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Abstract: The net selling amount and foreign investors’ retention share have been criticized due to 
the effects on stock exchange indices. The study focuses on the development of the main index in 
Turkey (XU100 index) by examining two sub-parts (i.e. before and in Covid-19 pandemic). Daily 
data between 01.02.2020 and 06.26.2020 are analyzed by applying the Engle-Granger cointegration 
test, Toda-Yamamoto causality test, and multivariate adaptive regression splines (MARS). The 
findings reveal that (i) net selling amount of foreign investors has an effect on the index in Covid-19 
pandemic times; (ii) retention share of foreign investors is influential on the index for both period; 
(iii) there is cointegration between the index and independent variables but this relationship is not at 
causality level. 
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1. Introduction  

The world has been faced with the Covid-19 common disease phenomenon recently. It 
originated from China at the end of 2019, spread to other countries, which are close to China in the 
first months of 2020, and has become pandemic in March 2020 (World Health Organization-WHO, 
2020a). The Covid-19 pandemic has been influencing all countries deeply and negatively nowadays.  
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With the spreading of Covid-19 to countries, most economic and financial indicators have 
begun to deteriorate. In this context, negative developments have been seen in these indicators such 
as credit default swap (CDS) spreads, foreign exchange rates (FER), retention share, and net selling 
amount of foreign investors in equity markets, interest rates, and oil prices. All of these indicators are 
crucial in terms of roles and effects in economies (Orhan et al., 2019) because they affect foreign 
investment inflows to countries and investment decisions of foreign investors as well.  

All countries pay attention to foreign investments. However, foreign investments have much 
more significance, especially in emerging countries. Emerging countries can mainly provide 
financing from external (international/foreign) sources because domestic savings are not sufficient to 
finance economic activities and growth. Hence, emerging countries try to attract much more foreign 
investments. By considering that there are two types of foreign investments, which are direct and 
portfolio (Karikari, 1992; Zengin et al., 2018), attracting more foreign direct investment is not easy 
because of the geopolitical and political considerations. On the other hand, stimulating foreign 
portfolio investments, which can be made via bonds, bills, and equities, is much easier concerning 
foreign direct investments. 

Foreign investors consider the riskiness of countries in allocating funds among various asset 
opportunities to benefit from diversification (Dooley & Hutchison, 2009; Yang et al., 2018; 
Akhtaruzzaman et al., 2020a) in decreasing risks in the globalizing world. Besides, financial, fiscal, 
price, and macroeconomic stability in invested countries are significant for foreign investors. All 
these have a huge role in the financing and development of emerging countries via affecting the 
improvement of both the real and financial sectors. 

Although increasing foreign investments is desired, there are also some arguments against the 
role of foreign investments in emerging countries. Especially, foreign portfolio investments have 
been criticized very often. Naturally, it is expected that foreign portfolio investments make effects on 
the financial markets (i.e. stock exchanges) of countries. Foreign investments affect the development 
of equity markets, prices, returns, and volatility (Hargis & Ramanlal, 1997; Bekaert & Harvey, 2003). 
However, the direction of foreign investment effects is not clear and crucial at this point. Levine & 
Zervos (1998), and Rogoff (1999) conclude that foreign capital inflows make a positive contribution 
to countries’ growth and development. On the other hand, some have argued that retention share and 
net selling amount in this study have negative effects (Adabag & Ornelas, 2004) if foreign investors 
decrease the retention share and increase the net selling amount on emerging countries. Also, 
unfettered activities of foreign investors are evaluated as harmful by some researchers (Rodrik & 
Subramanian, 2009; Stiglitz, 2010). 

On the other hand, there is a Covid-19 pandemic reality in the world that has been affecting all 
countries. There are nearly 9.9 million cases, and 497 thousand deaths because of the Covid-19 
pandemic in the world as of 06.26.2020 (WHO, 2020b). Similarly, the Covid-19 pandemic increased 
in Turkey. Covid-19 has been determined on 03.10.2020 and the first death has occurred on 
03.17.2020 in Turkey. Total cases have become 194.5 thousand and total deaths are 5 thousand in 
Turkey resulting from Covid-19 as of 06.26.2020 (Ministry of Health of Turkey-MHT, 2020). 

