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In Search of the Drivers of the Turkish Consumer Confidence 

Abstract 

Both the empirical and theoretical literature examines the significance of ‘willingness to buy’ 

channel in household’s consumption decision. It suggests that the consumer confidence might 

carry valuable information to robustly predict consumption. It also emphasizes its power 

while explaining consumption particularly in times of high economic and political 

uncertainty. In this study we initially examine the drivers of the consumer confidence in a 

major developing economy, namely Turkey. We show that consumer prices, exchange rate, 

interest rates on consumer loans and unemployment rate are the major drivers of the 

confidence. We then find that consumers are asymmetric in their responses to the changes in 

these variables. In particular, our results show that the consumer confidence is more 

responsive to currency depreciation than currency appreciation and more responsive to 

slowdown in inflation than acceleration in inflation. Besides, the relative importance of 

macroeconomic and financial variables in shaping the consumer confidence is not stable as 

the latter gains more weight when financial volatility rises. Finally, we show that political 

uncertainty, such as elections have an important influence over the consumer confidence that 

goes beyond their impact on macroeconomic and financial variables. 

 

JEL Classification: C22; C52; D12; E21. 
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1. Introduction 

There is a growing literature that studies the relationship between the consumer 

confidence and consumption. One school of thought relies on the permanent income 

hypothesis and rational expectations. It argues that the consumer sentiment may be well 

approximated by a set of macroeconomic and financial variables, which completely 

eliminates its predictive power in explaining the consumer spending. Another line of research 

points to the importance of psychological factors in shaping the consumer confidence and 

thereby expecting an autonomous role in forecasting consumption that may not be captured by 

hard data. The efforts to understand the impact of the consumer confidence on consumption 

have especially intensified after the insight of Katona (1968) who shows that “willingness to 

buy” is no less important than the ability to buy in household’s consumption decisions. 

Consumers not only react to the changes in economic variables, but are also influenced by 

noneconomic factors, such as political crisis or social events. Especially during exceptional 

events, the ‘willingness to buy’ channel may have an independent influence over spending. 

Incorporating this channel to the standard intertemporal utility maximization model, Roos 

(2008) reports that along with the consumers’ expectations about their financial positions, the 

information extracted from the consumer surveys contain some predictive power on a change 

in consumption. 

Despite these appealing aspects of this channel on theoretical grounds, empirical 

evidence, abundantly coming from developed economies, does not provide a clear cut result 

for the relationship between the consumer confidence and consumption. Some studies report 

that the confidence does not carry a stand-alone predictive power on consumer spending, 

since its power almost disappears once the other macroeconomic indicators are included (for 

example among others, see Fan and Wong, 1998 for Hong Kong; Ludvigson, 2004 and 

Croushore, 2005 for the United States; Al-Eyd et al., 2009 for five developed countries). 

Some other studies, claim that the confidence has only an incremental predictive power on 

consumption (e.g. Carroll et al., 1994; Matsusaka and Sbordone, 1995; Kumar et al., 1995; 

Bram and Ludvigson, 1998; Howrey 2001;  Lahiri et al., 2016 for the United States; 

Acemoglu and Scott, 1994 for the United Kingdom;  Nahuis and Jansen, 2004 for eight 

European economies;  Belessiotis, 1996 for France; Kwan and Cotsomitis, 2006 for Canada; 

Arisoy, 2012 and Karasoy and Yunculer, 2015 for Turkey).  Finally, a third set of empirical 

results suggests that along with having some original contribution, the information content of 

the confidence is boosted especially during exceptional periods, such as political crisis or 
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wars (Garner, 1991; Throop, 1992). At those times, the confidence can carry some 

information independent of other macroeconomic and financial variables, which can increase 

the power of economic forecasts. Desroches and Grosselin (2004), meanwhile, report that not 

only during these very large scale events, but also during the periods of high economic and 

political uncertainty the confidence is beneficial for forecasting the consumer spending. 

Finally, Dees and Brinca (2013) show that the predictive power of the confidence might be 

higher especially during the times of large swings in the confidence itself.   

Although the literature does not provide an explicit and precise result regarding the 

relationship between the consumer confidence and consumption, it provides enough evidence 

that the indicators of the confidence might carry some valuable information to robustly predict 

consumption. First, although the predictive ability of the confidence appears to be very 

limited, it can still provide a preliminary estimate of consumption since it is available on a 

timely basis. Moreover, results regarding the increase in the explanatory power of the 

confidence during the times of high economic and political uncertainty are rather solid. This 

line of thought is particularly important for developing economies. Since they have relatively 

higher uncertainties relative to the developed economies, the information content of the 

consumer confidence may be more important in these economies. Therefore, examining the 

drivers of the consumer confidence is more relevant for policymakers and academicians 

within developing economies.  

In this study, we address the dynamics of the consumer confidence within the context 

of a major developing economy, Turkey. In particular, we contribute to the literature in three 

fronts. First, we identify the macroeconomic, financial and political variables that determine 

the consumer confidence in the long-run and in the short-run, as it is a crucial distinction for 

policy makers. Second, we test whether the consumers’ responses to these variables have an 

asymmetric nature. Identification of asymmetric relationships would provide further evidence 

to the psychological aspects of the confidence that cannot be explained by standard economic 

variables. Having autonomous information content is a prerequisite for the consumer 

confidence to have a predictive power over consumption. Third, we provide evidence that the 

relative importance of variables may change not only across countries (as suggested in the 

literature) but also over time within the same country.  

While analyzing the drivers of the consumer confidence, we employ the Pesaran’s 

bounds testing approach to test the presence of cointegration. Having established the existence 

of cointegrating relationship, we use an autoregressive distributed lag (ARDL) model in levels 
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to estimate the long-run relationship and a restricted error correction model (ECM) to estimate 

the short-run relationship. 

Our results are as follows. First, consumer prices, unemployment rate, exchange rate 

and interest rates on consumer loans are major determinants of the consumer confidence in 

Turkey. Second, consumers are asymmetric in their responses to the changes especially in 

inflation and exchange rate. Their reaction to a slowdown in inflation is relatively stronger 

compared to an acceleration. Similarly, the reaction of consumers to a depreciation of Turkish 

lira is more pronounced relative to their reaction to an appreciation. Third, relative importance 

of the macroeconomic and financial variables in shaping the consumer confidence is not 

stable, as the latter gains more weight when financial volatility rises. Finally, the elections 

have an important influence over the confidence that goes beyond their impact on the 

macroeconomic and financial variables. 

The next section provides a brief summary of the literature on the determinants of the 

consumer confidence. Section 3 discusses the data set used in the study with a detailed 

discussion on unit root tests. Section 4 lays out the empirical results regarding the baseline 

model while section 5 checks the robustness of these results. Section 6 and 7 discusses the 

stability of the parameters and the role of the political factors, respectively. Section 8 

concludes the paper. 

2. Literature Review on the Drivers of the Consumer Confidence 

Since the consumer confidence index reflects consumers’ evaluation of general 

economic outlook, any variable that is related to the outlook can be seen as a potential driver 

of the confidence. Therefore, the studies in the literature, either directly or indirectly, consider 

a large variable pool while analyzing the determinants of the consumer confidence. In broad 

terms, these determinants can be collected under three major categories, i.e. macroeconomic 

variables, financial variables and other factors (mostly political). In terms of macroeconomic 

variables, the studies employ indicators such as disposable income, gross domestic product, 

business cycle indicators, industrial production, inflation and unemployment rate. Regarding 

the financial variables, interest rates at different horizons, stock market indices, indicators of 

wealth, housing wealth and exchange rates are the mostly used variables in the literature. The 

third category includes a wide range of factors, including elections, political crisis, wars, 

international events, etc. 

Although the list of the variables considered under the first two categories is rather 

standard, the results across the studies vary a lot depending on the country and time period of 
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the study. Delorme et al. (2001), for instance, analyze the impacts of real interest rate, 

inflation, housing wealth, financial wealth and unemployment rate on the consumer 

confidence in the United Kingdom and reports a significantly negative impact for only 

inflation and unemployment rate. Jansen and Nahuis (2003) show that stock returns has a 

positive impact on the consumer confidence for nine European countries. They also report 

that the former leads the latter at very short horizons. Vuchelen (2004), in the meantime, 

reports a positive influence of a change in the business cycle index and growth forecasts 

where he finds negative impacts of a change in unemployment rate and short-term interest 

rate on the Belgian consumer confidence. The study also suggests that the results cannot 

establish a significant effect of long-term interest rate, stock market variables and inflation. 

Golinelli and Parigi (2004) estimate a vector autoregressive (VAR) model for G7 countries 

and find that the set of explanatory variables vary over time and there is no single model 

applicable for all countries. Inflation as a long-run attractor seems to dominate in Germany, 

whereas unemployment tops the list in the United Kingdom and stock market indices in the 

other English-speaking countries. McIntyre (2007) finds that the consumer confidence in the 

United States is positively affected by interest rate, stock market returns and income growth 

while it is negatively affected by inflation and jobless rates. Finally, Ramalho et al. (2011) 

claim that the consumer confidence in Portugal is negatively affected by inflation and 

unemployment rate and positively affected by gross domestic product and industrial 

production.  

