 2003). As long as there is no structural 
problem in the model (such as changing variance and autocorrelation) the leg-lengths that these kind 
of information criteria refer are used in general. 
 

Table 8: The results of  zivot – andrews unit root test 

The Variables Break in Stable 
and Trenda 

Stability 

Current Account Balance (cab) -5.46 (2001Q1) I (0) 

Foreign Currency Exchange Rate (e) -4.63 (2001Q1) I (1) 

Foreign Trend Deficit (Open) -5.14 (2001Q1) I (0) 

Growth (rgdp) -3.74 (2002Q1) I (1) 

Inflation (inf) -3.91 (2003Q3) I (1) 

Hot Money Movement  (hmm) -5.21 (2010Q1) I (0) 

a. For the break in stability in 1%, 5% and 10% significance level are (in order) -5.34, -4.93 and -4.58. 
The values in break in trend are (in order) -4.80, -4.42 and -4.11. The break in stability and trend are   
(in order) -5.57, -5.08 and -4.82. The dates shown in parenthesis show years of the break.  

 

In Table 9 the according to LR, FPE and AIC the lag-length is 4. In this lag-length, there is no change in 
variance and autocorrelation and all the roots are within the circle, so there is no structural problem in 
the model. The VAR (4) model is stable and consistent.  
 

Table 9: VAR model designation of lag-length criteria 

Lag LR FPE AIC SC HQ   

0 NA 5.66e+54 143.1008 143.2769 143.1715   

1 282.4996 3.16e+53 140.2122 141.4449* 140.7071*   

2 37.59462 4.47e+53 140.5454 142.8347 141.4645   

3 46.56811 5.32e+53 140.6843 144.0302 142.0276   

4 114.1564* 1.85e+53* 139.5596* 143.9621 141.3271   

5 35.68127 2.49e+53 139.7380 145.1971 141.9297   

6 42.29703 2.81e+53 139.6761 146.1918 142.2921   

7 19.01674 5.46e+53 140.0665 147.6389 143.1067   

8 27.26576 8.63e+53 140.1183 148.7473 143.5827   

* refers the lag-length chosen by information criteria, LR: The likelihood rate; FPE: 
Finite Prediction Error Criteria AIC: Akaike Information Criteria; SIC: Schwarz 
Information Criteria; HQ: Hannan – Quinn Information Criteria 

 

In VAR model, the cause and effect functions that are produced with “Cholesky decomposition” 
method, can be changed based on the order of variables. The order of the variables that are entered 
into the model should be made starting from external and after internal. The order is designated by the 
previous knowledge on the variables (Tarı, 2015). 
 

In the cause and effect functions that are designated by using these methods, to define the standard 
errors the Monet Carlo simulation technique been used and for the point predictions (cause and effect 
results) the standard errors with 100 iterations are calculated. In Figure 1 the reaction of current 
account and real sector pre-crisis indicators to the shocks in hot money movement can be seen. The 
broken lines show the standard errors and the straight lines show the cause and effect results. The 
results below the zero reveal the negative reactions and the values over the zero reveal the positive 
reactions.  
In order to assess the shocks that will be applied to the hot money flow; the movement of the variables 
during 10 periods been examined. In Figure 1 the reaction of the pre-crisis indicators of current account 
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and real sector to hot money flow in 1 standard deviation of error terms is given. The results give 
information on the negative and positive effects of hot money movement on pre-crisis indicators of 
current account and real sector 
 
In Figure 1 the reaction of the pre-crisis indicators of current account; the current account deficit (cab) 
and foreign trade deficit (open) to hot money movement (hmm) is negative in the beginning. The 
negative effect continues during the period. The effect of both cab and open variable to hmm is 
negative during 10 periods and the approach towards positive after second and sixth period is totally 
limited. The hot money movement has negative and increasing effect on pre-crisis indicators of current 
account; the current deficit and foreign trade deficit. The reaction of foreign exchange rate (e) to hmm 
is (as in other pre-crisis indicators of current account) negative in the beginning, after the fifth period it 
reacts up and down and after eighth period it returns to negative again. The results in the Figure 1 
reveal that the hot money movement affects another pre-crisis indicator current account foreign 
exchange rate negatively at the end of 10 periods in general. According to VAR (4) model, the hot 
money movement cannot be used as policy tool for current account pre-crisis indicator because it does 
not have any positive effect on these indicators. 
 