While Covid-19 presents and continues to cause deaths, economic and financial indicators have 
been deteriorating in such an environment. Even, the pandemic causes unprecedented and destructive 
effects on economies and indicators (Goodell, 2020; Rizwan et al., 2020). Therefore, the Covid-19 
pandemic should be considered in making any analysis, especially when examining macroeconomic 
and financial related issues such as the development of the main stock index. Also, it is seen that the 
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level of economic activities has been decreasing in the time of Covid-19. Therefore, the negative 
effects of the pandemic have been felt deeply in emerging countries. In this context, Figure 1 
presents the development of the XU100 index, cumulative cases, and deaths resulting from the 
Covid-19 pandemic in Turkey.  

 

Figure 1. Development of XU100 index and Covid-19 pandemic. Source: Bloomberg 
Terminal; MHT, 2020. 

As Figure 1 shows, the XU100 index was relatively high before the Covid-19 pandemic times 
concerning in time of the Covid-19 pandemic. Also, total cumulative cases have reached 194.5 
thousand and total deaths have become 5 thousand as of 06.26.2020 in Turkey.  

Turkey has been taking measures to decrease the negative effects of the Covid-19 pandemic on 
the economy, corporations, households, and individuals which is similar to other countries affected 
by the pandemic (Akhtaruzzaman et al., 2020b; Gherghina et al., 2020; Kartal, 2020; Narayan et al., 
2020; Phan & Narayan, 2020). Some of these measures could be summarized as local lockdowns, 
quarantines on residential areas, ban on flights, lowering the minimum payment requirements of 
credit cards, cash transfers to families in need, increasing the amount of funding markets by the 
central bank of the Republic of Turkey including buying governmental bonds, deferred credit 
payments to banks, deferred governmental (tax and social security premium) payments in various 
sectors, and minimum wage subsidies (Stanley, 2020; Official Gazette, 2020). 

In summary, Turkey has been in the Covid-19 pandemic since 11.03.2020, there have been serious 
cumulative cases and deaths resulting from the Covid-19 pandemic, there is an important amount of 
foreign portfolio outflows from Turkey since the beginning of 2020, and the XU100 index has been 
decreasing and in low-level concerning before the Covid-19 pandemic period. The low-level of the stock 
exchange index causes the underpricing of Turkish assets and this situation is negative for Turkey. In this 
context, it could be beneficial to examine the effects of activities of foreign investors on the main stock 
exchange index in Covid-19 pandemic times and whether the effects of these factors vary according to 
period whether Turkey is in either before the Covid-19 pandemic period or in Covid-19 pandemic times. 
This determination could contribute to regulatory bodies to develop policies, take measures, and prevent 
the negative effects on main stock exchange indices. Hence foreign portfolio investments to Turkey via 
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equities could be stimulated, and Turkey could have the opportunity to increase foreign portfolio inflows, 
and Turkish assets could be priced at their fair value that all affect the distribution of financial sources 
among alternative investment instruments including stock exchange.  

The study aims to define the effects of activities of foreign investors on the XU100 index by 
performing the Engle-Granger cointegration test, the Toda-Yamamoto causality test, and MARS 
analysis. Daily data between 01.02.2020 and 06.26.2020, activities of foreign investors (retention 
share and net selling amount), and the presence of the Covid-19 pandemic are used for this aim. 
Turkey is focused on because of being a pioneering and leading emerging country and the main stock 
exchange index of Turkey decreased on average at an important amount during the Covid-19 
pandemic period. Also, the main motivation of the study is that there are approximately Turkish Lira 
(TRY) 33 billion foreign portfolio outflows from Turkey stock market since 2020 beginning (Central 
Securities Depositories of Turkey-CSD, 2020) and whether the behavior of foreign investors are 
influential on the main stock exchange index of Turkey or not. 

The main contributions of the study are that the study (i) is the pioneer study in Turkey 
examining the effects of foreign investors’ activities on the main stock exchange index at Covid-19 
age; (ii) examines the XU100 index by focusing on mainly foreign investors’ activities with using 
retention share and net selling amount as dependent variables; (iii) performs Engle-Granger 
cointegration test and Toda-Yamamoto causality test. Also, the study employs the MARS method 
which is used for the first time to examine the changes of the XU100 index; (iv) uses daily data 
between 01.02.2020 and 06.26.2020 which covers before and in time of the Covid-19 pandemic. 
Data for foreign retention share, which is calculated based on the openness of publicly traded 
companies in Borsa İstanbul (BIST), is also used for the first time. 

The rest of the study is organized as follows. Part 2 explains the variables by benefitting from 
the literature, data, and methods used in the study. Part 3 presents the empirical results. Part 4 
presents a findings-based discussion and policy implications. Part 5 concludes.  