In terms of other factors, the literature considers some conventional variables such as 

international events and political factors. For example, Praet and Vuchelen (1989) and 

Vuchelen (2004) find a negative impact of the international price of oil on the confidence in 

some European countries. The former study also tests the significance of the developments in 

the US stock market for the European economies and reports a positive impact. Vuchelen 

(1995) argues that political events might have impacts on the consumer confidence. He claims 

that political news such as elections or changes in the government is reflected in the consumer 

confidence. He finds that while formation of a new government without an election 

significantly reduces the confidence, unexpected elections positively affect it. Malgarini and 

Margani (2007) find that hard data, such as growth in gross domestic product, exchange rate, 

interest rate, public debt, explains thirty percent of variation in the consumer confidence in 

Italy where political factors such as elections and entrance to the Euro; and international 

events such as 9/11, Kosovo war have significant power in explaining the consumer 

confidence. Within a similar vein, Ramalho et al. (2011) report that entrance of Portugal in 
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the euro zone and electoral circumstances along with economic performance have significant 

explanatory powers on the consumer confidence. In the literature some unconventional 

variables are also used to explain the confidence. Zullow (1981), for instance, discusses the 

contributions of mass media information and interpersonal communication in explaining the 

consumer confidence. Van Veldhoven and Keder (1988) use the number of economic news in 

the press where Vuchelen (2004) reports that the pessimism in the lyrics of pop songs leads to 

deterioration in the consumer sentiment.  

There are rather few studies that examine the determinants of the consumer confidence 

in Turkey. Among these studies, Celik (2010) finds that industrial production, stock 

exchange, exchange rate, oil price and business tendency surveys explain a significant portion 

of the variations in the consumer confidence index. Karasoy (2015), in the meantime, reports 

that consumer confidence in Turkey is very sensitive to inflation and volatility in global 

financial markets along with domestic volatility indicators.  

This paper contributes to the literature in three fronts: First, compared to other studies 

on Turkey, we consider a longer time period that enables the analysis of both long-run and 

short-run relationship. Second, going beyond a conventional error correction models, we 

address potential asymmetry in consumers’ response to the changes in the macroeconomic 

and financial factors. Third, we analyze the time-varying nature of determinants of consumer 

confidence and show that the relative importance of such factors is likely to change over time 

depending on macroeconomic environment. 

3. Data 

For the measure of the consumer confidence in Turkey, we employ the overall index 

of the household survey collaboratively conducted by the Turkish Statistical Institute 

(TURKSTAT) and the Central Bank of the Republic of Turkey (CBRT). The survey is 

conducted monthly, with a computer-based and face-to-face method, within the first two 

weeks of each month.
1
 The index is published on the last week of the reference month. The 

sample involves persons older than 16 as a representative household living in both urban and 

rural areas of the country. The results of the survey are weighted by age and gender 

categories. In broad terms, it intends to measure the assessments, expectations and tendencies 

                                                           
1
 Before 2012 the survey period was 8th to 23th of each month. 
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of the consumers on the following three major topics: general economic situation, personal 

finance standing and expenditure and saving tendencies.
2,3

 

Following the literature discussed above, the explanatory variables are collected under 

three categories: macroeconomic variables (purchasing power and economic activity), 

financial variables (exchange rate, interest rates and stock markets index) and other factors 

(elections). While constructing our baseline model, we select the variables that are widely 

used in the previous studies. In terms of macroeconomic variables, we use consumer prices, 

unemployment rate and industrial production where for the financial ones; we use US dollar 

exchange rate and interest rates on consumer loans.
4
 In Table 1 we present the variables used 

in the baseline model. Due to data availability our monthly data set spans the period between 

January, 2005 and April, 2015. Alternative measures for each variable are discussed in 

Section 5. In the baseline specification, we exclude the stock market exchange index, since it 

is likely that financial deepening in Turkey is not well advanced to make consumers sensitive 

to the developments in the stock market.
5
  

We first investigate the data generating processes of the series employed in the 

baseline model. Using Augmented Dickey-Fuller (ADF) test and Phillips-Perron (PP) test we 

look for unit roots in the variables. We also augment these tests with Kwiatkowski-Phillips-

Schmidt-Shin (KPSS) test, which assumes the stationarity of the series under the null 

hypothesis and provides a nice complement to the other two tests. Lag selection is based on 

the modified Akaike information criterion (AIC), which is shown to have a greater power as 

compared to the other information criteria (Ng and Perron, 2001). Following Elder and 

Kennedy (2001), for variables that exhibit a natural pattern of growth (such as consumer price 

index, industrial production and exchange rate) we test the presence of unit root with drift 

versus trend stationarity. For variables that exhibit no growth in the long-run (such as 

consumer confidence index, unemployment rate and interest rates), we test the presence of 

unit root with no drift versus mean stationarity. The results are reported in Table 2. Although 

we fail to reject unit root in most of the series, the results are not conclusive. For interest rates, 

                                                           
2
 The confidence index has gone through a major revision in 2012 in order to make it compatible with the Joint 

Harmonized European Union Programme of Business and Consumer Surveys. The series has been extended 

back to 2004 via a Reg-ARIMA model. Further information on the analytical framework, concepts, definitions 

and the details of the revision of the index can be found at www.turkstat.gov.tr. 
3
 We also repeated our analysis using another confidence index compiled by Bloomberg. We did not observe any 

noteworthy difference in the regression results; however, the explanatory power of the model was lower due to 

higher variation in Bloomberg data, which may be due to smaller sample size and more restricted coverage of the 

country population. 
4
 Exchange rate and interest rates are computed as 30-day averages and 4-week moving averages, respectively. 

We use the figure that corresponds to the middle of the month. 
5
 We further discuss this issue below. 
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ADF and PP; for unemployment rate and industrial production, KPSS points to stationarity in 

levels. All in all, we cannot reach a definitive conclusion regarding the order of integration for 

these variables.  

As stated by Perron (1989), a stationary series may exhibit patterns of unit root (such as 

persistence of one time shocks) if it is subject to structural break(s). This might result in 

biasedness towards non-rejection of unit root. To avoid this, we use the test proposed by Zivot 

and Andrews (1992) and Perron (1997), which assume the presence of structural breaks. The 

former test assumes unit root in the null hypothesis versus (trend) stationary series with one 

endogenous break in the alternative hypothesis. Perron test, on the other hand, assumes one 

endogenous structural break in the null hypothesis. Since the form of the break (whether in 

the intercept, in the trend or in both) is unknown, its misspecification may cause serious loss 

in the power of the test. In fact, Sen (2003) finds that loss in power may be serious if one uses 

a mixed model (break in both intercept and trend) to test a variable that is subject to an 

intercept break. He recommends using a changing intercept model for variables that exhibit 

no natural pattern of growth and using a changing trend and mixed models separately for 

variables that exhibit natural pattern of growth. The results for the unit root tests with 

structural breaks are reported in Table 3. Overall, we do not find any evidence that structural 

breaks play any role in the data generating processes. There is some (weak) evidence that 

structural breaks during the crisis may have affected the consumer price index and industrial 

production making these variables non-stationary, but the test statistics are significant only at 

10%.  

Based on these results, we conclude that most of the series are likely to be integrated 

of order one, despite the weak evidence that points to stationarity in two series, i.e. consumer 

prices and industrial production. 

4. Empirical Results 

Cointegration and correlation are related but different concepts. High correlation of 

changes does not necessarily imply a high cointegration in levels. Therefore, we distinguish 

between the two concepts and investigate two (possible) relationships between consumer 

confidence and its explanatory variables: a long-run relationship in levels and a short-run 

relationship in the first differences.  

Existence of a long-run relationship can be tested either through residual based single-

equation models (such as Engle and Grenger, 1987; Phillips and Ouliaris, 1990 and Pesaran et 

al., 2001) or reduced-rank multiple equation models (Johansen, 1991). The former type of 
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models, in general, search for a linear combination of variables that minimize the variance, 

while latter type models focus on the most stationary linear combination. Asymptotically, 

multiple-equation models are more efficient, but they are subject to greater bias in small 

samples and quite sensitive to the model specification problems. 

In this paper, out of these methods, we choose to proceed with Pesaran et al. (2001) 

bounds testing approach to analyze the presence of cointegration. Our rationale is based on 

two factors. First, unlike the other procedures, bounds testing approach does not require a 

balanced system and unit root tests discussed above suggest that the variables considered in 

our empirical model may not have the same order of integration. Therefore, its autoregressive 

distributed lag (ARDL) framework can be used for testing the existence of cointegration 

regardless of whether the regressors are individually 𝐼(1) or 𝐼(0). Second, our sample size is 

not large enough to consider Johansen’s system-based approach that has superior statistical 

qualities asymptotically. In such cases, bounds testing is shown to provide superior results 

(See Gonzalo and Lee, 1998 and Pesaran and Smith, 1998).  

Following the three steps of Pesaran’s approach, we first build an unrestricted error 

correction model (UECM, also known as conditional error correction model) to test for the 

presence of cointegration; then, provided that the bounds testing points to cointegration, we 

estimate the long-run coefficients using an ARDL framework in levels. In the third and final 

step, we employ an ECM to estimate the short-run relationship, where ECM corresponds to 

the associated ARDL model in first differences. The use of the Pesaran’s approach requires 

absence of serial correlation in the residuals and weak exogeneity of the regressors. We pay 

attention to the first requirement during the model selection process. The second requirement 

is tested as explained below. 

