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ASYMMETRIC EFFECTS OF MONETARY POLICY SHOCKS: AN ECONOMETRIC ANALYSIS

Achieving price stability and sustainable economic growth is crucial for economies. Monetary policy plays a significant role in achieving these goals. In addition to monetary policy, shocks to monetary policy and their asymmetric effects are equally important. This study examines the asymmetric effects of monetary policy shocks on output and price levels in the Turkish economy. To determine whether these effects change in different periods, a threshold autoregressive (TAR) model and a nonlinear time series method were estimated. Two different models were constructed. In the first model, the dependent variable was output, whereas in the second model, the dependent variable was the price level. The findings reveal that the relationships between variables under the influence of monetary policy shocks exhibit different dynamics at different threshold periods. According to the results of Model 1, the effect of the price level on output was negative in all regimes, and this effect became more pronounced, especially in the last threshold periods. In contrast, it was found that the effects of the money supply and exchange rate on output were positive. This indicates that increases in the money supply support output, and increases in the exchange rate can increase production through the export channel. According to the results of Model 2, the effect of the exchange rate on the price level was strong. Furthermore, it was observed that the money supply had a positive effect on the price level. The effect of output on the price level differed according to the regimes, being negative in two periods and positive in the last threshold period. Moreover, the findings reveal that both the exchange rate and money supply are significant determinants of both the price level and output.
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This study is based on my doctoral thesis entitled “Asymmetric Monetary Policy Shocks Effects and Economic Doctrines Evaluation in Terms of: An Econometric Analysis”, completed in 2015 under the supervision of Assoc. Prof. Dr. Fatma GÜNDOĞDU ODABAŞIOĞLU, and the data set has been updated (Atatürk University, Erzurum, Türkiye, 2015).
1. Introduction
The determination and effective implementation of monetary policy by central banks is a fundamental policy tool for ensuring price stability in the economy, supporting economic growth, protecting the financial system, and managing economic fluctuations. Therefore, monetary policy decisions are a strategically important tool that directly affects not only financial markets but also production, investment, and consumption decisions. In particular, monetary policies are too important to be ignored in terms of economic growth and price stability.
While Keynesian fiscal policies were effective until the 1970s, negative developments during this period (such as the oil crisis and stagflation) led to questions about fiscal policies. In particular, after the oil crises of 1973, the simultaneous occurrence of high inflation and low growth in many economies revealed that the fiscal policies predicted by the Keynesian approach had limited effectiveness against such shocks. These developments highlight the importance of monetary policy in ensuring price stability and managing inflation and inflation expectations. Since the 1980s, the independence of central banks has strengthened in many countries, and monetary policy has emerged as a key policy tool for ensuring macroeconomic stability.
The effectiveness of monetary policy varies depending on whether it is expected or unexpected by economic entities. While unexpected increases in the money supply have an impact on the economy, new classical economists argue that expected monetary policies have no effect on the economy, stating that only unexpected monetary policies can affect the real level of production.
The positive effects of expansionary monetary policies on production and employment, and their potential pressure on inflation, clearly demonstrate the importance of monetary policy in economic management. Expansionary monetary policies, implemented by lowering interest rates and increasing liquidity, stimulate investment and consumption, leading to increased production and employment in the short term. However, this increase in aggregate demand, especially in economies with limited supply capacity, can create upward pressure on the general price level, leading to higher inflation. Therefore, monetary policy is a crucial tool for maintaining the delicate balance between economic growth and price stability. The primary task of central banks is to create a policy framework that supports production and employment while maintaining this balance and simultaneously keeping inflation under control.
Contractions in production levels resulting from tight monetary policy may be larger and more permanent than the increases resulting from expansionary monetary policy, suggesting that negative and positive shocks have an asymmetric rather than a symmetric effect. The fact that the effects of monetary policy shocks on macroeconomic variables, particularly inflation and output, differ depending on the direction and economic conditions necessitates the consideration of asymmetric effects in monetary policy analyses.
This study aims to examine monetary policy shocks and their asymmetric effects. The impact of a shock on macroeconomic variables in an economy may differ from the impact of a shock of the same magnitude but with a reverse effect. In this case, it is more accurate to speak of an asymmetric shock rather than a symmetric shock. The difference in the positive and negative movements of variables, that is, the different rates, speeds, and intensities of contraction and expansion, is a phenomenon observed in the economy.
The study includes, in the introduction, monetary policy shocks and asymmetric monetary policy shocks; in the third section, econometric methods; in the fourth section, the estimation results of econometric tests; and in the fifth section, the conclusions and evaluation.