2. Variables, data, and methods 

2.1. Variables 

By considering that the study focuses on the effects of foreign investors’ activities on the main 
stock exchange index, the XU100 index is used as a dependent variable because the XU100 index is 
the main stock exchange index in Turkey as in line with the studies of Kesik et al. (2016), and Kartal 
et al. (2020). 

In the literature, some studies examine the causes of the main stock exchange indices’ changes. 
In this context, a variety of macroeconomic and financial variables such as economic growth, foreign 
direct investments, foreign exchange rates, inflation, interest rates, money supply, production index, 
etc. are considered in these studies. For example, Kwon & Shin (1999) consider the production index, 
exchange rate, trade balance, and money supply. However, data for such variables are issued on a 
quarterly or monthly basis, and the study focuses on the Covid-19 pandemic times which requires 
working with the most recent (i.e. daily base) data. By considering this fact, Kartal et al. (2020) 
include CDS spreads, FER, foreign investors’ retention share, and net selling amount as variables 
that have daily data. For these reasons, the mentioned macroeconomic variables are not considered 
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and included in the study. Moreover, it is acknowledged that there is evolving literature concerning 
the Covid-19 pandemic and its effects on various economic and financial indicators. 

On the other hand, foreign portfolio inflows, foreign investors’ trading, and net selling amount 
of foreign investors in emerging economies are examined in various studies. Table 1 summarizes 
some of these studies. 

Table 1. Summary of studies. 

Authors Year Scope Period Method Results 

Clark & Berko 1997 Mexico 
1989/1–
1996/3

Regression 
The increase in FPI causes an 
increase in stock prices. 

Bekaert & 
Harvey 

1998 
17 Emerging 
Countries 

1977–1996 GARCH 
Increasing flows have a high 
correlation with returns.

Dahlquist & 
Robertsson 

2004 Sweden 1993–1998 VAR 
Net purchases of foreign investors 
provide a permanent increase of 
stock prices. 

Baklacı 2007 Turkey 
1997/1–
2006/4 

Granger causality 
& OLS 

There is a significant bilateral 
interaction between FPI and stock 
returns. 

Boyer & Zheng 2009 United States 1952–2004 
VAR & 
Regression 

There is a significant positive 
relation between stock market 
returns and flows of foreign 
investors. 

Sevil et al. 2012 Turkey 
2006/1–
2010/4

VECM & Granger 
causality

There is causality from foreign 
investors to market index return.

Vo 2015 Vietnam 2006/2012 
GMM & 
Regression 

Ownership of foreign investors 
decreases firm stock price 
volatility. 

Kesik et al. 2016 Turkey 2005/2015 Granger causality 
FPI have an increasing impact on  
XU100 index. 

Liew et al. 2018 Malaysia 
2009/1–
2016/12

VAR & Granger 
causality

There is a one-way causality from 
gross inflows. 

Topaloğlu et al. 2019 
7 Emerging 
Countries 

2005–2016 Panel data analysis
There is a significant and positive 
nexus between FPI and stock 
market returns. 

Angelovska 2020 Macedonia 
2005/1–
2009/12

Regression 
Net inflows are connected with the 
rise of returns. 

David et al. 2020 11 Countries 
79 Trading 
Days

Threshold 
cointegration

Shocks caused by diseases have an 
important effect on stock indices.

Gupta & Ahmet 2020 India 
2002/1–
2016/12 

ARDL 
The performance of stock 
exchanges is one of the most 
important factors for FPI.

Kartal et al. 2020 Turkey 
2020/1–
2020/5 

Machine learning 

The retention amount of foreign 
investors is influential in both the 
pre-pandemic and the pandemic 
periods. 

Kotishwar 2020 India 
2000/1–
2019/12

ARCH & OLS 
FPI influence equity market 
volatility. 

Note: ARCH = Auto regressive conditional heteroscedasticity; ARDL = Autoregressive distributed lag; FPI = Foreign portfolio 

inflows; GARCH = Generalized autoregressive conditional heteroscedasticity; GMM = Generalized method of moments; OLS 

= Ordinary Least Squares; VAR = Vector autoregression; VECM = Vector error correction model. 
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As Table 1 summarizes, various studies consider the effects of the foreign investors’ activities on 
stock exchanges. These studies define that some of the foreign trading phenomena are not beneficial; 
foreign investors make the equity market more efficient and decrease the volatility in the long-run; the 
equity market index increases when foreign inflows increase. Therefore, it is most likely to make the 
effect of foreign investors’ activities on the XU100 index. In this context, retention share and net 
selling amount of foreign investors are taken into account in the analysis as dependent variables by 
considering these studies since the study focuses on the effects of foreign investors’ activities XU100 
index. Besides, a positive relationship is expected between the XU100 index and retention share of 
foreign investors; and XU100 and net selling amount of foreign investors.  

