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This study aims to identify the economic and financial factors affecting investments in stocks, exchange 
traded funds, and private-sector debt instruments. For this purpose, three different models are 
developed based on the dependent and independent variables used in the study and the period range 
of the study is determined as 2008:01 - 2023:07. The current study follows a time series analysis process 
that takes structural breaks into account and conducts cointegration, causality, impulse-response and 
variance decomposition analyses. According to the short-term findings, stock investments are affected 
by inflation, interest rates, reserves, CDS, investor sentiment, risk appetite, and consumer loans; fund 
investments are affected by inflation, interest rates, reserves, investor sentiment, risk appetite, and 
consumer loans; and private sector debt instruments are affected by interest rates, reserves, risk 
appetite, and consumer loans. In addition, according to the long-term findings, stock investments are 
affected by all independent variables used in the study; fund investments are affected by inflation, 
interest rates, reserves, investor sentiment, risk appetite, and consumer loans; and finally, private sector 
debt instruments are affected by inflation, interest rates, reserves, risk appetite, and consumer loans.
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Bu çalışmada pay senedi, borsa yatırım fonu ve özel sektör borçlanma araçları yatırım enstrümanlarına 
yapılan yatırımları etkileyen ekonomik ve finansal faktörlerin tespit edilmesi amaçlanmaktadır. Bu amaç 
doğrultusunda çalışmada kullanılan açıklanan ve açıklayıcı değişkenler esas alınarak üç farklı model 
geliştirilmiş ve çalışmanın dönem aralığı 2008:01 -2023:07 olarak belirlenmiştir. Mevcut çalışmada 
yapısal kırılmaları dikkate alan zaman serisi analiz süreci izlenmiştir ve eşbütünleşme, nedensellik, etki-
tepki ve varyans ayrıştırma analizleri gerçekleştirilmiştir. Elde edilen bulgulardan hareketle kısa dönem 
analiz sonuçlarına göre pay senedi yatırımlarını enflasyon, faiz, rezerv, CDS, yatırımcı duyarlılığı, risk 
iştahı ve tüketici kredileri değişkenlerinin etkilediği; fon yatırımlarını enflasyon, faiz, rezerv, yatırımcı 
duyarlılığı, risk iştahı ve tüketici kredilerinin etkilediği; özel sektör borçlanma araçlarını ise faiz, rezerv, 
risk iştahı ve tüketici kredilerinin etkilediği tespit edilmiştir. Bununla birlikte uzun dönem analiz 
sonuçlarına göre pay senedi yatırımlarını çalışmada kullanılan tüm açıklayıcı değişkenlerin etkilediği; 
fon yatırımlarını enflasyon, faiz, rezerv, yatırımcı duyarlılığı, risk iştahı ve tüketici kredilerinin etkilediği ve 
son olarak özel sektör borçlanma araçlarını ise enflasyon, faiz, rezerv, risk iştahı ve tüketici kredilerinin 
etkilediği tespit edilmiştir.

Anahtar Kelimeler: Yatırım Enstrümanları, Borsa İstanbul, Zaman Serisi Analizi.
JEL Sınıflandırması: C22, D53, G11
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Many different investment instruments can be invested in financial markets. These instruments are 
preferred and added to portfolios according to investors’ return and risk expectations. Therefore, 
it is possible to form different portfolio baskets. Considering that each investor has different return 
expectations and risk perceptions, it is understandable that different portfolios are constructed 
according to investor types. Accordingly, it is possible to classify investor types as risk-averse investors, 
risk-indifferent investors, and risk-loving investors (Çakar and Özkan, 2019). It can be stated that risk-
loving investors are more likely to hold risky assets such as stocks and foreign exchange, while risk-
averse investors are more likely to hold risk-free assets such as government bonds and treasury bills. 
Therefore, at this point, it can be said that each investor has a utility curve and that different utility 
functions can be obtained for different types of investors. The utility function, also known as the utility 
curve, is simply the investor’s perception of expected return and risk (Markowitz, 1952). According 
to Markowitz, the portfolio that offers the lowest risk at the same return level or the highest return 
at the same risk level among the portfolios on the investor utility curve is the optimal portfolio that 
provides the highest utility and is located at the tangent point between the efficient frontier and the 
utility curve.

Many different factors affect the return and risk of investment instruments and hence their investability. 
Especially in the globalizing world, it is known that investment instruments are affected not only by 
internal factors but also by external factors. In this context, it can be mentioned that many different 
internal and external factors affect the investment decision process of investors. For example, it is 
known that the mortgage financial crisis in the United States of America (USA) housing market in 
mid-2007 led to a sell-off in global markets, a decline in financial asset prices, and a negative impact 
on investor risk appetite. Although the mortgage crisis originated in the US, it can be concluded that 
the crisis spread to different countries in financial markets that are integrated with each other in the 
globalizing world (Ege and Şahin, 2015). Therefore, in an investment conjuncture where there are so 
many risk factors both globally and locally, determining the economic and financial factors affecting 
investment instruments is important for investors, policymakers, and literature.