2. Monetary policy shocks and asymmetric monetary policy shocks
Monetary policy shocks are unexpected and unpredictable changes made by central banks in their monetary policy tools (especially policy interest rates, money supply, or liquidity conditions). Monetary policy shocks can stem from the unexpected behavior of central banks, commercial banks, or individuals. If the monetary policy shock originates from the unexpected behavior of the central bank, it can be defined as originating from the monetary base; if it originates from the unexpected behavior of individuals or commercial banks, it can be defined as originating from the money multiplier (Ergeç, 2007).
The reasons why monetary policy shocks originate from central banks can be listed as changes in central bank preferences, measurement errors, and changes in the interpretation of social costs. Changes in central bank preferences, that is, unexpected behavior, are among the most important causes of monetary policy shocks. Changes in the independent variables in the central bank’s response function, or even changes in their weighting in the model, are among the most effective factors in changing the central bank’s preference. Another factor that can cause a central bank-induced monetary policy shock is the assessment of certain social costs as unbearable in the central bank’s decision-making processes (Ergeç, 2007). These reasons are elements within the control of the central bank. There are also factors outside the control of the central bank that can cause shocks. A central bank that is not independent may be subject to intervention by political authorities. Populist policies implemented can cause monetary policy shocks. Another reason among the causes of monetary policy shocks originating from the central bank is measurement errors. The central bank may have made measurement errors while collecting data. However, in addition to measurement errors, the incorrect establishment of the functional structure of the model to be predicted can also cause monetary policy shocks.
Another reason that can cause an unexpected monetary policy shock in the economy is a shock in the real sector. Shocks can be divided into two categories: real and nominal. Real shocks originate from supply and demand, whereas nominal shocks are caused by changes in the money supply. Accordingly, in the long run, the production level is affected only by aggregate supply shocks, the real exchange rate by aggregate supply and aggregate demand shocks, and the price level by all aggregate supply, aggregate demand, and nominal shocks (Alper, 2011).
Using the model developed by Lucas (1975), business cycle fluctuations were initially explained by monetary shocks. This was followed by Sargent and Wallace (1975) and Blinder-Fischer (1981). However, although the model that Kydland and Prescott (1990) initially established was Lucas’s, they explained the fluctuations with real shocks. Lastrapes (1992) stated that a large part of the fluctuations seen in real exchange rates are caused by real shocks. Chen and Wu (1997), Enders and Lee (1997), Erlat and Erlat (1998), Brahmasrene and Jiranyakul (2004), Chowdhury (2004), Ha et al. (2007), Ok et al. (2010), Moura and Da Silva (2011), and Nasir and Malik (2011) also highlighted the importance of real shocks. Soto (2003) emphasizes that nominal shocks are important in the short term, whereas real shocks are important in the long term. Rogers (1998) stated that real shocks can be divided into three types: fiscal, aggregate supply, and aggregate demand shocks, while nominal shocks can be divided into two types: monetary base and money multiplier shocks (Alper, 2011).
Real business-cycle theory states that business-cycle fluctuations are caused by external shocks, and that the economy would be stagnant in the absence of these shocks. The concept of shock is explained by external technological shocks, which are defined by changes in productivity. Real business-cycle theory argues that business-cycle fluctuations are caused by real shocks rather than monetary shocks. Prescott (1986) considers the technological shock process to be external. Total factor productivity is considered an indicator of technological shocks. However, Hall (1988) states that using changes in total factor productivity alone as an indicator of an external technological shock may be incorrect.
Real business cycle theory attributes shocks entirely to real factors. The theory points out that in an economy with perfectly competitive market conditions and no price rigidity, real shocks can cause business cycle movements (Kydland and Prescott, 1990). Another factor that can cause unexpected monetary policy shocks in the economy is shocks originating from international markets, as well as shocks in the real sector.
An external shock in oil prices or in international financial markets can also affect the attitudes of individuals and commercial banks, leading to changes in monetary policy indicators. The sudden increases in crude oil prices in 1974 and 1979 manifested as real sector-related international shocks for many oil-importing countries.