Moreover, as a black swan case, the Covid-19 pandemic is considered. It is acknowledged that 
there is a growing literature on the pandemic. By considering that stock market indices have been 
affected negatively by the pandemic (Adekoya & Kofi Nti, 2020; Al-Awadhi et al., 2020; Ali et al., 
2020; Ashraf, 2020; Baker et al., 2020; Corbet et al., 2020; Engelhardt et al., 2020; Erdem, 2020; 
Gherghina et al., 2020; Liu et al., 2020; Mazur et al., 2020; Zhang et al., 2020), the presence of the 
pandemic in Turkey, which was seen for the first time on 03.10.2020, is taken into consideration. We 
use the beginning date of the pandemic in Turkey. 

Table 2 summarizes the details of the variables considered in the analysis.  

Table 2. Details of variables. 

Variable 
Symbol Description Effect 

Type Name 

Dependent Main index XU100 The daily closing value of the BIST main index  

Independent  

Retention share FSHARE Daily retention share of foreign investors in BIST (%) +

Net selling  NETSELL
Daily net selling amount of foreign investors in BIST 

(TRY denominated amount)
- 

Covid-19 COVID 1: If Covid-19 exists, 0: otherwise -

Note: A positive (+) relationship means that XU100 increases when the independent variable increases. A negative (-) 

relationship means that XU100 decreases when the independent variable increases.  

2.2. Data 

This study focuses on Turkey by considering that there is a high amount of foreign portfolio 
outflows from the stock exchange since the 2020 year beginning and the main stock market index 
has decreased at an important amount. In this context, the study includes the period between 
01.02.2020 and 06.26.2020. This period is selected to focus on the very recent period including 
Covid-19 pandemic times and the nearest period before the Covid-19 pandemic. Also, data for 
business days are considered because data of variables can be obtained only for the business day.  

Data for the XU100 index are gathered from Bloomberg Terminal. Also, data for foreign 
investors’ retention share and net selling amount are gathered from CSD (2020). Besides, data for 
Covid-19 situations are gathered from MHT (2020).  
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2.3. Methods 

2.3.1. Unit root test 

The first issue in the analysis is to test the stationarity of the variables to prevent spurious 
regression and misleading conclusions in turn. Although there is a variety of unit root tests to examine 
the stationary condition of the data set. Augmented Dickey-Fuller (ADF) is employed in the study to 
examine the stationarity by considering that this is mostly used in financial time series and studies.  

The hypotheses of the ADF test are expressed as follows:  
 H0: Series include unit root (non-stationary).  
 H1: Series include no unit root (stationary). 
If test statistics (prob.) of ADF are lower or equal to 0.05, then the H0 hypothesis is rejected 

which means that the series is stationary. 

2.3.2. Engle-Granger cointegration test 

Engle-Granger cointegration test, which focuses on the long-term relationship among the variables 
of time-series, includes two steps procedure. In the first step, the stationarity of variables should be 
provided. After that, regression is applied. Residuals of the regression model are again examined in terms 
of stationarity by performing unit root tests. If residuals are stationary, then there is a long-term 
relationship (cointegration) between variables. In other words, these variables move together.  

In the second step, the short-term relationship is analyzed with the estimation of an error 
correction model (ECM). Residual of the regression model could be used to estimate ECM if 
variables have a long-term relationship (Granger, 1969; Engle & Granger, 1987).  

The hypotheses of the Engle-Granger cointegration test are expressed as follows:  
 H0: Variables are not cointegrated (Residuals of OLS include unit root).  
 H1: Variables are cointegrated (Residuals of OLS do not include unit root). 
If test statistics (prob.) of the Engle-Granger cointegration test are lower or equal to 0.05, then the 

H0 hypothesis is rejected which means that there is causality between variables used in the analysis.  
Cointegration tests are applied to analyze the long-term relationship between the main stock 

exchange index and the activities of foreign investors. Cointegration tests are much more appropriate 
compared to vector autoregression models because they can explore the dynamic co-movements 
between variables (Mukherjee & Naka, 1995). Therefore, cointegration tests are applied in the study.  