Therefore, this study aims to determine the economic and financial factors affecting the investments in 
stocks, ETFs, and private sector debt instruments traded in Borsa Istanbul by using time series analysis 
methods based on the period 2008:01 - 2023:07. It is observed that the studies in literature focus on 
stocks as an investment instrument. Therefore, the fact that the current study analyzes exchange-traded 
funds and private-sector debt instruments, including stocks, reveals the originality of the study. In this 
context, the current study consists of six chapters including an introduction and conclusion. The first 
part of the study consists of the ‘introduction’ section, where the importance of the topic is dependent; 
the second part of the study consists of the ‘theoretical background’ section, which describes the 
theoretical framework; the third part of the study consists of the ‘literature review’ section, which 
includes international and national studies in literature on the current research topic; the fourth part 
of the study consists of the ‘methodology’ section, where the infrastructure of the time series tests 
applied is dependent; the fifth part of the study consists of the ‘findings’ section where the outputs 
obtained as a result of the econometric tests are presented and interpreted, and finally, the sixth and 
last part of the study consists of the ‘conclusions and recommendations’ section where the findings 
obtained as a result of the analyzes are evaluated in general and accordingly, recommendations are 
presented to both investors and policymakers.
 

1. Introduction
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In financial markets, parties with surplus funds and parties with deficit funds come together, and 
the fund transfer process takes place through investment institutions in line with legal regulations 
(Medetoğlu, 2023). At the end of this process, the party with a funding deficit accesses the financing 
it needs, while the party with excess funds utilizes its surplus funds to purchase financial assets. A 
financial asset is a liquid asset traded in financial markets, also known as a security (Dızman, 2015). 
Financial assets can be categorized into different groups such as stocks, government debt instruments, 
exchange traded funds, private sector debt instruments, structured products and other investment 
instruments. However, it is possible to categorize financial assets into different risk categories according 
to their type. For example, while stocks are classified as very risky assets (Gürsakal, 2007), bonds, 
which are among government debt instruments, are classified as risk-free assets (Dabbağoğlu, 2010). 
Therefore, depending on the return expectation and risk perception of the party with excess funds, in 
other words, the investor, there are different financial assets in the financial markets where the excess 
funds can be utilized, and these financial assets have different characteristics.

In the finance literature, there are two types of approaches to explain the return on financial assets 
in the capital market. These can be expressed as the Capital Asset Pricing Model (CAPM) and the 
Arbitrage Pricing Theory (APT) (Vardar, 2021). The CAPM was developed by William Forsyth Sharpe 
in 1964. According to the theory, there is a linear relationship between the risk of a financial asset 
and its expected return and this is dependent by an equilibrium model (Sharpe, 1964). According to 
the model, the expected return of a financial asset is calculated by subtracting the risk-free interest 
rate from the expected return of the market portfolio, multiplying the result by the beta coefficient 
and finally adding the risk-free interest rate (Bartholdy and Peare, 2005). Therefore, there is a linear 
relationship between the risk and return of a financial asset and this is shown by the ‘Financial Asset 
Market Line’ (Bayrakdaroğlu, 2021). According to the CAPM approach, it can be stated that as the risk 
level of a financial asset increases, the expected return level also increases, and high return expectations 
are formed from financial assets with high risk.

The APT, which emerged as a criticism of the CAPM approach, was introduced by Stephen Alan Ross in 
1976. As the name suggests, the theory is based on arbitrage trading. With the arbitrage transaction, 
the same good bought from the cheap market is quickly sold in the expensive market (Cihangir and 
Kandemir, 2010). This eliminates price differences in two different markets. This is because the price 
of the same good bought in the cheap market will rise as a result of an increase in demand, while 
the price of the same good sold in the expensive market will fall as a result of an increase in supply. 
This will continue until prices are equalized in both markets, i.e. until the Law of One Price applies. 
Therefore, it can be concluded that the Arbitrage Pricing Theory is actually based on the understanding 
of the Law of One Price. According to the theory, the expected return of a financial asset is calculated 
by multiplying the sensitivity of the financial asset to the risk factor by the risk premiums obtained 
from the risk factors and adding the risk-free interest rate to the result (Ross, 1976). In the model, 
macroeconomic factors such as inflation risk, interest rate risk and foreign exchange risk that affect 
all financial assets are considered as risk factors and expressed as the ‘k’ factor. Depending on the K 
factor, i.e. the risk factor, the theory is divided into three categories: single risk factor arbitrage pricing 
model, two risk factor arbitrage pricing model and multi-risk factor arbitrage pricing model (Roll and 
Ross, 1980). 

In the light of the information given above, financial asset investments in the finance literature have 
attracted the attention of researchers from past to present. In this respect, the determination of the 
economic and financial factors affecting financial asset investments, which is also the subject of the 
current study, is expected to contribute to literature.

2. Theoretical Background
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There are many different studies on investment instruments in literature (Pastor, 2000; Roman and 
Mitra, 2009; Nisani and Shelef, 2020). However, it is observed that these studies in literature mostly 
focus on stock investment instruments. However, it can be stated that there is a lack of information on 
exchange-traded funds and private-sector debt instruments, which are also the subject of the current 
study. Therefore, it is thought that the current study will contribute to literature studies and provide 
useful information in the development of literature.