Monetary policy shocks, as well as their asymmetric effects, play a very important role in the economy. The interactions between macroeconomic variables are not always in the same direction, nor are their intensities uniform. The response of variables may differ during periods of expansion and contraction. Although contractions in variables are generally shorter than expansions, they often elicit a more severe response. It can be said that variables enter expansion periods more smoothly, and the effect lasts longer. When an existing asymmetric relationship is estimated as if it were a symmetric relationship, it can lead to incorrect conclusions. Therefore, correctly defining the asymmetric relationship and accurately estimating its intensity and direction is crucial for the successful implementation of monetary policy. A positive monetary policy shock can be defined as an increase in monetary policy indicators, while a negative monetary policy shock can be defined as a decrease in monetary policy. The effects of positive and negative monetary policy shocks on macroeconomic variables differ. For example, the effect of a negative monetary policy shock on output may be stronger than that of a positive monetary policy shock. Supply-side asymmetry is based on the short-term aggregate supply curve having a positive slope. The downward inelasticity of prices and wages causes monetary policy shocks to have asymmetric effects. Demand-side asymmetry, on the other hand, suggests that asymmetric behavior on the demand side of the economy causes monetary policy to have an asymmetric effect. Both of these views indicate that negative shocks have a stronger impact on output. In terms of prices, supply-side asymmetry is weaker, while demand-side asymmetry is strong (Ergeç, 2007).
In the face of a positive demand shock, firms generally increase production, but sometimes they also increase prices. On the other hand, when there is a negative demand shock, the most common policy followed by firms is to reduce production, while lowering prices is a policy that firms sometimes resort to.
Regarding the judgments about the asymmetric effect of monetary policy shocks on prices, according to the convex supply curve, a negative monetary policy shock has weaker effects on prices than positive shocks, while in the case of demand-side asymmetry, the effect of a negative monetary policy shock on prices is stronger than that of positive shocks. However, considering the impact of monetary policy shocks on prices, it is seen that the supply-side asymmetry situation is more dominant than the demand-side asymmetry on positive and negative shock asymmetry (Ergeç, 2007).
3. Econometric methods
Neftçi (1984), who expressed the importance of nonlinear time series analysis in economics, expressed the cyclical asymmetry in economic variables by testing whether the transition probabilities in the Markov chain are equal in expansion and contraction periods for the US unemployment data. Hamilton’s (1989) Markov transition AR (MS-AR) model is an important nonlinear model with regime switching characteristics. Hamilton modeled the asymmetry exhibited by the US growth rate in cyclical movements using the transition probabilities in the Markov chain. In Hamilton’s model, the transition between regimes is determined by an unobservable process. However, there are also models where the transition between regimes is determined through an observed variable. The TAR model proposed by Tsay (1989) and Tong (1990), and the STAR model presented by Teräsvirta and Anderson (1992), Granger and Teräsvirta (1993), and Teräsvirta (1994) are examples of such models (Karaduman, 2007).
This study aims to analyze the asymmetric effects of monetary policy shocks on output and the general price level. The methods used to achieve this goal are presented in this section. Before this analysis, stationarity tests were conducted to determine whether the series contained unit roots.
3.1. Unit root tests
Stationarity can be defined as the process where the mean and variance of a time series do not change over time, and the covariance remains the same at each lag. If the Xt series is stationary, it means that the mean, variance, and covariance of Xt+m are the same as those of Xt. In short, stationarity means that the mean, variance, and covariance of a series have the same value whenever they are measured.
Mean: E(Xt)=µ
Variance: Var(Xt)=E(Xt-µ)2=σ2
Covariance: λk=E[(Xt-μ)(Xt+m-μ)]
A series containing a unit root (non-stationary) is called a random-walk time series. A time series with a random walk does not return to its long-term average level after a transient shock and follows a random course. Therefore, regression estimation with series exhibiting a random walk yields unrealistic results, and the assumptions of the least-squares method become invalid. In such a case, the estimated coefficients are not consistent. Therefore, to examine the asymmetric effect, the stationarity analysis of the series was first conducted using the augmented Dickey-Fuller (ADF), Phillips-Perron (PP), and KPSS tests.
In the ADF test, three separate models are constructed to test whether a series is stationary: a model without a constant and without a trend, a model without a trend, and a model with a trend.

  

 

 
Phillips-Perron (1988) proposed a nonparametric method for checking for high-order autocorrelation in a time series. Rather than being an alternative to the ADF test, the Phillips-Perron test (PP test), a complementary unit root test, performs stationarity analysis using nonparametric methods. Like the ADF test, the PP test uses three models for stationarity analysis. Since the Newey-West test is an adaptation estimator rather than determining the optimal lag length, the PP test does not add enough lagged values ​​of the dependent variable to eliminate autocorrelation; instead, it adapts the coefficient.
The t-statistic calculated from the PP test is compared with the MacKinnon table value, as in the ADF test. If the t-statistic is greater than the table critical value, the H0 hypothesis (H0: the series is not stationary) is rejected; otherwise, the H0 hypothesis cannot be rejected, and it is concluded that the series is not stationary.