Figure 1: The reaction of pre-crisis indicators of current accounts and real sector to shocks that are 
generalized one standard deviated hot money movement (± 2 S.E.) 
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According to Figure 1 (above), the effect of hot money movement on growth (rgdp) is positive in the 
beginning although this positive effect returns to negative starting from the fifth period, at the end of 
the tenth period the growth gives positive reaction again. The inflation (inf) between the first and 
second period, reacts to hot money movement by sharply descending. After that, between the third 
and fourth period it reacts to hot money movement by increasing sharply. In the fifth period, the 
inflation reacts to hot money movement positively and in the last period this reaction returns to 
negative. During 10 periods the reaction of real sector pre-crisis indicators; growth and inflation is up 
and down and unstable. In 10 periods, the hot money movement effects both the inflation and growth 
positively and increasingly in general. As a result, the hot money movement causes fluctuation and 
instability on both of these indicators. 
 

The variance decomposition is an approach that targets to define the relationships of macro-variables. 
In variance decomposition; the change in variance is examined to define how much of this change (in 
percentage) occurred by the variance itself and how much (in percentage) of it occurs by the effect of 
other variances (Tarı, 2015). The fundamental reason of VAR (4) model variance decomposition is to 
reveal the effect of hot money on current account and real sector indicators.  
 

Table 10:  Variance decomposition of current account balance 

Period   HMM      E   OPEN    CAB    INF   RGDP 

1 8.279522 9.335518 61.55717 20.82779 0.000000 0.000000 

2 20.93126 7.640864 57.93176 12.99184 0.332096 0.172171 

3 29.01176 6.869367 54.67017 9.013945 0.287389 0.147375 

4 37.39657 7.359322 47.11191 7.502390 0.431414 0.198397 

5 44.26402 9.999274 39.02371 6.129474 0.407625 0.175899 

6 48.34712 11.21034 34.25529 5.490665 0.482735 0.213848 

7 50.19279 12.02497 31.56577 5.492102 0.464419 0.259953 

8 50.25701 13.40162 29.80401 5.826622 0.458254 0.252482 

9 50.42848 14.92062 28.32158 5.540955 0.506701 0.281656 

10 50.53192 16.06916 27.17761 5.326901 0.617513 0.276889 
 

When Table 10 and Table 11 is analyzed, at the end of ten period, the changes that occur in  the current 
account balance (cab) and foreign trade deficit (open) variances can mostly be explained by the hot 
money movement (hmm). In the Variance Decomposition results; the hot money movement is the most 
effective indicator on the current account balance and foreign trade deficit and this result coincide with 
the cause and effect results.  
 

In the VAR (4) Model cause and effect results; the negative reaction of the current account deficit (cab) 
and foreign trade deficit (open) to hot money movement (hmm) in the beginning continues and exists 
during the period.  
 

Table 11:  Variance decomposition of foreign trade 

Period   HMM       E   OPEN    CAB    INF   RGDP 

1 5.207899 14.05958 80.73252 0.000000 0.000000 0.000000 

2 19.76466 12.14884 65.79045 1.707580 0.152981 0.435485 

3 29.95487 11.48049 55.85825 1.867347 0.261513 0.577532 

4 40.87141 10.77494 45.67024 1.645668 0.278266 0.759477 

5 44.93721 12.42225 39.24028 2.493216 0.281017 0.626025 

6 48.87426 14.05159 33.67688 2.429452 0.376496 0.591321 

7 51.33741 15.24147 30.18799 2.248200 0.345863 0.639062 

8 52.35511 16.04600 28.10192 2.501191 0.353942 0.641831 

9 52.26209 17.27567 26.46781 2.973253 0.367380 0.653794 

10 52.16483 18.78914 25.08375 2.898373 0.433999 0.629904 
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Table 12:   Variance decomposition of foreign currency exchange 

Period   HMM       E   OPEN    CAB     INF   RGDP 

1 6.513374 93.48663 0.000000 0.000000 0.000000 0.000000 

2 8.885109 90.53328 0.013082 0.392209 0.000245 0.176077 

3 9.724854 88.35640 0.219251 1.126015 0.048875 0.524608 

4 9.443389 85.72360 2.041992 1.796155 0.437519 0.557341 

5 9.851367 83.54479 2.137000 1.729736 1.050169 1.686938 

6 9.717802 83.28670 2.351503 1.868399 1.097340 1.678255 

7 9.674245 82.81702 2.487258 1.871721 1.497984 1.651767 

8 9.588859 82.20632 2.844633 1.894896 1.567081 1.898207 

9 9.629246 81.69037 3.178423 1.858936 1.712348 1.930676 

10 9.980613 80.84925 3.590698 1.960161 1.694381 1.924896 

 
According to Table 12, at the end of 10 periods, the foreign exchange rate (e) -another current account 
pre-crisis indicator- is mostly affected by hot money movement, after itself. The hot money movement 
is almost 10% effective on the foreign exchange rate at the end of 10 periods. 
 