Regarding the international studies on the subject, Gill et al. (2011) concluded that investment expertise, 
general knowledge about ETFs, and consultation with investment advisors are effective in investments in 
exchange-traded funds in India. In another study in literature, Dev and Shakeel (2013) investigated the 
factors affecting the KSE index, the benchmark index of the Pakistan stock market. The study found that 
foreign portfolio investments and money supply play an important role in the development of the stock 
market. In another study in literature on ETFs, Chang et al. (2018) investigated the relationship between 
ETFs, and the VIX fear index for selected US and European indices. The study finds a negative relationship 
between ETFs and the VIX fear index. Parveen et al. (2020), who examined stock investments in the 
context of behavioral finance by bringing a different perspective to literature, found that the emotional 
factors of overconfidence and representational heuristics have a significant impact on the investment 
decision process and stock market trading volume. In another recent study, Boonman (2023) analyzed 
the economic factors affecting portfolio investments in a total of 75 developed and developing countries 
before and after the 2008 global crisis. As a result of the analysis, it is concluded that reserve, CDS and VIX 
variables affect portfolio investments in the pre-crisis period (1996 - 2007), while interest rate, reserve, 
and VIX variables affect portfolio investments in the post-crisis period (2011 - 2019). Alalade et al. (2024) 
examined the relationship between portfolio investments and macroeconomic factors in Nigeria for the 
period 1993-2023. The study finds that the interest rate has a negative impact on portfolio investments. 
Firmansyah et al. (2024) examined the relationship between portfolio investments and macroeconomic 
factors for ASEAN countries. The study finds that the interest rate in the short term and the inflation rate 
in the long term affect portfolio investments.

Regarding the national studies on the subject, Öztürk (2008) found a positive relationship between the 
IMKB-100 index with inflation and IMKB trading volume, while there is a negative relationship between 
the IMKB-100 index with interest rates and current account deficit. In another study, Demir and Göçmen 
Yağcılar (2009) found a negative relationship between banking sector stocks with interest rates and 
money supply. In another study on stocks, Kök and Uygur (2014) examined the relationship between 
the BIST100 index and selected economic indicators for the period 2005:01 - 2012:12. As a result of the 
study, a negative relationship has been found between the BIST100 index and the dollar exchange rate, 
while a positive relationship has been found between the BIST100 index and Brent oil prices. Akkuş and 
Zeren (2019), who investigated stock investments in the Islamic dimension, examined the relationship 
between the Participation-30 index and the consumer confidence index. As a result of the study, no 
causality relationship has been found between the participation index and the consumer confidence 
index. In another recent study, Nur (2022) finds cointegration and Granger causality between investor risk 
appetite and the stock market. In another recent study, Güryel and Kula (2024) examined the relationship 
between foreign portfolio investments and macroeconomic factors in Turkey over the period 2006-2023. 
The study finds that consumer prices and exchange rate affect portfolio investments in the long run. In 
another study conducted in the same year, Küçükosman and Uzun (2024) examined the relationship 
between portfolio investments and CDS premiums over the period 2014Q1-2024Q1. The study finds that 
CDS premiums affect portfolio investments and unidirectional causality is detected. As can be seen from 
the studies in literature on the subject, it can be concluded that there is an incompleteness, no definitive 
finding has been obtained, and therefore field studies are ongoing. 

3. Literature Review
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This study aims to determine the economic and financial factors affecting investment instruments. For 
this purpose, the scope of the study is determined as 2008:01 - 2023:07 and the time series process 
with structural breaks is followed. In addition, while the dependent variables of the study consist of 
stocks, exchange-traded funds, and private-sector debt instruments, the independent variables are 
categorized into two groups: economic and financial factors. Descriptive information on the dependent 
and independent variables is presented in Table 1 below;

The dependent variables stock is composed of the sum of publicly traded and unlisted stocks, 
exchange-traded funds are composed of the funds traded in Borsa Istanbul, and finally, private sector 
debt instruments are composed of the sum of commercial papers, private sector commercial papers, 
corporate bonds, convertible bonds, structured debt instruments and subordinated debt instruments 
(www.mkk.com.tr, 2023). In addition, the inflation rate, which is one of the independent variables of 
the study and represents economic factors, is the monthly change in consumer prices; interest rate is 
the interest rate applied to TL deposits with maturities of up to 1 month; gross reserves is the gross 
reserves of the Central Bank of the Republic of Turkey; and credit risk premium is the five-year CDS risk 
premium of Turkey. On the other hand, investor sentiment, which is one of the independent variables 
of the study and represents financial factors, refers to the consumer confidence index; investor risk 
appetite refers to the risk appetite calculated for investors; consumer loans refers to consumer loans 
used by individual customers; and the fear index refers to the VIX index. Since inflation and interest 
rate variables are calculated as rates in the econometric analysis process of the current study, these 
variables are included in the analysis in their raw form, while all other variables used in the study are 
included in the analysis after taking the natural logarithm. 

4. Methodology

Table 1. Variables Definitions
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Equation 1 above presents the general form of the ADF test, while equation 2 presents the general 
form of the KPSS test. In the ADF unit root test regression equation, the first difference operator is 
denoted by Δ, yt denotes the series used, t denotes the time trend, β denotes the coefficient on the 
time trend and e denotes the error term. In Equation 2, δt denotes the deterministic trend, rt denotes 
the random walk and et denotes the zero-mean stationary error. In the study, unit root tests with 
structural breaks are also applied. These are the Fourier ADF test developed by Enders and Lee (2012) 
and the Fourier KPSS test developed by Becker-Enders-Lee (2006). The robustness of the unit root 
analyses in this study is enhanced by the fact that both unit root tests without and with structural 
breaks are used together. The regression representation of the tests is as follows;

Since the study data set does not consist of annual data, the data set is seasonally adjusted before 
starting the analysis in order to eliminate seasonal effects. Subsequently, a time series process with 
structural breaks is followed to reveal the relationship between investment instruments and economic 
and financial factors. In other words, shocks to variables over the study period are not ignored. In 
this context, the ADF test developed by Dickey and Fuller (1979) and the KPSS test developed by 
Kwiatkowski et al. (1992), which are the tests without structural breaks, are applied first. The regression 
representation of the tests is as follows;