The KPSS test is one of the tests used to determine whether a series has a unit root. Schwert (1989) states that ADF tests have weak power and are very sensitive to the choice of lag length, while KPSS tests have greater power. Kwaiatkowski et al. (1992), while developing stationarity analysis, state that unlike other stationarity tests, the KPSS test consists of two parts expressing stationarity and trend stationarity. Unlike the ADF test, the hypothesis established in the KPSS test is H0, which states that the series is stationary (does not contain a unit root), and H1which states that the series is not stationary (does contain a unit root). H0 hypotheses are either mean stationary (ημ) or trend stationary (ητ).
3.2. Nonlinear time series modeling: threshold autoregressive (TAR) model
The Threshold Autoregressive Model (TAR), one of the nonlinear estimation methods, was introduced by Tong (1978) and further developed by Tsay (1989) and Hansen (1996). The model works by estimating different linear regressions for different regimes based on the determination of a threshold value or values. It is used to explain situations where the transition between regimes is sharp, depending on whether the threshold value is unknown (Tong 1978; Tsay 1989, 2002 and Hansen 1996).
The value indicating a regime change is defined as the threshold. This variable can be endogenous or exogenous. It is possible to define the TAR model as exogenous (any lagged value of the dependent variable) and the SETAR model as Self-Exciting TAR (Tong, 1978; Hansen, 1996) if the dependent variable is endogenous (lagged value of the dependent variable). In these models, the regimes change depending on an observable variable. Threshold autoregressive and Smooth Transition Autoregressive (STAR) models are evaluated in this field (Tsay, 1998, 2002). A two-regime TAR model;

In the model, yt is the dependent variable,  is the threshold variable causing the regime change,  the threshold value, d is the lag parameter, I is the indicator function, and  the independent and identically distributed random error term.

In the TAR model, the lag length p for the linear AR model is first determined using an information criterion. Subsequently, the lag parameter d was selected as a result of performing the nonlinearity test separately for each lag and failing to reject the nonlinearity hypothesis. In the final stage, the number and values of the thresholds are determined and the model is estimated by creating different linear models for different regimes (Koç, 2011).
4. Results of econometric analysis estimations
Although the dataset in the doctoral thesis covered the period 2005–2013, this study, updated with the same variables, consists of monthly data covering the period 2005–2025. Money supply (M2), producer price index (P), real exchange rate (DK), and industrial production index (Y), representing output, were selected. Data were obtained from the Central Bank of the Republic of Türkiye’s Electronic Data Distribution System.
The series were tested for unit roots using the Augmented Dickey-Fuller (ADF), Phillips-Perron (PP), and Kwiatkowski, Phillips, Schmidt, and Shin (KPSS) tests. According to these tests, all variables are stationary at the level.
To test the null hypothesis that the series are linear, the Brock, Dechert, and Scheinkman (BDS) test was applied. Developed by Brock, Dechert, and Scheinkman (1987), this test aims to test for nonlinear dependence. It is a test statistic obtained by calculating the correlation integral of different dimensions. In the BDS test, the H0 hypothesis indicates that the error terms have independent and similar distributions, while H1 indicates that the error terms do not have independent and similar distributions. In both models, H0 was rejected, thus showing that the series are nonlinear. The Wald test was applied to test whether monetary policy shocks have an asymmetric effect on output and price levels, and the models were found to be nonlinear. The nonlinear effects of monetary shocks on output and price levels were examined using two models and the threshold autoregressive regression (TAR) method.
Model 1: Equations in which output is the dependent variable




The estimation results obtained using the TAR method show that the effects of monetary policy shocks on different macroeconomic variables differ in terms of direction and magnitude. In the model where the dependent variable is output, four different threshold periods are observed. In the first threshold period, the increase in the price level has a limited reducing effect on output, which gradually increases, and this negative effect increases in the fourth threshold period (-0.09, -0.02, -0.04, and -0.77). The increase in the money supply (M2) has a positive and gradually increasing effect on output (0.01, 0.04, 0.07, and 0.25). However, the increase in the exchange rate increases the quantity of output through monetary policy shocks (3.19, 2.41, 2.58, and 2.81). As seen in Model 1, the strongest effect on output occurs through the exchange rate channel. The exchange rate reflects a rapid and strong effect on output through exports. These findings demonstrate that it is critical for central banks to consider asymmetric effects and different transmission channels when evaluating policy decisions. 
Model 2: Equations with the price level as the dependent variable



In the model where the dependent variable is the price level, three different threshold periods were observed. In the first threshold period, the reducing effect of output on the price level was 1.18. When production increases, supply expands, which can reduce price pressure. The increasing effect of the money supply on the price level is 0.23. If the money supply increases, liquidity in the market increases, which increases demand and causes the price level to rise. This process is consistent with classical monetary theory. The increasing effect of the exchange rate is estimated to be 12.88. In Türkiye, the high exchange rate pass-through, dependence on imported inputs such as energy, intermediate goods, and technology, and the cost-inflation effect of the exchange rate increase are reasons why the exchange rate increases the price level. Model 2 shows that the exchange rate is the variable that most strongly affects the price level.