The UECM used for bounds testing takes the following form: 

Δ𝐶𝐶𝐼𝑡 = α0 + (𝜃0𝐶𝐶𝐼𝑡−1 + 𝜃1
′ X𝑡−1) + ∑ 𝛽𝑖Δ𝐶𝐶𝐼𝑡−𝑖

𝑝−1

𝑖=1

+ ∑ 𝛾′ΔX𝑡−𝑖

𝑝−1

𝑖=0

+ 휀𝑡 (1) 

where X𝑡 = (𝐸𝑋𝑡, 𝐼𝐶𝑂𝑁𝑆𝑡, 𝑈𝑡, 𝐼𝑃𝑡, 𝐶𝑃𝐼𝑡) is the vector of regressors, Δ is the first difference 

operator, and 𝑝 is the lag length. In the bounds testing, the existence of cointegration is tested 

through an F-statistic for the joint significance of the coefficients of the lagged levels: 

𝐻0: 𝜃0 ∩ θ1 = 0. Under the null hypothesis, the asymptotic distribution of the F-statistic is 

non-standard regardless of whether the regressors are 𝐼(0) or 𝐼(1). It also provides two 

critical values that establish lower and upper bounds of the significance. If the computed F-

statistics fall outside the inclusive band, a conclusive decision could be drawn without 
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knowing the order of integration of the variables. If the F-statistic exceeds the upper critical 

value, which is based on the assumption that all variables are I(1), we can conclude that a 

long-run relationship exists. If it falls below the lower critical value, we cannot reject the null 

hypothesis of no cointegration, because the lower bound is based on the assumption that all 

are I(0). A value for F-statistic that lies within the bounds makes the test inconclusive. The F-

test in bounds testing is complemented by a t-test on the coefficient of the consumer 

confidence index, which is H0: 𝜃0 = 0. A t-statistics above the upper bound provides further 

confirmation for the existence of a long-run relationship. 

The ordinary least squares (OLS) results and the associated statistics for different 

information criteria for alternative values of lag length 𝑝 are reported in Table 4. There are 

various information criteria that can be employed while deciding on the lag structure. Koehler 

and Murphree (1988) suggest that Schwarz information criteria (SIC) provides more 

parsimonious models than AIC, where AIC provides a better fit at the expense of lower 

degrees of freedom. SIC points to a simple lag structure of 𝑝 = 1 as compared to 𝑝 = 7 

pointed by AIC. However, when 𝑝 = 1 there exists a serious serial correlation in the model. 

In view of the importance of the assumption that serially uncorrelated errors are required for 

the bounds tests, we select 𝑝 = 7. An alternative test model that is more in line with SIC is 

also constructed via Hendry’s general to specific approach, where insignificant lags are 

eliminated sequentially from ARDL(7), which results in a more parsimonious specification in 

the form of ARDL (7,7,1,2,1,1). 

Table 5 presents the statistics for testing the existence of cointegration and associated 

critical bounds. For completeness, we also consider the existence of a deterministic trend in 

bounds testing, although confidence index is bounded by construction. Since the critical 

values tabulated in Pesaran et al. (2001) are derived for large samples, we also report critical 

values in Narayan (2005) that are designed for small samples. F-test rejects the null 

hypothesis of no cointegration in both test models. On the other hand, t-test is inconclusive 

when 𝑝 = 7 and a deterministic trend is included, whereas it is in line with F-test when the 

parsimonious test model is used or the time trend is removed. Overall, we conclude that 

Pesaran’s bounds testing points to a cointegration among variables, especially when the time 

trend is not included in the model. 

As mentioned above, the regressors are assumed to be weakly exogenous within the 

bounds testing and given this assumption the cointegrating rank is restricted to unity. To test 

for the absence of feedback from the level of the consumer confidence to the regressors, we 

use a variant of the bounds test suggested by Banerjee et al. (1998). It is based on a t-test for 
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the coefficient of the consumer confidence index from OLS estimation of the ARDL model, 

where each regressor is used as a dependent variable. If the null hypothesis cannot be rejected, 

then the regressors are confirmed to be long-run forcing for the consumer confidence index. 

The results are reported in Table 6. The first column indicates the variable that is used as a 

dependent variable and the variables that are tested as its long-run forcing. The second 

column shows the ARDL model that is used for bounds testing. The third and fourth columns 

report the associated F-statistics used for bounds testing and the t-statistics used to test weak 

exogeneity of the consumer confidence, respectively. We find that the F-statistics is within the 

critical band in all cases, indicating no clear evidence regarding the existence of a 

cointegrating relationship. More importantly, t-statistic is above the critical value in all o 

cases; therefore, the assumption of a unique cointegrating vector among variables cannot be 

rejected.  

Having demonstrated the existence of cointegrating relationship, we move on to the 

next step, which is estimating the long-run coefficients via an ARDL model defined in levels. 

Here, we follow Pesaran and Shin (1999) and augment the model with auxiliary variables 

(first differences of the regressors and lags of the dependent variable) to control for serial 

correlation and simultaneity between regressors and the error term: 

𝐶𝐶𝐼𝑡 = 𝛼0 + θ1
′ X𝑡 + ∑ 𝛽𝑖𝐶𝐶𝐼𝑡−𝑖

𝑝

𝑖=1

+ ∑ γ′ΔX𝑡−𝑖

𝑞

𝑖=0

+ 휀𝑡 (2) 

An appropriate choice of the order of the ARDL model is crucial for a valid inference on level 

relations. In particular, an adequate number of lag is required to overcome the autocorrelation 

in residuals and the potential endogeneity. Following Pesaran et al. (2001), we construct an 

ARDL (p, q1, q2, q3, q4, q5) model for six variables (CCI, EX, ICONS, U, IP, CPI) by 

searching across 86 models (lags from 0 to 7 for each of the six variables). At each iteration 

we estimate equation (2) using OLS. We perform an LM serial correlation test for each model 

to ensure that there is no serial correlation in the residuals. If the model chosen fails to pass 

serial correlation test, we move to the next best model. The whole process resulted in an 

ARDL (7,7,1,2,1,1) model with the estimates of the levels relationship given in Table 7. All 

level estimates, except for industrial production are highly significant and have the expected 

signs. To be more specific, 1% increase in consumer prices and exchange rate is associated 

with 0.60 and 0.28 points decline in the consumer confidence, respectively. On the other 

hand, one percentage point increase in unemployment rate and interest rate is associated with 

3.51 and 1.74 points respective decline in the consumer confidence.  
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In the final step, we estimate the short-run effects of variables employing an ECM 

associated with the level relationship above: 

Δ𝐶𝐶𝐼𝑡 = 𝛼0 + 𝛼1𝐸𝐶𝑇𝑡−1 + ∑ 𝛽1𝑖Δ𝐶𝐶𝐼𝑡−𝑖

𝑝−1

𝑖=1

+ ∑ γ′ΔX𝑡−𝑖

𝑞−1

𝑖=0

+ 휀𝑡 (3) 

where ECT stands for the error correction term that represents the residuals from the ARDL 

model in equation (2). The results corresponding to the estimation of equation (3) are reported 

in Table 8. The regression fits quite well and passes the diagnostic tests against non-normal 

errors, serial correlation, heteroscedasticity and autoregressive conditional heteroscedasticity 

(ARCH). Ramsey test for functional form misspecification, however, fails at 10% suggesting 

the presence of some non-linear and/or asymmetric effects of the regressors. Recursive 

estimation of the residuals also crosses the bounds occasionally, which may indicate the 

presence of time-varying parameters or exogenous shocks that are not captured by the 

economic variables. We address both issues in the following sections. The associated 

cumulative sum and cumulative sum of squares plots, on the other hand, show that the 

regression coefficients are stable in general.  

The coefficient of error correction term indicates a rapid self-correction, where the 

half-life is only about 2 months. Shocks from consumer prices, unemployment rate, exchange 

rate and interest rate have immediate significantly negative effects over the consumer 

confidence. In fact, the immediate effects of these variables (except for interest rates) are 

large in magnitude relative to their long-run effect. In particular, the consumer confidence 

declines by 0.87 points in response to 1% increase in consumer prices and 0.42 points in 

response to a similar change in exchange rate. One percentage point increase in 

unemployment rate and interest rates lead to 1.53 and 0.82 points immediate decline, 

respectively. Positive coefficients of the exchange rate in subsequent periods are also 

noteworthy, suggesting that exchange rate plays a quite complex role in consumers’ attitudes. 

On the one hand, depreciation of local currency reduces the purchasing power of consumers, 

thereby undermining the confidence. On the other hand, it may boost the confidence through 

wealth effect (since consumers have sizable foreign currency deposits in Turkey) and income 

effect (through foreign currency activities such as tourism, shuttle exports, etc.). Change in 

the signs of the coefficient in front of unemployment rate in further periods is more puzzling. 

This may be due to the measurement method of this variable. Since it is calculated on a 3-

month moving average basis, its short-run dynamics may be distorted. Finally, industrial 

production turns out to be insignificant, as it is the case in the cointegration regression. 
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To enable a comparison among the impact of regressors, we calculate the average 

monthly change in the regressors between 2013 and 2015 and use these values as one-time 

shocks to the model. Using the coefficients in Table 7 and Table 8, we simulate the 

cumulative change in the confidence in response to a one-time shock to each regressor one at 

a time. According to Figure 1, the immediate response of the confidence is the highest when 

we apply an average shock to the consumer prices and exchange rate. Although, the effect of 

exchange rate dies out rapidly, the effect of consumer prices is more pronounced and become 

even more so in subsequent periods. The graph demonstrates the multifaceted nature of the 

relationship between the consumer confidence and exchange rate. Initially, the consumer 

confidence shows a rapid and negative reaction to a currency shock due to higher value of 

short-run coefficient compared to the long-run coefficient. Afterwards, a correction is 

observed in the confidence when the “positive” side effect of currency depreciation kicks in. 