In equation 3, where the regression representation of the Fourier ADF test is presented, c is a fixed 
number, π is pi, N is the number of observations, t is the time trend value and ϵt is the error term. 
Equation 4 shows the equality of the Fourier KPSS test. Where c is a fixed number, k is the frequency, 
N is the number of observations and ϵt is the error term. However, while the ADF test is a straight 
hypothesis test, the KPSS test is a reverse hypothesis test. In other words, while the null hypothesis of 
the ADF test tests that the series contain unit roots (Dickey and Fuller, 1979), the null hypothesis of the 
KPSS test tests that the series are stationary (Sjösten, 2022). Since all the variables used in the study are 
non-stationary at the level, the Johansen cointegration test (1991) and structural break cointegration 
tests of CiS and Sanso (2006), Arai and Kuruzomi (2007) and Tsong et al. (2016) have been applied in 
the next stage of the study. The general form of cointegration tests is as follows;

In the above equation, c0 is the constant number, γ is the dependent variable, X is the independent 
variable and ϵt is the error term. In addition, while Johansen cointegration test is straight hypothesized, 
other cointegration tests used in this study are reverse hypothesized. In other words, while the Johansen 
cointegration test (1991) tests the null hypothesis that there is no cointegration between the series, 
the cointegration tests of Cis and Sansó (2006), Arai and Kuruzomi (2007) and Tsong et al. (2016) test 
the null hypothesis that there is cointegration between the series. Based on the determination of the 
long term cointegration relationship between the variables used in the study, short and long term 
coefficient estimation has been started in the next stage of the study. Before coefficient estimation, 
the break dates of the variables used in the study were determined by the Zivot and Andres (1992) 
test and used as dummy variables in the coefficient estimation. The short term coefficient estimate is 
tested with the Ordinary Least Square (OLS) method while the long term coefficients are estimated by 
the FMOLS estimator. The regression representation of the tests is as follows; 
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Equation 6 above shows the regression representation of the OLS test. In the equation, γ is the dependent 
variable, X is the independent variable and ϵ is the error term. Equation 7 shows the FMOLS estimator. 
The t-statistic corresponding to this estimator converges to a normal distribution on an asymptotic 
basis and the FMOLS estimator can be used to estimate long-run covariance matrices. In the next 
stage of the study, causality analysis has been conducted. In the last stage of the econometric analysis 
process of the study, impulse-response and variance decomposition analyses have been conducted. 
In light of this information, three different models, namely Models 1, 2, and 3, have been developed. 
The regression equation of these developed models is as follows;

In the equations above, t is the time dimension of the study, α0 is the constant coefficient, α1,2,...,8 
is the slope coefficients and ϵ is the error term. The findings obtained in line with the econometric 
process described above, taking into account the models developed in the study, are presented in the 
next section.

This section, which presents the results of the econometric analysis of the study, first presents 
descriptive statistics information on the independent variables;

5. Findings

Table 2. Descriptive Statistics
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According to Table 2 above, which includes the descriptive statistics results of the independent 
variables used in the study, it is seen that the variable with the highest mean value is INT with a value 
of 11.5351. In addition, among the independent variables used in the study, the variable with the 
highest value is INT with a value of 27.2860 and the variable with the lowest value is INF with a value 
of -1.44. When Jarque-Bera probability values are analyzed as an indicator of normal distribution, it 
is seen that the probability values of all variables except the LOAN variable are less than the critical 
value of 0.05. Based on this, it is concluded that the LOAN variable used in the study shows normal 
distribution characteristics, but the other independent variables do not exhibit normal distribution 
characteristics. In the next stage of the study, correlation analysis has been performed to detect the 
multicollinearity problem.

Correlation analysis is a statistical method that measures the strength and direction of the relationship 
between two quantitative variables. Although the correlation value takes values between -1 and +1, +1 
is defined as a perfect linear positive correlation and -1 as a perfect linear negative correlation (Ratner, 
2009). However, it can be stated that the high correlation relationship between the independent 
variables (r > 0.90) causes the problem of multicollinearity in the studies (Tabachnick and Fidell, 
1996). In this framework, the correlation analysis results in Table 3 above show that there is no high 
correlation relationship between the independent variables. Therefore, it can be concluded that the 
independent variables used in the study do not cause the problem of multicollinearity. In the next step, 
unit root tests have been tested.

Table 3. Correlation Analysis
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Table 4. Results of ADF Unit Root Test

Table 5. Results of Fourier ADF Unit Root Test

According to ADF unit root test results, the level probability values of all dependent and independent 
variables used in the study are greater than 0.05. Therefore, the H0 hypothesis of the test could not 
be rejected and the variables are non-stationary at the level and have unit root. On the other hand, it 
is seen that the probability values of the variables after the first difference process are less than the 
critical value of 0.05, thus the series is stationary. According to the ADF unit root test results, it can be 
concluded that all variables used in the study are not stationary at the level and become stationary 
after the first difference process. After the ADF unit root test without structural breaks, we proceeded 
to the Fourier ADF unit root test that takes structural breaks into account. 

The table above shows the results of the Fourier ADF test. As can be seen from the analysis results in 
the table, while ADF test statistic values at the level are greater than the calculated critical values, the 
ADF test statistic values calculated after first difference are smaller than the 1%, 5% and 10% critical 
values. According to the Fourier ADF test results, it can be concluded that all the variables used in the 
study are non-stationary at the level, in other words, they have unit roots and become stationary after 
the first difference process. After the Fourier ADF unit root test, the KPSS stationarity test with the 
reverse hypothesis has been applied. 