2.3.3. Toda-Yamamoto causality test 

Toda & Yamamoto causality test is employed to examine the relationship between variables. 
Unlike other causality tests, Toda & Yamamoto causality test does not require the stationary 
situation for variables to be used in the analysis (Dinçer et al., 2020). This is important because 
using the first difference of variables in the analysis may cause a lack of information and variables 
may be non-stationary (Tayyar, 2018).  

There are two steps in applying the test. In the first step, the unit root test is applied to variables 
and the maximum cointegration degree (d) is determined. After that, lag lengths (k) are defined. In 
the second step, “k+dmax” lag formula is applied for estimation (Toda & Yamamoto, 1995). 
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The hypotheses of the Toda & Yamamoto causality test are expressed as follows:  
 H0: 𝛼  = 0 and 𝛼  = 0 (there is no causality from Y to X). 
 H1: 𝛼  ≠ 0 and 𝛼  ≠ 0 (there is causality from Y to X). 
If test statistics (prob.) of Toda & Yamamoto causality test are lower or equal to 0.05, then the 

H0 hypothesis is rejected which means that there is causality between variables.  

2.3.4. MARS  

As a nonparametric regression modeling of high dimensional data to estimate underlying 
functional relationships between variables, the MARS method is firstly introduced by Friedman 
(1991). The main advantage of MARS is that this method does not require any pre-assumption 
although linear model regressions require some pre-assumptions.  

There are two-steps in the MARS method. In the first step, the algorithm starts from a constant 
term that is the mean of the dependent values. In the second step, the piecewise linear segments, 
known as basis functions (BFs), are iteratively added to the model. 

BFs are dependent on spline functions that are defined on a given segment and the end points of 
the segment are called knots. The forward step finds the potential knots to improve the performance 
and leads to overfitting.  

A general MARS model could be formulated as in the equation below (Friedman, 1991): 

𝑌_𝑡 𝐵 ∑ 𝑎 𝐵 𝑋  𝜀                                                  (1) 

in which Y is the dependent variable and X represents independent variables. 𝐵  denotes the constant 
term and 𝐵 𝑋  describes the basis function that is estimated by minimizing the residual sum of 
squares. 𝑎  shows the coefficient of nth basis functions (Friedman, 1991). In the backward stepwise 
stage (pruning stage), it can be eliminated the redundant knots that have the least contribution to the 
complex model by using Generalized Cross-Validation (GCV). The best model is selected according 
to the highest coefficient of determination (R2) and the lowest GCV value (Hastie et al., 2009). 

3. Empirical analysis  

3.1. Descriptive statistics 

Before Covid-19 pandemic times, daily data includes 48 observations from 01.02.2020 and 
03.09.2020. On the other side, daily data includes 74 observations that occurred between 03.10.2020 
and 06.26.2020 which is related to Covid-19 pandemic times. Figure 2 shows the development of the 
retention share and net selling amount of foreign investors in Turkey. 
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Figure 2. Development of retention share and net selling amount of foreign investors. 
Source: CSD, 2020. 

As Figure 2 presents, the retention share of foreign investors has been decreasing from 65.9% to 
52.4%. Besides, there are net selling amounts for all days except for a few days. These two figures 
imply that foreign investors’ activities have not been supporting the XU100 index. Especially, foreign 
investors have been taking back their investments from Borsa İstanbul since the beginning of Covid-19 
pandemic times in Turkey. As a result of this approach, retention share has been decreasing constantly.  

Table 3 summarizes the descriptive statistics of the variables in both periods. 

Table 3. Descriptive statistics. 

Period Before Covid-19 Covid-19 

Variable XU1001 FSHARE2 NETSELL3 XU1001 FSHARE2 NETSELL3

Mean 117,361.9 61.01856 215.9715 100,021.8 56.56831 234.6904

Median 119,408.5 60.73146 258.8678 99,069.46 57.31724 278.9121

Maximum 123,556.1 65.85941 786.5698 115,338.9 60.72814 1109.929

Minimum 103,524.0 58.88518 −1029.742 84,246.17 52.37000 −485.1429

Std. Dev. 4,931.612 1.547033 324.5663 85,17.130 2.988219 263.4816

Skewness −0.982580 1.401699 −1.151931 0.041302 −0.114845 −0.297241

Kurtosis 3.089060 5.100109 5.810881 2.087917 1.440857 4.418486

Jarque-Bera 7.739573 24.53900 26.41767 2.586051 7.658022 7.293661

Probability 0.020863 0.000005 0.000002 0.274439 0.021731 0.026074

Observations 48 48 48 74 74 74 

Note: 1 The dependent variable; 2 %; 3 million TRY. 