Note that eventually, the cumulative change in the consumer confidence converges to its long-

run level due to the existence of a cointegrating relationship.   

Since the model fails the functional form test, we analyze the ECM further analyzed 

for possible structural breaks in the sample. Our sample involves two significant shocks to the 

Turkish economy, which may change the dynamics of the consumer confidence. The first one 

is the global financial crisis that started in late 2008 and lasted throughout 2009. The second 

one is the financial volatility that started in the first half of 2013 due to the domestic unrest 

and the communication by the US Federal Reserve that signaled the end of quantitative 

easing. Both periods may cause structural breaks in the model that change the relative weight 

of regressors in explaining the consumer confidence. 

To check for the breaks within the sample, we use Bai-Perron test (1998), which 

allows the estimation of multiple structural shifts in a linear model estimated by OLS. It is a 

selection procedure based on partitioning the sample into 𝑚 subsamples and estimating the 

parameters that minimize the sum of squared residuals. The test results point to two breaks, 

which correspond to the three subsample periods: January 2005-July 2009, August 2009-

March 2013 and April 2013-April 2015.  

Since all subsamples are not large enough to estimate the model separately, we apply 

rolling regression and Kalman filter to analyze the time varying nature of the coefficients. In 

the rolling regression, the subsample window is set to four years and a series of regressions is 

run as moved through the whole sample with increments of one month. In general, the rolling 

regression captures the changes in coefficients faster, but is less efficient and the results are 

sensitive to the size of the window. In the Kalman filter, however, each observation is added 
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to the sample one by one. Since each successive observation carries less weight, Kalman filter 

shows less variation than the rolling regression, but is more efficient due to the help of using 

the whole sample for estimation. Although Kalman filter is similar to a recursive regression in 

terms of methodology, it yields more efficient results since the coefficient estimates are 

updated based on not only new observations, but also the comparison of new observations 

with the model predictions. It is also highly adaptive to the changes in coefficients, but 

produces smoother estimates than the rolling regression. 

The rolling regression results for contemporaneous variables are reported in Figure 2. 

The vertical lines are the dates of the structural breaks found via Bai-Perron test. The 

coefficient of the error correction term seems to be rather stable compared to coefficients of 

other variables throughout the sample period, which suggests that the cointegrating relation is 

also stable. Other variables display interesting patterns. In the first period (2005-2009) the 

coefficients of financial variables, i.e. exchange rate and interest rates, are highly significant 

and seem to dominate the model, whereas macroeconomic variables, such as unemployment 

rate and consumer prices, are rather insignificant. In the second period (2010-2013) where the 

Turkish economy experienced a high growth rate with low inflation and stable exchange rates, 

the coefficients of the macroeconomic variables also rise. Both unemployment and inflation 

start to have a sizable impact on the consumer confidence, where the importance of exchange 

rate and interest rate decline. Finally, with the rise of financial volatility in the first half of 

2013, the coefficient of exchange rate displays a sharp rise, together with interest rate. The 

coefficient of consumer prices, on the other hand, declines significantly. The currency 

depreciation and interest rate hikes in this period seem to heighten the consumers’ alertness to 

the financial markets.  

Figure 3 shows the results of Kalman Filter exercise. They are mostly in parallel to 

those obtained from rolling regression, but the graphical representation is smoother and 

uncertainty band is narrower. Two exceptions are interest rates and unemployment. As shown 

in the figure, the coefficient of unemployment shows a pattern similar to consumer prices. 

Both have lost their relative importance after 2013. Interest rate, on the other hand, has a 

pretty stable coefficient throughout the whole sample. 

These results suggest that although the consumer confidence for the entire sample is 

shaped by four major macroeconomic and financial variables, the relative contribution of 

these variables is not fixed. They show changing patterns depending on the general economic 

conditions.   
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5. Robustness Checks 

In this section, we provide some robustness checks on alternative fronts of our results 

discussed in the previous section. We first test our results for alternative testing and 

estimation methods; then, we include alternative measures and variables to see whether our 

results still stay robust. 

a. Alternative Testing and Estimation Methods 

We start our robustness checks with testing the presence of long-run relationship with 

alternative methods, which are Engle-Granger and Phillips-Ouliaris single equation tests and 

Johansen’s multiple equation tests. Since these tests require balanced systems, where the 

variables are integrated of the same order and relatively large sample sizes, we preferred 

Pesaran test in our baseline analysis. An interesting question would be whether these tests 

would point to cointegration as well. 

Table 9 presents the results of the single equation tests on residuals derived from OLS 

estimates. The first column shows the dependent variable where its long-run forcing variables 

are listed in the second column. According to the statistics provided in columns 3 through 6, a 

cointegration is more likely to exist when the consumer confidence index is the dependent 

variable. Moreover, a cointegrating relationship is more likely in the case of no deterministic 

trend is included. Thus, other single equation tests are in line with Pesaran’s bound testing.  

Table 10 shows the results of Johansen’s multiple-equation test based on a VAR 

model constructed using AIC (𝑝 = 11), which yields white noise residuals with no serial 

correlation. Trace test points to 6 cointegrating vectors (i.e. stationarity of variables), whereas 

the maximum eigenvalue test indicates 4 cointegrating vectors. The number of cointegrating 

relations reported in both cases is unreasonably large. This is not surprising since in small 

samples Johansen’s test is biased toward finding more cointegration than exists (Cheung and 

Lai, 1993). When the sample is small or there is uncertainty in the order of integration of 

variables, single equation tests are more reliable; therefore, they are preferred to multiple 

equation tests (Gonzalo and Lee, 1998; Hubrich et al, 2001).  

Next, we employ alternative methods to estimate the long-run coefficients in the 

context of single equation framework. These are OLS, fully-modified ordinary least squares 

(FMOLS), canonical cointegrating regression (CCR) and dynamic ordinary least squares 

(DOLS). As reported in Table 11, OLS yields asymptotically super-consistent estimates, but 

these estimates are biased in small samples due to serial correlation of residuals and 

simultaneity problem between regressors and the error term. To overcome these problems, 
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Phillips and Hansen (1990) propose FMOLS, which employs a semi-parametric correction. 

Park (1992), in the meantime, suggests CCR that is based on stationary transformations of the 

data to remove the long-run dependence between the cointegrating equation and stochastic 

regressor innovations. Lastly, Stock and Watson (1993) introduce DOLS that eliminates the 

feedback in the cointegrating system by including the lead and lags of the regressors. All 

these methods produce asymptotically unbiased and normal estimators allowing for standard 

Wald tests using asymptotic Chi-square statistical inference. To be able to compare the results 

from these alternative methods, in Table 11, we also present the estimates from the ARDL 

model. According to the table, we do not find any noteworthy difference in statistical 

significance of the results other than some variations in the magnitudes of the coefficients. 

Therefore, it can be concluded that our results are robust to the estimation technique. 

b. Alternative Measures and Additional Variables 

In our baseline model, we use the most common measures to capture macroeconomic 

and financial factors. In this section, however, we repeat the exercise with alternative 

measures for each regressor. We also try a set of additional variables that are found to be 

significant in the literature.  

In the baseline model, we prefer to use Turkish lira US dollar exchange rate, since US 

dollar is the most widely used foreign currency in international trade, as well as bank deposits 

in Turkey. When we use Turkish lira euro exchange rate instead, the coefficient still stays 

statistically significant; however, the explanatory powers of both the long-run and the short-

run model decline substantially. These results can be interpreted such that the consumer 

confidence is more responsive to the changes in the US dollar than those in euro. 

As a measure of interest rates, we try a subset of consumer loans, namely housing 

loans, vehicle loans and cash loans. The explanatory power of the model does not change 

much with only one exception, cash loans. When interest rate on cash loans is used, both the 

magnitude and the significance of the coefficient of interest rate rise both in the long-run and 

in the short-run models. Moreover, adjusted 𝑅2 of the short-run model increases as well. One 

reason for a better fit may be that cash loans constitute the largest portion of consumer loans 

(54% as of August 2015). We also try interest rates on commercial loans, but this measure 

substantially reduces the explanatory power of the model. 

In place of unemployment rate, we try employment-to-population ratio, non-farm 

unemployment rate and non-farm employment-to-population ratio. None of these measures 

improves the explanatory power of the model. 
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We try two alternative measures for industrial production: capacity utilization index 

and leading indicators index. There is a substantial loss in explanatory power of the model 

when the former is used. Leading indicators index, on the other hand, provides a better fit. In 

fact, the short-run coefficient of the variable becomes significant at 5% and the 𝑅2 of the 

short-run model increases. However, this index includes interest rates as a subcomponent, 

which is already included in the baseline model. Moreover, the index also uses some 

questions from business tendency survey, which makes it susceptible to endogeneity problem 

in case of a common factor that influences the sentiments of both consumer and enterprises. 

For these reasons, we choose not to use that index as a measure of economic activity. 

We also re-estimate the model using a set of different measures that capture different 

aspects of purchasing power of households. One set includes the prices of goods that are more 

frequently purchased by consumers, such as food, oil and diesel gas. It is possible that 

consumers are more responsive to the changes in these prices, since they are observed almost 

on a daily basis. However, we do not observe any improvement in the fit of the model. We 

also decompose the goods and services as core and non-core, using the definition of the 

TURKSTAT. Core goods and services, which compose almost one half of the basket, exclude 

food, energy, alcoholic beverages, tobacco products and gold from CPI and may provide a 

better picture for the underlying trend in inflation. This decomposition, in fact, improves the 

explanatory power of the model. We find that the prices of core goods and services play a 

more significant role in shaping the consumer confidence than the prices of noncore goods 

and services. As Table 12 shows, core prices act as a long-run forcing of the consumer 

confidence. In the short-run, on the other hand, both prices affect the consumer confidence. 