Notes: ***, and ** indicate respectively statistical significance at the 1, and 5 percent levels.
The maximum lag length is set as 12.

Notes: ***, **, and * indicate respectively statistical significance at the 1, 5, and 10 percent levels.
The maximum lag length is set as 12. 
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Table 6. Results of the KPSS Stationarity Test

Table 7. Results of the Fourier KPSS Stationarity Test

As can be seen from the table above showing the KPSS stationarity test results, while the LM statistic 
values calculated at the level are greater than the calculated 1%, 5%, and 10% critical values, the LM 
statistic values calculated after the first difference are smaller calculated critical values. Considering 
that the KPSS test has a reverse hypothesis, in other words, considering that the null hypothesis of 
the test states that the series is stationary, it can be stated that the null hypothesis is rejected at the 
level, but not at the first difference. According to the KPSS stationarity test results, it can be concluded 
that all variables used in the study have unit roots at the level and become stationary after the first 
difference process. In the next step of the study, the Fourier KPSS stationarity test, which is the last 
stationarity test tested in the current study, has been applied. 

As can be seen from Table 7 above, where the Fourier KPSS test results are shown, the KPSS-ist. values 
of all the variables at the level used in the study are greater than the calculated 1%, 5%, and 10% 
critical values, while the KPSS-ist. values calculated after the first difference are smaller calculated 
critical values. Considering that the null hypothesis of the test states that the series is stationary, it can 
be said that the variables are not stationary at the level and become stationary after the first difference 
process. 

Notes: ***, **, and * indicate respectively statistical significance at the 1, 5, and 10 percent levels.
The maximum lag length is set as 12.

v

Notes: ***, **, and * indicate respectively statistical significance at the 1, 5, and 10 percent levels.
The maximum lag length is set as 12.
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When the unit root and stationarity test results tested above are evaluated in general terms, it can 
be concluded that all variables contain unit roots at the level but become stationary after the first 
difference process. Since all of the variables are integrated in the first order, it can be said that the 
co-integration test is applicable. Based on the findings, cointegration analysis has been conducted in 
the next phase of the study. First, the Johansen cointegration test, which does not consider structural 
breaks, is tested. 

As can be seen from the table above, where the Johansen cointegration test results are shown, it is 
determined that the trace-ist. values calculated in all models developed in the study are greater than 
all of the critical values determined at the 5% level. Therefore, the null hypothesis of the test, H0=No 
cointegration, is rejected and it is concluded that there are at most 8 cointegration relationships 
between the variables. After the Johansen cointegration test that does not take structural breaks into 
account, the cointegration tests that take structural breaks into account have been tested.

Within the scope of structural break cointegration analyses of the current study, cointegration analyses 
for the constant break and trend model have been tested with CiS and Sansó (2006) and Arai and 
Kurozumi (2007) tests, while cointegration analyses for the trend break model have been tested with 
Tsong et al. (2016) test. These tests are reverse hypothesized and stated as H0: There is cointegration. 
Considering the test results of CiS and Sansó (2006) and Arai and Kurozumi (2007), which show single 
and sudden breaks in the fixed model, it is seen that the calculated SCols and SC (dols) statistical 
values of the test in all models developed in the study are smaller than the calculated 1%, 5%, and 10% 
critical values, so the null hypothesis of the test cannot be rejected. Therefore, it can be concluded that 

Table 8. Results of Johansen Cointegration Test

Table 9. Results of Structural Break Cointegration Test

Note: The maximum lag length is set as 12.
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Before moving on to the short term coefficient estimation results for the models developed in the 
current study, firstly, the probability (F-stat.) values in the analysis output results indicate that the 
value expresses significance at the 99% confidence level in all models. Therefore, it can be said that 
all the models established in the study are significant as a whole. However, the Adj. R2 values, which 
show how much of the changes in the dependent variable are realized by the independent variables, 
are 98.66% for Model 1, 97.14% for Model 2, and 95.72% for Model 3. Based on these results, it can 
be concluded that independent variables have a high impact on dependent variables. In addition, 
according to the residual tests, all the models developed in the study do not have heteroscedasticity 
and autocorrelation problems and are normally distributed. In this case, it can be stated that the short 
term coefficient estimation results are valid and do not pose a problem.

there is a long term cointegration relationship between the variables used in the models developed 
in this study. However, if we look at the break dates in the test results, it can be concluded that 
December 2021 for Model 1, July 2021 and September 2021 for Model 2, and December 2010 for 
Model 3 have been determined as the break dates. On the other hand, the test results of Tsong et al. 
(2016), which indicate a break in the trend, show that the calculated Fourier ClOls and Fourier CIdols 
test statistic values of the test in all models developed in the study are smaller than 10% calculated 
critical values, and therefore the null hypothesis of the test cannot be rejected. Based on this finding, 
it can be concluded that there is a long term cointegration relationship between the variables used in 
the models developed in this study. When the results determined within the scope of cointegration 
analysis with structural breaks are evaluated in general terms, it can be said that the cointegration tests 
of CiS and Sansó (2006) and Arai and Kurozumi (2007), which are tested for the fixed break and trend 
model, and the cointegration test of Tsong et al. (2016), which is tested for the trend break model, give 
similar results and detect the long term cointegration relationship between the variables used in the 
models developed in the study.