Before Covid-19 pandemic times, the XU100 index is 117,362 on average but it decreased to 
103,524 level at the minimum and has reached 123,556 at the maximum. Besides, the retention share 
of foreign investors is 61% on average. The share decreased to 58.89% at the minimum and reached 
65.86% at the maximum. Besides, the net selling amount of foreign investors became TRY 215.9 
million on average. On the other hand, in Covid-19 pandemic times, the XU100 index is 100,021 on 
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average but it decreased to 84,246 level at the minimum and increased 115,339 at the maximum. 
Besides, the retention share of foreign investors is 56.57% on average. The share decreased to 52.37% 
at the minimum and reached 60.73% at the maximum. Besides, the net selling amount of foreign 
investors is TRY 234.7 million on average. The descriptive statistics show that the figures for XU100, 
FSHARE, and NETSELL vary for the period whether Turkey is in the Covid-19 pandemic or not.  

3.2. Unit root test 

Table 4 presents the results of the ADF unit root test in both periods. 

Table 4. Unit root test results. 

Period Variable 
ADF Test 

Level (Prob.) 1st Difference (Prob.) 

Before Covid-19 

XU100 0.9562 0.0002 

FSHARE 0.2782 0.0002 

NETSELL 0.0003 0.0000 

In  

Covid-19 

XU100 0.9449 0.0000 

FSHARE 0.8625 0.0089 

NETSELL 0.0231 0.0000 

Before Covid-19 pandemic times, the probability values of the XU100 index and retention share of 
foreign investors are greater than 0.05. Therefore, these variables have a unit root and are non-stationary. 
On the other hand, the first difference of the variables has probability values that are lower than 0.05 
meaning that they are stationary. In other words, the null hypothesis of one unit root against the 
alternative of stationarity cannot be rejected in levels of variables, but is rejected in their first differences, 
I (1). Therefore, the first differences of these variables are used in the analysis. Moreover, the net selling 
amount of foreign investors are stationary at levels. The stationarity condition of all variables is the same 
for in Covid-19 pandemic times.  

Considering the stationarity results of the dataset which present that variables are stationary at 
different levels, it is decided to apply Toda & Yamamoto causality test. Moreover, MARS analysis is 
performed to examine the consistency of results.  

3.3. Engle-Granger cointegration test 

In the context of the Engle-Granger cointegration test, the regression model is applied first and 
the stationarity of residuals is examined secondly. Table 5 shows the results of the unit root test for 
residuals for the period which is before the Covid-19 pandemic. 
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Table 5. Unit root test for residuals. 

Period Variable ADF Test (Prob.)

Before Covid-19 
XU100 & FSHARE 0.0002 

XU100 & NETSELL 0.0009 

Covid-19 
XU100 & FSHARE 0.0000 

XU100 & NETSELL 0.0001 

As can be seen from Table 4, the probability values of the ADF test for residuals are lower than 
0.05 which shows that there is a long-term cointegration between the XU100 index and the retention 
share of foreign investors. Besides, there is a long-term cointegration between the XU100 index and 
the net selling amount of foreign investors. Therefore, the XU100 index and retention share of 
foreign investors are cointegrated and move together in the long-run. Similarly, the XU100 index and 
net selling amount of foreign investors are cointegrated and moved together in the long-run. These 
findings are similar for both before the Covid-19 pandemic and in Covid-19 pandemic times.  

3.3.1. Toda-Yamamoto causality test 

In the context of the Toda-Yamamoto causality test, maximum cointegration degree (d) and lag 
lengths (k) are determined firstly and estimation is applied by using “k+dmax” formula. Table 6 shows 
the results of the lag length determination and maximum cointegration degree.  

Table 6. Lag lengths & maximum cointegration degree. 

Period Variable Lag Lengths (k) 
Maximum 

Cointegration (dmax) 

Estimation 

Degree (k+dmax)

Before 

Covid-19 

XU100 & FSHARE 1 1 2 

XU100 & NETSELL 1 0 1 

Covid-19 
XU100 & FSHARE 2 1 3 

XU100 & NETSELL 2 0 2 

By considering the results in Table 5, the estimation degree is determined as 2 for retention share 
and as 1 for the net selling amount of foreign investors in the period which is before the Covid-19 
pandemic. On the other hand, the estimation degree is determined as 3 for retention share and as 2 for net 
selling amount of foreign investors in the period which is in the Covid-19 pandemic. 