According to the results provided in Table 13, a 1% rise in the rate of core inflation reduces 

consumer confidence as much as two points in the short-run. The same amount of rise in 

noncore inflation, however, leads to only 0.3 points decline in the consumer confidence. This 

result suggests that consumers may differentiate between permanent and temporary changes 

in price level and show a more intense response to the permanent ones. 

Lastly, we try a set of additional variables that are used in the previous studies. Stock 

market index, which was significant in those studies, is found to be statistically insignificant 

both in the long-run and in the short-run. It is likely that the current level of financial 

deepening in Turkey is not enough to make consumers sensitive to the developments in the 

stock market. Significant coefficients in previous studies may be derived from common 

factors that affect conceptually more relevant variables, such as exchange rate and interest 

rates. We also use various measures of volatility (exchange rate, interest rates and stock 
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market index) as suggested by Karasoy (2015), but these variables are also found to be 

statistically insignificant as well. It is possible that the link between volatility and the 

confidence, if any, is also captured by the variables considered in our baseline model. 

6. Evidence on Asymmetric Relationship  

Up to now, we have assumed that responses of the consumers to macroeconomic and 

financial variables are symmetric, i.e. any positive or negative change in a regressor moves 

the confidence index in different directions, but of the same magnitude. However, this may 

not necessarily be the case due to various reasons. First, individuals may be loss-averse 

meaning that the slope of the utility function over losses might be steeper than the slope of the 

utility function over gains. According to the Prospect Theory, this may occur if people have 

preferences over gains and losses relative to a reference point rather than overall wealth 

(Kahneman and Tversky, 1979). This implies that a decrease in utility due to a loss in wealth 

may be different than an increase in utility due to a gain in wealth of equal magnitude. 

Second, consumers might perceive changes in some variables as temporary and give more 

modest responses compared to the changes that are perceived as permanent. Third, anticipated 

changes may not lead any change in the consumer confidence in contrast to the unanticipated 

changes.  

Asymmetric effects of some variables on the consumer confidence are addressed by a 

number of studies. Karnizova and Khan (2015) find that negative changes in the stock market 

have a statistically significant effect on the confidence indices in Canada while positive 

changes do not. Paradiso et al. (2014) show that Italian consumers asymmetrically respond to 

the disequilibrium error, which is the deviation from its long-run equilibrium. They find that 

the equilibrium is restored faster in response to unfavorable shocks and argue that the 

confidence is anchored on over-optimistic values implying that agents are optimistically 

biased. 

Following Granger and Lee (1989) and Bachmeier and Griffin (2003), we define an 

asymmetric ECM as follows: 

∆𝐶𝐶𝐼𝑡 = 𝛼0 + ∑ β𝑖Δ𝐶𝐶𝐼𝑡−𝑖

𝑝−1

𝑖=1

+ ∑ γ𝑖
−ΔX𝑡−𝑖

−

𝑞−1

𝑖=0

+ ∑ γ𝑖
+ΔX𝑡−𝑖

+

𝑟−1

𝑖=0

+ 𝛿−𝐸𝐶𝑇𝑡−1
−

+ 𝛿+𝐸𝐶𝑇𝑡−1
+ + 휀𝑡 

(4) 

where for any variable Z, we define 𝑍𝑡
+ = max (0, 𝑍𝑡) and 𝑍𝑡

− = min(0, 𝑍𝑡). This model 

involves three types of asymmetries: (1) Equilibrium adjustment path asymmetry, i.e. the 
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coefficient of ECT, (2) contemporaneous impact asymmetry, i.e. the coefficients of the 

explanatory variables at time t; and (3) distributed lag effect asymmetry, i.e. the coefficients 

of the lags of the explanatory variables. We also test for asymmetry in autoregressive effects 

(the coefficients of lags of the dependent variable), but since we do not find a significant 

difference, we assume symmetric effects in these variables to conserve degrees of freedom.
6
 

We report the results for asymmetric error correction model in second and third 

columns of Table 14. The equality of the coefficients is tested via t-statistics in the fourth 

column. For comparison, the coefficients out of the symmetric ECM are included in the first 

column, as well. In the symmetric ECM, the coefficient for ECT is -0.35 and statistically 

significant. In the asymmetric ECM, the coefficients for positive and negative ECTs are -0.34 

and -0.33, respectively. They are both significant at 1%. According to t-test, the difference 

between the two is not statistically significant. Therefore, we find no evidence of asymmetry 

in the speed of adjustment towards equilibrium, providing further proof for symmetric long-

run relationship. 

Turning to the contemporaneous impact asymmetry, the results indicate a significant 

asymmetry in the two regressors: exchange rate and consumer prices. A one percentage point 

acceleration in the rate of currency depreciation leads to 0.50 points deterioration in the 

consumer confidence, where the same amount of change in the rate of currency appreciation 

corresponds to only 0.25 points improvement in the confidence. Hence, consumers react more 

forcefully to currency depreciation than currency appreciation. Another asymmetric 

relationship is also observed in consumer prices. A one percentage point increase in monthly 

inflation causes 0.69 points decline in the consumer confidence, where a decrease in deflation 

of the same magnitude raises the confidence index by more than 4 percentage points.
7
 

Although we find a quite significant contemporaneous impact asymmetry in consumer 

prices, this may be due to having very few observations with negative changes in this 

variable. In our sample period, for instance, only 8%of the observations shows monthly price 

declines. Therefore, we repeat the above exercise using the sample average of each regressor 

as a threshold, i.e. for any variable 𝑍, we define 𝑍𝑡
+ = 𝑍𝑡 ∗ 𝐼𝑍𝑡≥𝜇𝑍

 and 𝑍𝑡
− = 𝑍𝑡 ∗ (1 − 𝐼𝑍𝑡≥𝜇𝑍

), 

                                                           
6
 We use both threshold autoregressive (TAR) model and momentum threshold autoregressive (M-TAR) to test 

for cointegration in the presence of asymmetric adjustment (Enders and Siklos, 2001). In TAR, the asymmetry is 

defined in terms of positive versus negative deviations from the long-run equilibrium. In M-TAR it is the rate of 

the change in deviations from long-run equilibrium that are below or above a certain threshold. In both models 

alternative hypothesis of stationarity of the error term derived from the long-run model is accepted at 1% 

significance using F-test. We, then, test the presence of asymmetric adjustment in the ECT. The test results show 

that the adjustment is symmetric and the threshold value is zero. 
7
 We also look for the distributed lag effect asymmetry in the explanatory variables, but do not find any 

evidence. 
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where 𝐼𝑡 is the indicator function such that 𝐼𝑡 = 1 if 𝑍𝑡 ≥ 𝜇𝑍 and 0 otherwise, and 𝜇𝑍 is the 

sample average of 𝑍. The results from asymmetric ECM that uses sample means as thresholds 

are reported in Table 15. The asymmetric response of consumers to consumer prices persists. 

Monthly inflation that is one percentage points below (above) the sample average leads to 

2.39 points (0.81 points) increase (decrease) in the consumer confidence. Asymmetry in 

exchange rate does not disappear as well.  

These results suggest that consumer prices and exchange rate play a rather complex 

role in shaping the consumer confidence. Consumers may expect general price level to 

increase continuously; therefore, any decrease in prices that is not indeed expected may 

produce a larger impact on the consumer confidence than a price increase of an equal 

magnitude. The fact that Turkey has experienced high (but stable) inflation for decades and 

established a stable, but still above world-average inflation since mid-2000s may be a major 

factor for such expectations. Asymmetric behavior to exchange rates, on the other hand, may 

be explained by the Prospect Theory. According to the so-called availability bias, individuals 

base their forecast of the future on how easily an example can be brought to mind. Turkey, 

being a small open economy with chronic current account deficits, has plenty of examples of 

large devaluations in the past. People being loss-averse and suffering from “availability bias” 

may be less sensitive to gain in purchasing power due to a currency appreciation, while giving 

a more negative reaction to a currency depreciation of the same magnitude.  

7. Consumer Confidence and Political Factors 

In our baseline model, we use macroeconomic and financial variables to understand 

the determinants of the consumer confidence. As discussed above, the political conditions 

might also have important repercussions for the consumer confidence. In this section, 

therefore, we introduce some political variables to assess whether these factors influence the 

consumer confidence beyond their impact on the other variables. 

Elections are arguably the most major events in a democratic society that may have a 

significant influence over consumers and are on top of the list of the political variables. 

Between January 2005 and April 2015, Turkey experienced two parliamentary elections, two 

local elections and one presidential election. To capture the potential impacts of these 

elections, we construct two dummy variables: a prior-election dummy and a post-election 

dummy. The former is used to explain the influence of the election expectations on 

consumers, whereas the second is for the effect of the election outcomes. All elections to 

some extent introduce an uncertainty to the market; thus, the end of an election (post-election 
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dummy) is likely to have a positive effect on the consumer confidence. This does not 

necessarily mean that outcome of the election does not affect consumers per se, but that 

effect, either positive or negative, mostly takes place prior to the election to the extent that 

expectations are rational projections of realizations. Since all elections in our sample period 

have resulted in a single-party government with a clear majority, rational consumers are likely 

to expect this result before an election takes place. To the extent that single-party government 

is perceived as a contribution to political stability, prior-election dummy would have a 

positive sign as well. All in all, both dummy variables are expected to have a positive 

coefficient in our sample. 