After determining the cointegration relationship, short and long term coefficient estimation has 
been started. Before estimation, the break dates of the variables used in the developed models have 
been determined and included in the analysis as dummy variables in the coefficient estimation. The 
identified dummy variables are December 2019, May 2021 and November 2021 for Model 1; February 
2009, December 2019 and December 2021 for Model 2; and February 2009, December 2019 and 
November 2021 for Model 3. In light of this information, the short term coefficient estimation results 
tested with the Ordinary Least Square (OLS) method are presented in Table 10 below;

Table 10. Results of Short Term Coefficient Estimation

Note: ***, **, and * indicate respectively statistical significance at the 1, 5, and 10 percent levels.
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The short term coefficient estimation results obtained for Model 1 indicate that inflation, interest rates, 
gross reserves, CDS, investor sentiment, investor risk appetite, and consumer loans variables provide 
statistically significant results, while the VIX variable is insignificant. Based on these results, a one-unit 
increase in inflation causes a 0.01-unit decrease in stock investments; a one-unit increase in interest 
rates causes a 0.01-unit increase in stock investments; a one-unit increase in gross reserves causes a 
0.28-unit decrease in stock investments; a one-unit increase in CDS causes a 0.20-unit decrease in stock 
investments; a one-unit increase in investor sentiment causes a 0.73-unit increase in stock investments; 
a one-unit increase in investor risk appetite causes a 0.29-unit increase in stock investments; and 
finally, a one-unit increase in consumer loans causes a 0.76-unit increase in stock investments.

The results of Model 2 developed specifically for this study indicate that inflation, interest rates, gross 
reserves, investor sentiment, investor risk appetite, and consumer loans variables provide statistically 
significant results, while CDS and VIX variables provide insignificant results. Accordingly, a one-unit 
increase in inflation causes a 0.01-unit decrease in ETF; a one-unit increase in interest rates causes 
a 0.02-unit increase in ETF; a one-unit increase in gross reserves causes a 0.58-unit decrease in ETF; 
a one-unit increase in investor sentiment caused a 0.49-unit increase in ETF; a one-unit increase in 
investor risk appetite caused a 0.25-unit increase in ETF; and finally, a one-unit increase in consumer 
loans caused a 0.52-unit increase in ETF.

Finally, the results obtained for Model 3 indicate that interest rate, gross reserves, investor risk appetite, 
and consumer loans variables provide statistically significant results, while inflation, CDS, investor 
sentiment, and VIX variables provide insignificant results. Based on these results, it can be concluded 
that a one-unit increase in interest rates causes a 0.06-unit decrease in private sector debt securities 
investments; a one-unit increase in gross reserves causes a 1.26-unit increase in private sector debt 
securities investments; a one-unit increase in investor risk appetite causes a 0.47-unit decrease in 
private sector debt securities investments; and finally, a one-unit increase in consumer loans causes 
a 3.02-unit increase in private sector debt securities investments. After the short term coefficient 
estimation, we proceeded to the long term coefficient estimation with the FMOLS estimator. 

Table 11. Results of Long Term Coefficient Estimation

Note: ***, **, and * indicate respectively statistical significance at the 1, 5, and 10 percent levels.
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The table above presents the long term coefficient estimation results estimated with the FMOLS 
estimator. The Adj. R2 values in the table are 98.67% for Model 1, 97.15% for Model 2, and 95.71% for 
Model 3. Therefore, it can be concluded that independent variables have a high impact on dependent 
variables. In addition, the residual tests in the table show that all models developed in the study do 
not have autocorrelation problems and the models exhibit normal distribution characteristics. Thus, it 
can be said that the long term coefficient estimation results are valid.

According to the FMOLS estimator results obtained for Model 1, all independent variables used in the 
model provide statistically significant results. Based on these results, a one-unit increase in inflation 
causes a 0.01-unit decrease in stock investments; a one-unit increase in interest rates causes a 0.01-
unit increase in stock investments; a one-unit increase in gross reserves causes a 0.32-unit decrease 
in stock investments; a one-unit increase in CDSs caused a 0.19-unit decrease in stock investments; a 
one-unit increase in investor sentiment caused a 0.65-unit increase in stock investments; a one-unit 
increase in investor risk appetite caused a 0.31-unit increase in stock investments; a one-unit increase 
in consumer loans caused an 0.86-unit increase in stock investments; and finally, a one-unit increase 
in VIX caused a 0.03-unit decrease in stock investments.

The results of Model 2 in the Table indicate that inflation, interest rates, gross reserves, investor 
sentiment, investor risk appetite, and consumer loans variables provide statistically significant results, 
while CDS and VIX variables provide insignificant results. These results are similar to the short term 
coefficient estimation results. The coefficient results show that a one-unit increase in inflation causes 
a 0.02-unit decrease in ETF; a one-unit increase in interest rates causes a 0.02-unit increase in ETF; a 
one-unit increase in gross reserves causes a 0.50-unit decrease in ETF; a one-unit increase in investor 
sentiment caused a 0.69-uint increase in ETF; a one-unit increase in investor risk appetite caused a 
0.21-unit increase in ETF; and finally, a one-unit increase in consumer loans caused a 0.29-unit increase 
in ETF.