Table 7 shows the results of the Toda-Yamamoto causality test. 

Table 7. Toda-Yamamoto causality test results. 

Period Variable Estimation Degree (k+dmax) Prob. Result 

Before 

Covid-19 

FSHARE 　 XU100  2 0.6940 No Causality

NETSELL 　XU100 1 0.3609 No Causality

Covid-19 
FSHARE 　 XU100  3 0.4120 No Causality

NETSELL 　XU100 2 0.2685 No Causality
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According to the results in Table 6, there is no causality from the retention share of foreign 
investors and the net selling amount of foreign investors to the XU100 index in both periods. On the 
other hand, the probability values of the test imply that there is a nexus from the independent 
variables to the XU100 index at low confidence intervals. Moreover, the probability values of the test 
prove that there is an increasing role in the index from before the pandemic to the pandemic period. 
The results are important because the retention share of foreign investors and the net selling amount 
of foreign investors could be much more influential on the index when they are evaluated with the 
other indicators that are included in the analysis. 

3.4. MARS analysis 

MARS method creates 4 models and BF1 is determined as the best model based on GCV and R2 
statistics for the period which is before Covid-19 pandemic times. Table 8 presents the details of the 
variables’ importance and Table 9 shows the details of the best model.  

Table 8. Variable importance. 

Variable Importance Level −GCV 

FSHARE 100.000 0.248383E+08

NETSELL 0.000 0.198267E+08

Table 9. XU100 index best model BFs. 

Basis Functions Details Coefficient
 Constant 114,549.0783

BF9 max(0, FSHARE − 59.550) 1,856.921

F Test: 21.274 (0.000) Adjusted R2: 0.301 

According to the best model, the most significant variable on the XU100 index is the retention 
share of foreign investors in time which is before the Covid-19 pandemic.  

Adjusted R2 of the best MARS model is 0.301 before Covid-19 pandemic times. These results 
imply that only the variables used in the analysis, which are retention share and net selling amount of 
foreign investors, explain 30.1% changes in the XU100 index. 

On the other hand, MARS creates 17 models and BF2 is selected as the best model based on 
GCV and R2 statistics for the period which is in Covid-19 pandemic times. Table 10 presents the 
details of the variables’ importance.  

Table 10. Variable importance. 

Variable Importance Level −GCV 

FSHARE 100.000 0.735352E + 08 

NETSELL 45.652 0.286564E + 08 

Also, Table 11 presents the details of the best model. 
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Table 11. XU100 index best model BFs. 

Basis Functions Details Coefficient
 Constant 103,278.07

BF1 max(0, FSHARE − 53.780) - 

BF2 max(0, 53.780 − FSHARE) 7,685.579

BF3 max(0, NETSELL + 485.140) * BF1 −2.215 

F Test: 150.531 (0.000) Adjusted R2: 0.804 

According to the best model, the most significant variable on the XU100 index is the retention 
share of foreign investors at the time of the Covid-19 pandemic. This result is also similar to the 
before Covid-19 pandemic times. However, there is an important difference that the net selling 
amount of foreign investors affects the XU100 index in the time of the Covid-19 period. Moreover, 
MARS determines that there are interactions between FSHARE and NETSELL in the time of the 
Covid-19 pandemic.  

The adjusted R2 of the best MARS model is 0.804 in the time of the Covid-19 pandemic. These 
results imply that only the variables used in the analysis, which are retention share and net selling 
amount of foreign investors, explain 80.4% changes in the XU100 index. 

4. Discussion and policy implications 

In the study, the Engle-Granger cointegration test, Toda-Yamamoto causality test, MARS 
analysis are performed to examine the changes in the XU100 index by taking into consideration the 
retention share and net selling amount of foreign investors as independent variables. Engle-Granger 
cointegration test shows that the XU100 index is cointegrated with retention share and net selling 
amount of foreign investors in the long-term. However, the Toda-Yamamoto causality test presents 
that this relationship between the XU100 index and the independent variables is not at the level of 
causality. Moreover, MARS analysis defines that although the retention share of foreign investors is 
influential on the XU100 index for the period which is before the Covid-19 pandemic, however, net 
selling amount of foreign investors is also influential for the period which is in Covid-19 pandemic. 