Another major political event within our sample period is the closure case of the ruling 

party by the Constitutional Court. The request for closure was presented to the Court on 

March, 18
th

 2008 by the Chief Prosecutor. The Court decided the case on July, 30
th

 2008 and 

ruled against the closure of the party. We construct two variables for this event. The first is a 

dummy variable that takes the value of one throughout the case proceedings, representing the 

continuous effect of the case on the consumer confidence. The other one is the first difference 

of that dummy variable, measuring the “crash” effect. It takes the value of one at the time the 

case is presented to the Court and takes the value of minus one when the decision is made. 

Since both events constitute one time shocks, following Pesaran et al. (2001), we do not 

include these variables in the long-run relationship. Their effect on the consumer confidence 

is captured in the ECM, where the change in the consumer confidence is modeled.  

The results are reported in Table 16. Both prior-election and post-election dummies 

have statistically significant and positive coefficients. One month prior to the election, 

expectation of election outcome increases the consumer confidence by 2.1 points. Following 

the election, the consumer confidence is further up by 1.9 points. Announcement of the case 

for party closure, on the other hand, reduces the consumer confidence by 3.6 points
8
 in March 

2008. The confidence declines by 2.1 points each month during the court proceedings and 

then increases by 1.5 points in August 2008 with the announcement of the decision. 

8. Concluding Remarks 

Both empirical and theoretical literature suggests that the consumer confidence might 

carry valuable information to robustly predict consumption. Therefore, measuring the 

determinants of the consumer confidence is a major concern for policy makers. Our study 

provides empirical evidence from a large developing economy, Turkey, and contributes this 

                                                           
8
 Sum of the coefficients of COURTCASE and COURTCASE 
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line of research in three directions. First, we identify the macroeconomic and financial 

variables that determine the consumer confidence separately for the long-run and the short-

run. Second, we show that some variables may play an asymmetric role in shaping the 

consumer confidence. A slowdown in inflation in a country like Turkey that has experienced 

high inflation for decades may improve consumers sentiment beyond what is expected. 

Similarly, consumers may react more harshly to currency depreciation in a small open 

economy with chronic current account deficits. Third, we provide evidence that the financial 

variables have recently become relatively more important than the macroeconomic variables, 

as the Turkish economy enters a period of high financial volatility. Fourth and final, the 

political factors are found to have an important impact on the consumer confidence that might 

go beyond their impact on financial and macroeconomic variables. 

This research can be extended along two lines. A panel study that involves a set of 

developing countries with different characteristics may be conducted to further investigate the 

asymmetric nature of consumers’ reaction to regressors. Also, an index on political 

uncertainty may be constructed to allow for a more rigorous analysis of political factors. 
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Table 1. Description of the Variables used in the Baseline Model 

 Abbreviation Source Note 

Consumer confidence index CCI TURKSTAT  

Consumer price index  CPI TURKSTAT Seasonally adjusted, log 

Unemployment rate U TURKSTAT Seasonally adjusted 

Industrial production index IP TURKSTAT Seasonally adjusted, log 

Turkish lira US dollar exchange rate EX CBRT Log 

Interest rates on consumer loans ICONS CBRT  

Note 1: TURKSTAT denotes Turkish Statistical Institute and CBRT stands for the Central 

Bank of the Republic of Turkey. 
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Table 2. Unit Root Tests 

  ADF PP KPSS 

 Test 

Model 
Lag Level 

First 

Difference 
Lag Level 

First 

Difference 
Level 

First 

Difference 

CCI C 2 -2.42 -9.21*** 0 -2.23 -9.04*** 0.36* 0.10 

CPI C+T 0 -2.44 -10.00*** 0 -2.67 -9.96*** 0.19** 0.04 

U C 6 -1.95 -2.73* 4 -1.79 -7.59*** 0.16 0.09 

IP C+T 2 -2.31 -3.87** 4 -2.27 -12.00*** 0.11 0.05 

EX C+T 0 -1.97 -9.70*** 0 -2.15 -9.62*** 0.22*** 0.03 

ICONS C 1 -2.90** -3.72*** 6 -2.77* -7.57*** 0.96*** 0.13 

Note 1: Null hypothesis is the existence of unit root for ADF and PP, stationarity of the series 

for KPSS. 

Note 2: Modified AIC is used for lag selection. 

Note 3: C denotes the test that includes an intercept only. C+T denotes the test that includes 

an intercept and trend.  

Note 4: *, **, and *** denote significance at 10%, 5% and 1%, respectively. 
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Table 3. Unit Root Tests with Structural Breaks 

 Test Model ZA test Lag Break P test Lag Break 

CCI C -4.15 1 2010:02 -4.12 1 2010:01 

CPI 
T -4.22* 1 2008:08 -3.54 0 2008:08 

C+T -4.67 1 2009:01 -4.05 1 2008:11 

U C -3.44 12 2010:10 -3.92 12 2010:08 

IP 
T -2.81 24 2008:10 -1.81 24 2008:10 

C+T -5.02* 24 2008:10 -5.08 24 2008:09 

EX 
T -3.84 1 2008:01 -3.81 1 2008:05 

C+T -4.06 1 2007:04 -4.04 1 2008:08 

ICONS C -3.55 1 2009.04 -3.14 4 2011:06 

Note 1: ZA denotes Zivot-Andrews unit root. P test denotes Perron unit root test. 

Note 2: 𝐻0 for ZA test is unit root versus stationary with structural break. 𝐻0 for P test is unit 

root with structural break versus stationary with structural break. 

Note 3: C denotes the test that includes structural break in the intercept. T stands for the test 

that includes structural break in the trend. C+T represents the test includes structural 

break in both the intercept and the trend.  

Note 4: *, **, and *** denote significance at 10%, 5% and 1%, respectively. 
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Table 4. Statistics for Selecting the Lag Order of the ARDL Equation for Bounds 

Testing 

p AIC SIC LM (1) LM (3) LM (6) LM (12) 

1 4.21 4.49 4.05** 9.54** 13.58** 23.40** 

2 4.21 4.62 1.90 8.48** 24.02*** 28.28*** 

3 4.23 4.79 0.01 4.18 15.53** 19.92* 

4 4.27 4.96 1.06 7.38* 27.67*** 30.79*** 

5 4.31 5.15 1.05 15.59*** 24.05*** 27.33*** 

6 4.28 5.27 12.62*** 13.11*** 13.51** 16.40 

7 4.16 5.29 2.04 2.83 5.56 12.88 

8 4.18 5.46 5.99** 8.30** 13.48** 27.69*** 

Note 1: The regression results are based on OLS. 

Note 2: p is the lag order of the underlying UECM. LM (1), LM (3), LM (6) and LM (12) are 

the Lagrange Multiplier statistics for testing no residual serial correlation against 

orders 1, 3, 6 and 12, respectively.  

Note 3: *, **, and *** denote significance at 10%, 5% and 1%, respectively. 
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Table 5. Bounds Testing for Existence of Cointegration 

 With deterministic trend Without deterministic trend 

Model F-statistics t-statistics F-statistics t-statistics 

Test model: ARDL (7) 4.65*** -3.15 5.50*** -3.87** 

Parsimonious test model: 

ARDL (7,7,1,2,1,1) 
6.46*** -4.97*** 7.61*** -5.34*** 

Critical Values at 95% 

Pesaran et al. (2001)  (2.81, 3.76) (-2.41, -4.19) (2.62, 3.79) (-1.95, -3.83) 

Narayan et al. (2005)  (2.55, 3.61)  (2.79, 4.02)  

Critical Values at 99% 

Pesaran et al. (2001)  (3.50, 4.63) (-3.43, -4.79) (3.41, 4.68) (-2.58, -4.44) 

Narayan et al. (2005)  (3.35, 4.59)  (3.73, 5.16)  

Note 1: Critical values correspond to Case IV (unrestricted intercept, restricted trend) when 

the test model includes a deterministic trend, Case III (unrestricted intercept, no trend) 

when the test model does not include a deterministic trend. N=80, k=5. The regression 

results are based on OLS. 

Note 2: **, and *** denote significance at 5% and 1%, respectively. 
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Table 6. Long-Run Forcing Tests for Each Regressor 

Model 
ARDL test model 

(p1, … , p6) 

F-statistics 

(bounds 

testing) 

t-statistics 

for CCI 

coefficient 

f(EXCCI, ICONS, U, IP, CPI) (4,4,5,1,1,5) 2.52 -0.47 

f(ICONSCCI, EX, U, IP, CPI) (2,1,2,1,1,1) 3.36 -2.43 

f(UCCI, EX, ICONS, IP, CPI) (7,1,1,1,1,1) 3.53 -2.12 

f(IPCCI, EX, ICONS, U, CPI) (3,1,1,1,2,1) 2.72 -2.33 

f(CPICCI, EX, ICONS, U, IP) (6,6,1,3,3,1) 2.78 -2.58 

Critical Values 𝐈(𝟎) and 𝐈(𝟏) at 

95%; Case II (Restricted intercept 

and no trend) 

Pesaran et al. (2001) (2.39, 3.38)  

Narayan (2005) (2.55, 3.61)  

Critical Values 𝐈(𝟎) and 𝐈(𝟏) at 

95%; Case III (Unrestricted 

intercept and no trend) 

Pesaran et al. (2001) (2.62, 3.79) 

(-2.86, -4.19) 
Narayan (2005) (2.79, 4.41) 

Critical Values 𝐈(𝟎) and 𝐈(𝟏) at 

95%; Case IV (Restricted intercept 

and restricted trend) 

Pesaran et al. (2001) (2.81, 3.76)  

Narayan (2005) (2.55, 3.61)  

Note 1: ARDL test model is selected using AIC and Hendry’s general-to-specific method to 

ensure that the residuals are not serially correlated. The regression results are based on 

OLS. 