Finally, the results obtained for Model 3 indicate that inflation, interest rates, gross reserves, investor 
risk appetite, and consumer loans variables provide statistically significant results, while CDS, investor 
sentiment, and VIX variables provide insignificant results. Accordingly, a one-unit increase in inflation 
causes a 0.05-unit increase in private sector debt securities investments; a one-unit increase in interest 
rates causes a 0.06-unit decrease in private sector debt securities investments; a one-unit increase 
in gross reserves caused a 0.66-unit increase in private sector debt securities investments; a one-
unit increase in investor risk appetite caused a 0.41-unit decrease in private sector debt securities 
investments; and finally, a one-unit increase in consumer loans caused a 4.18-unit increase in private 
sector debt securities investments. After the short and long term coefficient estimation, causality 
analysis has been conducted. 
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Table 12. Results of Toda & Yamamoto Causality Tests

The Toda-Yamamoto causality test results include two different probability values: Asymptotic and 
Bootstrap. In time series analyses, Asymptotic probability values are taken into account when the 
time dimension is narrow, while Bootstrap probability values are taken into account when the time 
dimension is high (Topaloglu and Ege, 2020). From this point of view, it can be stated that the time 
dimension of the current study is high since it consists of 186 observations (15.5 years). Therefore, while 
reporting the causality test results, interpretation is made by considering the Bootstrap probability 
values. The results obtained for Model 1 indicate that the independent variables of gross reserves, 
investor risk appetite, and consumer loans provide statistically significant results in both unstructured 
and structurally broken Fourier tests. Therefore, according to all Toda-Yamamoto causality test results 
tested in this study, it can be concluded that there is a Granger causality relationship between RSV, 
RISK, and LOAN variables to stocks.

According to the results obtained for Model 2, interest rate, CDS and investor sentiment independent 
variables provide statistically significant results in all Toda-Yamamoto causality tests tested in the 
study. Therefore, according to all Toda-Yamamoto causality tests tested in this study, it can be stated 
that there is a Granger causality relationship between INT, CDS, and INV variables to ETF. Finally, 
the results obtained for Model 3 indicate that CDS, investor sentiment, and consumer loan variables 
provide statistically significant results according to both unstructured and structurally broken Fourier 
tests. Therefore, according to all Toda-Yamamoto causality test results tested in this study, it can be 
said that there is a Granger causality relationship between CDS, INV, and LOAN variables to private 
sector debt instruments.

Note: The maximum lag length is set as 12.
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Figure 1. Results of Impulse-Response Analysis for Model 1

Based on the determination of the long term cointegration relationship in the models developed in 
the study, the appropriate lag length has been determined by constructing the VEC model in the next 
stage. As a result of the tests with LR Test Statistic (LR), Final Prediction Error (FPE), Akaike Information 
Criterion (AIC), Schwarz Information Criterion (SC) and Hannan-Quinn Information Criterion (HQ), the 
optimal lag length for Model 1 has been determined as 9, the optimal lag length for Model 2 as 10 and 
the optimal lag length for Model 3 as 10 and the VEC model has been reconstructed. Firstly, impulse-
response analyses have been performed at a 95% confidence level with the Bootstrap estimator 
considering 24-month (2-year) periods over the established VEC model. The outputs obtained for 
Model 1 are presented in Graph 1 below;

Impulse-response analysis determines to what extent and in which direction variables respond to 
a shock in the system. After the shock loses its impact, the response of the variables is expected to 
return to the previous level, in other words, converge to zero (Topaloğlu and Coşkun, 2017). As can 
be seen from the results obtained, it can be concluded that the stock, which is the dependent variable 
of Model 1, responds negatively to a shock in INF, RSV, CDS, and RISK variables, while the stock 
responds positively to a shock in INT, INV, LOAN and VIX variables. However, it is observed that this 
response of the stock decreases over time and converges to zero, and the response disappears after 
the sixth period in the general table. However, the responses obtained for RSV, CDS, INV, LOAN and 
VIX variables are insignificant as the responses are outside the confidence level. In the next step of the 
study, we proceeded to the impulse-response analysis for Model 2. 
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Figure 2. Results of Impulse-Response Analysis for Model 2

As can be seen from the results obtained, it is determined that the ETF, which is the dependent variable 
of the model, responds negatively to a shock in INF, INT, CDS, and RISK variables, while the ETF 
responds positively to a shock in RSV, INV, LOAN, and VIX variables. When the table is evaluated 
in general terms, it can be stated that the response of the ETF to all independent variables used in 
the model decreases over time converges to zero, and disappears after the eighth period. However, 
the responses obtained for INF, INT, CDS, INV and RISK variables are insignificant as the responses 
are outside the confidence level. In the next step of the study, we proceeded to the test of impulse-
response analyses for Model 3. 
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Figure 3. Results of Impulse-Response Analysis for Model 3

Table 13. Results of Variance Decomposition Test

Based on the results obtained, PSDI, the dependent variable of the model, responds positively to a 
shock in INF, RSV, CDS, INV, RISK, and LOAN variables, while PSDI responds negatively to a shock 
in INT and VIX variables. It can be concluded that this response of the PSDI decreases over time, 
converges to zero, and disappears after the sixth period in the general table. However, the responses 
obtained for the variables are insignificant as the responses are outside the confidence level.