The analysis results define that the XU100 index is affected by the activities of foreign investors 
before and in Covid-19 pandemic times. The retention share of foreign investors is influential for 
both periods according to all methods used. This result is consistent with Kartal et al. (2020). Also, 
the effect of the net selling amount of foreign investors is increased in Covid-19 pandemic times as 
expected. However, it was not influential on the XU100 index before the Covid-19 pandemic 
according to the results of MARS. This result is not consistent with Kartal et al. (2020) that who 
determine that it is effective on the index although its effect is low. Moreover, there is not a causality 
relationship between the XU100 index and independent variables according to the Toda-Yamamoto 
causality test. When we evaluate all these results obtained from the test, they imply that although the 
activities of foreign investors affect the XU100 index, these are not the sole and main determinants 
of the XU100 index. Therefore, other determinants, which are not included in the study, should be 
taken into consideration to determine how the XU100 index change over before the pandemic and 
the pandemic periods.  
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By taking into consideration the analysis results, it could be recommended that the critical 
barriers in independent variables should not be exceeded. In other words, the retention share of 
foreign investors should be kept above 53.78%, and the net selling amount of foreign investors 
should be kept under the TRY 485 million so as not to cause a decreasing effect on the XU100 index. 
However, this should be not provided by increasing legal barriers and restricting the elbowroom of 
foreign investors such as prohibiting the short-selling. Instead, the attention of foreign investors 
should be increased by applying structural reforms like a positive real interest rate instead of a 
negative real interest rate and foreign portfolio inflows should be steered up in turn. By considering 
that Turkey is in time of Covid-19, and Turkey has not the capacity to lower the negative effects of 
global factors, Turkey could focus on macroeconomic and market variables which are mostly under 
the control of the country. 

Also, other policies could be developed and applied by Turkish regulatory authorities. In such a 
process, the relationship between variables should be considered as MARS analysis shows because there 
is an interaction between the retention share and net selling amount of foreign investors. Therefore, the 
outcomes of measures to be taken on XU100 should be predicted before implementation.  

5. Conclusion 

The study examines the effects of foreign investors’ activities on the main stock exchange 
indices by using Turkey’s data before and in the time of the Covid-19 Pandemic. That is why 
because emerging countries need foreign financing sources, foreign portfolio investments have 
significance for these countries, equity investments are one of the important foreign portfolio 
investment tools to be used, and there is a Covid-19 pandemic since 03.10.2020 in Turkey. In this 
context, the XU100 index as a dependent variable, and retention share and net selling amount of 
foreign investors as independent variables are used, presence of Covid-19 pandemic is considered, 
and daily data between 01.02.2020 and 06.26.2020 (including 122 observations) is analyzed with 
performing Engle-Granger cointegration test, Toda-Yamamoto causality test, and MARS analysis.  

As a result of the analysis, the findings reveal that the effects of retention share and net selling 
amount of foreign investors on the XU100 index vary according to period whether Turkey is in 
Covid-19 time or not according to the results of MARS. Besides, the power of effects varies 
according to period. Moreover, the results imply that the Covid-19 pandemic causes the increasing 
effect of the net selling amount of foreign investors on the XU100 index. On the other hand, there is 
not a relationship between the index and independent variables at the causality level which is 
surprising because it is expected that there could be a relationship at the causality level which 
reflecting a strong effect. Turkey could decrease the outflows of foreign investments from the stock 
exchange and prevent the underpricing of assets in turn. 

In the study, Turkey is examined because there is quite volatile behavior in the XU100 index, 
retention share, and net selling amount, especially during the Covid-19 pandemic. By taking measures 
to decrease the negative effects, Turkey could attract more foreign portfolio investments. Also, 
additional analysis for Turkey at the end of the Covid-19 pandemic would contribute to the literature, 
and new policy proposals could be recommended based on the results of forthcoming studies. On the 
other hand, including different country groups like Venezuela, Argentina, Ukraine, which have some 
problems in terms of foreign investments, could help extend current literature. Similar results are 
expected for these countries and other emerging countries as well. On the other hand, the cointegration 
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between the variables could be at the causality level which reflects that those countries are much more 
dependent on foreign portfolio inflows. Moreover, new variables could be included in the new analysis, 
and other methods like machine learning algorithms, neural networks, threshold cointegration model, 
and wavelet coherence approach could be applied in forthcoming studies. 
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