Note 2: Trend included in the test model, where EX, IP and CPI are dependent variables. 
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Table 7. ARDL (7,7,1,2,1,1) Model and Long-run Coefficients 

 Coefficient t-statistic 

CPI -0.60 -5.20*** 

U -3.51 -4.70*** 

IP 0.09 0.47 

EX -0.28 -4.69*** 

ICONS -1.74 -5.56*** 

Note 1: The regression results are based on OLS. The standardized coefficients are the point 

estimates of the coefficients standardized by multiplying with the standard error of the 

regressor divided by the standard error of the dependent variable. 

Note 2: *, **, and *** denote significance at 10%, 5% and 1%, respectively. 

Note 3: χ 𝑆𝐶
2 (1) = 0.00 [0.97], χ 𝑆𝐶

2 (3) = 1.70 [0.63], χ 𝑆𝐶
2 (12) = 3.31 [0.99], χ 𝐹𝐹

2 (1) = 0.17 

[0.67]. χ 𝑁
2 (2) = 0.34 [0.84], χ 𝐻

2 (1) = 24.74 [0.59],  χ 𝐴𝑅𝐶𝐻
2 (1) = 1.33 [0.24] denote chi-

squared statistics to test for no residual serial correlation (at lags 1, 3 and 12), no 

functional form misspecification, normal errors, homoscedasticity, no ARCH, 

respectively with p-values given in bracket parentheses. 
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Table 8. ARDL (7,7,1,2,1,1) Model and Short-run Coefficients 

 Coefficient 
Standardized  

coefficients 
t-statistic 

ECT(-1) -0.35 -0.67 -7.56*** 

CCI(-1) 0.09 0.09 1.29 

CCI(-2) 0.04 0.04 0.50 

CCI(-3)  0.27 0.27 3.61*** 

CCI(-4)  0.15 0.15 1.61 

CCI(-5) 0.27 0.27 2.92*** 

CCI(-6) 0.31 0.31 3.35*** 

CPI -0.87 -0.18 -3.82*** 

U -1.53 -0.15 -2.71*** 

U(-1) 2.16 0.22 3.78*** 

U(-2) 2.85 0.29 3.49*** 

IP 0.01 0.00 0.04 

EX -0.42 -0.54 -7.40*** 

EX(-1) -0.08 -0.10 -1.81* 

EX(-2) -0.06 -0.07 -0.90 

EX(-3) 0.14 0.18 2.30** 

EX(-4) 0.11 0.15 1.82* 

EX(-5) 0.21 0.28 4.08*** 

EX(-6) 0.15 0.19 2.93*** 

ICONS -0.82 -0.34 -5.14*** 

Note 1: The regression results are based on OLS. 

Note 2: The standardized coefficients correspond to the point estimates of the coefficients 

multiplied by the standard error of the regressor and divided by the standard error of 

the dependent variable. 

Note 3: *, **, and *** denote significance at 10%, 5% and 1%, respectively. 

Note 4: Adj. R
2 

= 0.58,  χ 𝑆𝐶
2 (1) = 0.32 [0.56], χ 𝑆𝐶

2 (3) = 2.11 [0.54], χ 𝑆𝐶
2 (12) = 3.62 [0.98], 

χ 𝐹𝐹
2 (1) = 4.73 [0.02], χ 𝑁

2 (2) = 0.18 [0.91], χ 𝐻
2 (1) = 13.59 [0.85],  χ 𝐴𝑅𝐶𝐻

2 (1) = 1.24 

[0.26] denote chi-squared statistics to test for no residual serial correlation (at lags 1, 3 

and 12), no functional form misspecification, normal errors, homoscedasticity, no 

ARCH, respectively with p-values given in bracket parentheses. 
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Table 9. Alternative Single-Equation Tests for Cointegration 

Dependent 

Variable 
Independent Variables 

Engle-Grenger 

test statistic 
p 

Phillips-Ouliaris 

test statistic 
p 

CCI CPI, U, IP, EX, ICONS -5.09** 0.03 -4.57* 0.09 

CPI CCI, U, IP, EX, ICONS -4.06 0.24 -3.90 0.30 

U CCI, CPI, IP, EX, ICONS -2.78 0.83 -3.34 0.58 

IP CCI, CPI, U, EX, ICONS -2.54 0.90 -4.53 0.10 

EX CCI, CPI, U, IP, ICONS -2.97 0.75 -2.85 0.81 

ICONS CCI, CPI, U, IP, EX -4.13 0.21 -4.09 0.23 

Note 1: The regression results are based on OLS. 

Note 2: The Engle-Granger test uses augmented Dickey-Fuller approach, while the Phillips-

Ouliaris test uses the nonparametric Phillips-Perron methodology. 

Note 3: *, **, and *** denote significance at 10%, 5% and 1%, respectively. 
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Table 10. Johansen’s Multiple Equation Test for Cointegration 

 Restricted intercept, no trend  Unrestricted intercept, no trend 

H0: Number of 

cointegrating 

equations 

Trace Statistic 

Maximum 

Eigenvalue 

Statistic 

Trace 

Statistic 

Maximum 

Eigenvalue 

Statistic 

None 187.56*** 53.54*** 138.92*** 46.11*** 

At most 1 134.01*** 45.97*** 92.81*** 36.16** 

At most 2 88.04*** 34.87*** 56.64*** 26.04* 

At most 3 53.16*** 26.06** 30.60** 16.82 

At most 4 27.15*** 16.82** 13.77* 13.70 

At most 5 10.32** 10.32** 0.07 0.07 

Note 1: *, **, and *** denote significance at 10%, 5% and 1%, respectively. 
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Table 11. Alternative Methods to Estimate Long-run Coefficients 

 ARDL OLS FMOLS DOLS CCR 

CPI -0.61*** -0.50 -0.51*** -0.57*** -0.52*** 

U -3.51*** -2.63 -2.90*** -2.48*** -2.83*** 

IP 0.09 0.14 0.12 0.23 0.14 

EX -0.28*** -0.23 -0.27*** -0.30*** -0.28*** 

ICONS -1.74*** -1.06 -1.09*** -1.15*** -1.09*** 

Note 1: Each column represents the coefficient estimates of equation (2) using different 

estimation methods. 

Note 2: *, **, and *** denote significance at 10%, 5% and 1% levels, respectively.  

Note 3: Significance levels for the OLS are not reported, since the asymptotic distributions are 

non-normal. 
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Table 12. ARDL (7,7,1,2,1,3,3) for Disaggregated Inflation Model and Long-run 

Coefficients 

 Coefficient t-statistic 

Core CPI -1.31 -1.94** 

Noncore CPI 0.03 0.11 

U -2.22 -1.76* 

IP 0.62 1.68* 

EX 0.46 3.68*** 

ICONS -1.62 -4.81*** 

Note 1: The regression results are based on OLS. The standardized coefficients are the point 

estimates of the coefficients standardized by multiplying with the standard error of the 

regressor divided by the standard error of the dependent variable. 

Note 2: *, **, and *** denote significance at 10%, 5% and 1%, respectively. 

Note 3: χ 𝑆𝐶
2 (1) = 2.196 [0.138], χ 𝑆𝐶

2 (3) = 8.552 [0.038], χ 𝑆𝐶
2 (12) = 15.730 [0.203], χ 𝐹𝐹

2 (1) = 

0.000 [0.977], χ 𝑁
2 (2) = 2.468 [0.291], χ 𝐻

2 (1) = 31.593 [0.436],  χ 𝐴𝑅𝐶𝐻
2 (1) = 4.539 

[0.033] denote chi-squared statistics to test for no residual serial correlation (at lags 1, 

3 and 12), no functional form misspecification, normal errors, homoscedasticity, no 

ARCH, respectively with p-values given in bracket parentheses. 
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Table 13. ARDL (7,7,1,2,1,3,3) for Disaggregated Inflation Model and Short-run 

Coefficients 

 Coefficient 
Standardized 

coefficients 
t-statistic 

ECT(-1) -0.30 -0.65 -6.78*** 

CCI(-1) 0.06 0.06 0.77 

CCI(-2) -0.07 -0.07 -0.91 

CCI(-3)  0.21 0.20 2.73*** 

CCI(-4)  0.09 0.09 1.24 

CCI(-5) 0.26 0.26 3.48*** 

CCI(-6) 0.28 0.28 3.48*** 

Core CPI -2.07 -0.25 -3.14*** 

Core CPI(-1) 0.54 0.06 0.75 

Core CPI(-2) -1.22 -0.14 -1.84* 

Noncore CPI -0.31 -0.11 -1.82* 

Noncore CPI(-1) 0.10 0.03 0.62 

Noncore CPI(-2) -0.31 -0.11 -1.76* 

U -0.96 -0.09 -1.34 

U(-1) 1.72 0.17 2.35** 

U(-2) 3.14 0.32 3.81*** 

IP 2.76 0.02 0.30 

EX -0.39 -0.50 -7.42*** 

EX(-1) -0.06 -0.08 -1.04 

EX(-2) -0.08 -0.10 -1.26 

EX(-3) 0.16 0.21 2.78*** 

EX(-4) 0.12 0.15 1.91* 

EX(-5) 0.24 0.31 4.05*** 

EX(-6) 0.17 0.22 2.74*** 

ICONS -0.75 -0.31 -3.85*** 

Note 1: The standardized coefficients correspond to the point estimates of the coefficients 

multiplied by the standard error of the regressor and divided by the standard error of 

the dependent variable. 