Finally, variance decomposition analyses have been performed over the established VEC model. For 
the integrity of the study, the period size has been set as 24 in variance decomposition analyses as in 
impulse-response analyses. Accordingly, the variance decomposition result table based on periods 1 
and 24 is presented below;
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With the variance decomposition test, it can be determined on a percentage basis how much of the 
changes in the error term of the dependent variable are due to its internal dynamics and how much to 
the error terms of the independent variables used in the study. In light of this information, the variance 
decomposition test results for Model 1 above indicate that in the first period, all of the changes in the 
stock error term are due to internal dynamics and that independent variables have no effect. However, 
in the 24th period, 69.38% of the changes in the stock error term were due to internal dynamics, 
0.85% from the error term of  INF variable, 9.34% from the error term of INT variable, 1.59% from the 
error term of RSV variable, 7.62% from the error term of CDS variable, 0.32% from the error term of 
INV variable, 8.98% from the error term of RISK variable, 1.48% from the error term of LOAN variable 
and finally 0.39% from the error term of VIX variable. According to the variance decomposition test 
results for Model 2, in the first period, all of the changes in the error term of the ETF are due to their 
own internal dynamics and independent variables do not have any effect. However, in the 24th period, 
48.61% of the changes in the ETF error term were due to internal dynamics, 0.17% from the error 
term of INF variable, 33.53% from the error term of INT variable, 5.61% from the error term of RSV 
variable, 4.66% from the error term of CDS variable, 2.02% from the error term of INV variable, 0.99% 
from the error term of RISK variable, 2.80% from the error term of LOAN variable and finally 1.58% 
from the error term of VIX variable. Considering the outputs obtained in Model 3, which is the last 
model developed within the scope of the current study, it is seen that all of the changes in the error 
term of the private sector debt instrument in the first period are due to its internal dynamics, while the 
independent variables do not have any effect. However, in the 24th period, 78.91% of the changes in 
the error term of the private sector debt instrument were due to internal dynamics, while 0.33% from 
the error term of INF variable, 0.87% from the error term of INT variable, 3.14% from the error term of 
RSV variable, 14.11% from the error term of CDS variable, 0.75% from the error term of INV variable, 
0.10% from the error term of RISK variable, 0.81% from the error term of LOAN variable and finally 
0.94% from the error term of VIX variable.

The issue of ‘investment instruments’ has an important place in the finance literature. It is seen that the 
traditional and modern basic finance theories that have been introduced to  literature are generally 
focused on return and risk, and investment instruments are needed to calculate the return and risk of 
portfolio components. Traditional Portfolio Theory argues that risk can be reduced by increasing the 
number of stocks in the portfolio (lean diversification); Markowitz’s Mean Variance Model, which is 
considered to be the beginning of Modern Portfolio Theory, argues that portfolio risk can be reduced 
by taking into account the correlation relationship of the assets in the portfolio; Capital Asset Pricing 
Model (CAPM) argues that portfolio risk can be reduced by including risk-free assets in the portfolio 
by introducing the concept of risk-free assets in the finance literature. Therefore, the selection of 
investment instruments to be included in the portfolio components is of great importance in terms of 
obtaining the expected return calculated for future periods, in other words, avoiding unexpected risks 
and achieving the ultimate goal of the investments made. In this respect, it is thought that determining 
the economic and financial factors affecting investment instruments is important for the development 
of literature, investors, and policy-makers.

Therefore, this study aims to determine the economic and financial factors affecting the investments 
in stocks, ETFs, and private sector debt instruments traded in Borsa Istanbul by using time series 
analysis methods with structural breaks based on the period 2008:01-2023:07. In the study, investment 
instruments constitute the dependent variables, while economic and financial factors constitute the 
independent variables. Within the scope of the current study, to identify the economic and financial 

6. Conclusions and Recommendations
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factors affecting investment instruments, ADF and KPSS unit root tests, Fourier ADF and Fourier KPSS 
unit root tests taking into account structural breaks, Johansen cointegration test (1991), and CiS and 
Sanso (2006), Arai and Kuruzomi (2007) and Tsong et al. (2016) cointegration tests taking into account 
structural breaks, short term coefficient estimation with the Ordinary Least Square (OLS) method, 
long term coefficient estimation with FMOLS estimator, causality tests with Toda-Yamamoto without 
breaks, single break and cumulative breaks, impulse-response and variance decomposition analyses 
through VEC model.

In line with the findings obtained, all variables are stationary after the first difference process, and have 
a long term cointegrated relationship; according to the results of the short term analysis, interest rate, 
gross reserves, investor risk appetite and consumer loans, and according to the results of the long 
term analysis, inflation, interest rate, gross reserves, investor risk appetite and consumer loans affect 
stocks, ETFs and private sector debt instruments; according to the Toda-Yamamoto causality test 
results both without and with structural breaks, there is a causality relationship from gross reserves, 
investor risk appetite and consumer loans to stocks, from interest rates, CDS and investor sentiment to 
ETFs, and from CDS, investor sentiment and consumer loans to private sector debt instruments.

Based on these results, it is recommended that investors who will invest in stocks, ETFs, and private 
sector debt instruments in the short term should take into account interest rates, gross reserves, 
investor risk appetite, and consumer loans, while investors who will invest in the long term should 
consider inflation, interest rates, gross reserves, investor risk appetite and consumer loans variables in 
their return-risk calculations. Moreover, since interest rates, gross reserves, investor risk appetite, and 
consumer loans affect investment instruments both in the short term and in the long term, policymakers 
are advised to take these variables into account when making decisions regarding financial markets 
and to take the coefficients into account. In addition, consumer loans, which are used as independent 
variables in the study, have a positive effect on stocks, ETFs, and private-sector debt instruments both 
in the short term and in the long term. This suggests that investors may be investing with consumer 
loans. In this regard, it is recommended that the Ministry of Treasury and Finance and the supervisory 
and regulatory institutions (BRSA, CMB) work together to take more stringent inclusive measures 
and proactive measures to ensure more effective monitoring of consumer loans through the banking 
system; and that the Ministry of Treasury and Finance and the Ministry of National Education work 
together to add financial literacy courses to the curriculum to raise awareness of today’s students, the 
potential investors of the future, at an early age.
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