Table 13:  Variance decomposition of growth 

Period    HMM      E    OPEN     CAB     INF   RGDP 

1 1.375208 29.38429 2.077686 0.046460 0.063577 67.05277 

2 8.956216 26.22195 4.212115 0.328302 0.473091 59.80832 

3 8.802332 25.76167 5.812999 0.379223 0.465601 58.77818 

4 9.259267 25.12433 8.434551 0.910070 0.499941 55.77184 

5 7.757803 32.45887 7.981066 1.437972 0.406249 49.95805 

6 9.799217 31.25885 8.360561 1.385168 0.525596 48.67061 

7 9.742160 31.07744 8.413602 1.651270 0.538785 48.57674 

8 10.10550 30.83144 9.155786 1.755670 0.778082 47.37351 

9 9.745776 31.02109 9.216980 1.675665 0.845192 47.49530 

10 9.957790 30.73702 9.409397 1.682125 0.885199 47.32847 

 
According to Table 13 and Table 14, the changes that occur in the real sector pre-crisis indicators; 
growth (cab) and inflation (open) variance can mostly be explained by foreign currency exchange rate 
(e) after themselves at the end of 10 periods.  Variance decomposition results, the effect of hot money 
on growth and inflation found to be not much. In the VAR (4) Model cause and affect results, the 
impermanent reaction given by the pre-crisis real sector indicators coincide with this result.  
 

Table 14:  Variance decomposition of inflation 

Period    HMM      E    OPEN    CAB    INF   RGDP 

1 1.761644 23.60522 7.158460 0.002302 67.47237 0.000000 

2 10.67834 21.45893 11.93011 0.109094 55.73058 0.092938 

3 10.66503 21.01196 13.65588 0.151997 53.46725 1.047868 

4 11.79739 23.88348 12.28750 1.391954 49.43527 1.204399 

5 10.47861 23.56186 10.71728 1.261017 52.36670 1.614529 

6 12.97039 22.72235 10.75673 1.271373 50.69080 1.588350 

7 12.92009 22.43415 10.67681 1.341413 50.25557 2.371967 

8 15.20906 20.42132 9.738398 1.531825 50.78093 2.318468 

9 14.90209 20.22049 9.732792 1.489077 50.80378 2.851761 

10 14.86307 20.17279 9.695797 1.499112 50.80135 2.967880 
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6.0 THE CONCLUSION AND DISCUSSION 
 
In Turkish economy, an important rate of hot money inflow occurred after the abolition of restrictions 
on capital movement in 1989. The outflow of hot money, which causes increase in demand, growth and 
monetary expansion, caused negative results.  The hot money flowing to Turkey caused crisis, in 
connection with the high arbitrage return between the interest rates and foreign Exchange rates. As in 
1994, 2000/2001 and 2008 crisis, the high rate of hot money outflow caused the crisis in the country. 
(Üçer, Rijckeghem & Yolalan, 1998), (Gerni, Selçuk & Değer, 2005) and (Avcı, Altay 2013) also expressed 
that hot money flow is an important pre-crisis indicator for Turkish economy. 
 
The VAR (4) model in our study reveals that the hot money movement negatively effects the current 
account pre-crisis indicators. The hot money movement causes instabilities in real sector pre-crisis 
indicators. These results from The VAR (4) model cause and effect functions are supported by the 
variance decomposition analysis. Similar results are stated in the studies of (Corbo, Hernandez 1996), 
(Yeldan, 1996) and (Rodrik, Velasco 1999).  
 
In conclusion, the hot money movement in Turkey is an ineffective policy tool on the current account 
and real sector pre-crisis indicators. The economy policy makers should not trust to hot money 
movement and use alternative policy tools. 
 
In Turkey, after 1989, the year which restrictions on capital movement are abolished, the major problem 
is insufficient savings. The capital flowing to the country for financing the deficit is short term and 
speculative hot money movement so it only can create a temporary stability. The sudden outflow of 
foreign capital from the country can change the short-term stability of the economy to opposite as 
occurred in 1994, 2000-2001 and 2008 crisis. In that point, the economic decision making mechanisms 
should consider the policy targets of employment, exports and investments and if necessary interfere 
to the movement of capital. 
 
In Turkish economy, low level of direct foreign investment is an important problem. After 1989, the year 
which restrictions on capital movement are abolished the direct foreign investment increased. 
However, it is examined that this increase was low compared to hot money flow. In that sense, 
economic decision-making mechanisms should support the direct foreign investment more. 
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