Note 2: Elasticity at the mean correspond to the point estimates of the coefficients multiplied 

by the mean of the regressor and divided by the mean of the dependent variable. 

Note 3: *, **, and *** denote significance at 10%, 5% and 1%, respectively. 

Note 4: Adj. R
2 

= 0.610,  χ 𝑆𝐶
2 (1) = 0.862 [0.353], χ 𝑆𝐶

2 (3) = 7.130 [0.068], χ 𝑆𝐶
2 (12) = 11.156 

[0.515], χ 𝐹𝐹
2 (1) = 4.994 [0.025]. χ 𝑁

2 (2) = 2.230 [0.327], χ 𝐻
2 (1) = 18.471 [0.821],  

χ 𝐴𝑅𝐶𝐻
2 (1) = 5.096 [0.024] denote chi-squared statistics to test for no residual serial 

correlation (at lads 1, 3 and 12), no functional form misspecification, normal errors, 

homoscedasticity, no ARCH, respectively with p-values given in bracket parentheses. 
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Table 14. Asymmetric ARDL (7,7,1,2,1,3,3) Model and Short-run Coefficients (threshold 

that separates asymmetric response = 0) 

  Asymmetric ECM 

 Symmetric ECM Positive change Negative change 
t-test on equality 

of coefficients 

ECT(-1) -0.35 

(-7.56)*** 

-0.34 

(-3.89)*** 

-0.33 

(-3.59)*** 

-0.02 

CPI -0.87 

(-3.82)*** 

-0.69 

(-1.89)* 

-4.34 

(-2.90)*** 

2.13** 

U -1.53 

(-2.71)*** 

-1.11 

(-0.99) 

-1.84 

(-1.34) 

0.34 

IP 0.01 

(0.04) 

-0.05 

(-0.38) 

0.13 

(0.72) 

-0.67 

EX -0.42 

(-7.40)*** 

-0.50 

(-6.90)*** 

-0.25 

(-2.21)** 

-1.80* 

ICONS -0.82 

(-5.14)*** 

-0.82 

(-2.98)*** 

-0.52 

(1.46) 

-0.58 

Note 1: Specifications for symmetric and asymmetric ECM are given in equations (3) and (4), 

respectively. Since there is no statistically significant difference in the coefficients of 

lagged variables, the results are not reported. 

Note 2: *, **, and *** denote significance at 10%, 5% and 1%, respectively. 

Note 3: For asymmetric ECM, Adj. R
2
 = 0.564, χ SC

2 (1) = 0.431 [0.511], χ SC
2 (3) = 10.641 

[0.013], χ SC
2 (12) = 16.146 [0.175], χ FF

2 (1) = 0.948 [0.330]. χ N
2 (2) = 2.588 [0.274], 

χ H
2 (1) = 24.749 [0.877],  χ ARCH

2 (1) = 1.959 [0.161] denote chi-squared statistics to test 

for no residual serial correlation (at lads 1, 3 and 12), no functional form 

misspecification, normal errors, homoscedasticity, no ARCH, respectively with p-

values given in bracket parentheses. 

Note 4: Threshold level that separates positive-valued regressors from negative-valued 

regressors is zero.  
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Table 15. Asymmetric ARDL (7,7,1,2,1,3,3) Model and Short-run Coefficients (threshold 

that separates asymmetric response= sample average) 

  Asymmetric ECM 

 Symmetric ECM Positive change Negative change 
t-test on equality 

of coefficients 

ECT(-1) -0.35 

(-7.56)*** 

-0.34 

(-4.05)*** 

-0.34 

(-3.45)*** 
-0.02 

CPI -0.87 

(-3.82)*** 

-1.05 

(-3.99)*** 

-2.39 

(-3.07)*** 
1.71* 

U -1.53 

(-2.71)*** 

-1.12 

(-0.96) 

-1.52 

(-1.11) 
0.18 

IP 0.01 

(0.04) 

-0.06 

(-0.41) 

0.05 

(0.28) 
-0.75 

EX -0.42 

(-7.40)*** 

-0.50 

(-7.03)*** 

-0.27 

(-2.56)** 
-1.70* 

ICONS -0.82 

(-5.14)*** 

-0.84 

(-3.02)*** 

-0.53 

(1.48) 
-0.60 

Note 1: Specifications for symmetric and asymmetric ECM are given in equations 3 and 4, 

respectively. Since there is no statistically significant difference in the coefficients of 

lagged variables, the results are not reported. 

Note 2: *, **, and *** denote significance at 10%, 5% and 1%, respectively. 

Note 3: For asymmetric ECM, Adj. R2 = 0.567, χ SC
2 (1) = 0.614 [0.433], χ SC

2 (3) = 7.716 

[0.052], χ SC
2 (12) = 16.110 [0.186], χ FF

2 (1) = 0.844 [0.358]. χ N
2 (2) = 2.311 [0.314], 

χ H
2 (1) = 23.967 [0.899],  χ ARCH

2 (1) = 1.249 [0.263] denote chi-squared statistics to test 

for no residual serial correlation (at lads 1, 3 and 12), no functional form 

misspecification, normal errors, homoscedasticity, no ARCH, respectively with p-

values given in bracket parentheses. 

Note 4: Threshold level that separates positive-valued regressors from negative-valued 

regressors is the sample average of the regressor. 
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Table 16. ARDL (7,7,1,2,1,3,3) Model with Political Factors and Short-run Coefficients 

 Coefficient 
Standardized 

coefficients 
t-statistic 

ECT(-1) -0.30 -0.56 -7.42*** 

CCI(-1) -0.06 -0.07 -0.88 

CCI(-2) -0.01 -0.01 -0.11 

CCI(-3)  0.22 0.21 3.01*** 

CCI(-4)  0.02 0.02 0.30 

CCI(-5) 0.15 0.15 1.77* 

CCI(-6) 0.23 0.23 2.49** 

CPI -0.76 -0.15 -3.29*** 

U -2.21 -0.21 -3.30*** 

U(-1) 0.99 0.09 2.03** 

U(-2) 1.95 0.20 1.99** 

IP -0.05 -0.03 -0.53 

EX -0.35 -0.463 -5.97*** 

EX(-1) -0.07 -0.09 -1.70* 

EX(-2) -0.02 -0.04 -0.32 

EX(-3) 0.10 0.14 1.70* 

EX(-4) 0.05 0.07 0.88 

EX(-5) 0.14 0.20 2.06** 

EX(-6) 0.10 0.13 2.13** 

ICONS -0.91 -0.38 -5.04*** 

COURTCASE -2.17 -0.19 -3.33*** 

COURTCASE -1.45 0.16 -1.82* 

ELECT-PRIOR 2.06 0.16 3.78*** 

ELECT-POST 1.86 0.14 2.64*** 

Note 1: COURTCASE stands for the court case against the ruling party and equals 1 for the 

duration of the case. ELECT_PRIOR stands for parliamentary, local and presidential 

elections and equals 1 if election is before the conduct of the survey and 0 otherwise. 

ELECT_POST equals 1 if election is after the conduct of the survey and 0 otherwise.  

Note 2: The regression results are based on OLS. 

Note 3: The standardized coefficients correspond to the point estimates of the coefficients 

multiplied by the standard error of the regressor and divided by the standard error of 

the dependent variable. 

Note 4: *, **, and *** denote significance at 10%, 5% and 1%, respectively. 

Note 5: Adj. R2 = 0.627,  χ SC
2 (1) = 0.571 [0.449], χ SC

2 (3) = 3.784 [0.286], χ SC
2 (12) = 15.714 

[0.204], χ FF
2 (1) = 3.312 [0.069]. χ N

2 (2) = 0.781 [0.676], χ H
2 (1) = 27.874 [0.265],  

χ ARCH
2 (1) = 1.535 [0.215] denote chi-squared statistics to test for no residual serial 

correlation (at lads 1, 3 and 12), no functional form misspecification, normal errors, 

homoscedasticity, no ARCH, respectively with p-values given in bracket parentheses. 
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Figure 1. Cumulative Change in the Consumer Confidence in Response to a One-Time 

Shock to the Explanatory variables 

 

Note 1: Coefficients from Table 7 and Table 8 are used.  

Note 2: Y-axis represents the cumulative change in CCI in response to one-time shock to each 

regressor one at a time. X-axis represents the months after the shock. 

Note 3: The magnitude of one-time shock is equal to average monthly change in (CCI, EX, 

ICONS, U, IP, CPI) between 2013 and 2015: (0.010, 0.018, 0.039, 0.004, 0.007). 
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Figure 2. Rolling regression results 

 

Note 1: The graphs are based on rolling regression of equation (3) using OLS with window 

size of 4 years and increments of 1 month. 

Note 2: The line represents the coefficient estimates, whereas the shaded area is the 90% 

confidence interval. 
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Figure 3. Kalman Filter results 

 

Note 1: The graphs are based on Kalman filter where the coefficients (state variables) are 

modeled as random walks. 

Note 2: The line represents the filtered estimates of coefficients, whereas the shaded area is 

the 90% confidence interval. 
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