In the second threshold period, the reduction in output has an effect on the price level of 2.21. Increased production can lower costs, resulting in a supply-side growth effect rather than a demand-side growth effect. The increasing effect of the money supply on the price level is 0.58. The increasing effect of the exchange rate is estimated to be 6.76. The effect of the exchange rate on the price level decreased in the second regime. This decrease can be attributed to the exchange rate effect being reflected in prices over time and firms taking precautions against exchange rate risk.
In the third threshold period, the increasing effect of output on the price level was 0.49. While output increases lowered the price level in the first two periods, they increased in the third period. This can be explained by the demand-side growth effect in the economy and the fact that prices rise as demand increases. The increasing effect of the money supply on the price level was 0.31. This coefficient is consistent with classical monetary theory. The increasing effect of the exchange rate was 6.22. While the positive effect was very strong in the first regime, it decreased in the following two regimes. In this regime, inflation appears to be affected by both demand and cost factors.
5. Conclusions and evaluations
Monetary policy shocks have significant impacts on macroeconomic variables in countries. They can directly or indirectly affect economic activity, particularly through the money supply and exchange rate channels. Unexpected changes in monetary policy implementations can alter the course of key macroeconomic indicators, such as inflation, production, and exchange rates, and play a decisive role in economic balances. Therefore, analyzing the effects of monetary policy shocks is important for ensuring economic stability and determining appropriate policy tools.
The effects of monetary policy shocks can be pronounced, especially in developing economies. In economies sensitive to financial markets, such as Türkiye, monetary policy decisions and the shocks resulting from these decisions can cause significant fluctuations in price levels, production volumes, and exchange rates. Examining the effects of monetary policy shocks on these variables provides important information for evaluating the effectiveness of monetary policies and ensuring sustainable economic growth and price stability.
Since the impact of monetary policy shocks on macroeconomic variables varies depending on the direction, magnitude, and state of the economy, it is necessary to accurately determine whether the monetary policy shock has a symmetrical effect. If an existing asymmetrical effect is treated as symmetrical and the analysis is conducted accordingly, effective and consistent results will not be obtained. The main objective of this study is to examine the effects of monetary policy shocks on output and the price level in the Turkish economy and to reveal how the relationships between these variables change in different periods. In this context, the relationships between the price level (P), output (Y), money supply (M2), and exchange rate (DK) variables are analyzed. Furthermore, to determine whether monetary policy shocks differentiate the dynamics among economic variables, a threshold autoregressive (TAR) model, one of the nonlinear time series methods, was estimated. Thus, the study examines how the effects of monetary policy shocks on these variables change in different threshold periods.
Model 1, where the dependent variable is output, varies according to four different threshold periods. The estimation results of the TAR method show that an increase in the price level negatively affects output. The fact that the coefficient is -0.77, especially in the fourth threshold period, indicates that price instability in a high-inflation environment exerts stronger pressure on production and economic activity. This can be explained by the postponement of investment decisions, cost uncertainty, and economic instability.
The money supply (M2) has a positive coefficient in all threshold periods. This result shows that an increase in the money supply supports economic activity and production. In addition, the increase in the M2 coefficient from 0.01 to 0.25 as the threshold periods progress highlights that the effect of monetary policy expansion on output is stronger in some periods. The exchange rate coefficient was also estimated to be positive in all regimes. This result shows that an increase in the exchange rate may have a production-boosting effect. This may be because exchange rate increases stimulate exports and increase production through external demand. However, the magnitude of the coefficients varies according to the regimes, and the effect of the exchange rate on output is stronger in some periods. Therefore, when considering the exchange rate, it is necessary to consider different periods rather than a single period. In conclusion, the estimation results of Model 1 show that the relationship between these variables varies depending on the monetary policy regime in the Turkish economy. According to the findings, the price level generally has a negative effect on output, while the money supply and exchange rate have a supportive effect on output. It is noteworthy that the negative effect of the price level on output becomes more pronounced, especially during periods of high inflation. Conversely, increases in the money supply and rises in the exchange rate sometimes stimulate economic activity and play a role in increasing production. These results demonstrate that price stability is important for sustainable growth in the Turkish economy and that monetary policy implementations can have different regime-dependent effects on output.
Model 2’s TAR estimation results show that the relationship between the price level and other variables changes in different regimes depending on monetary policy shocks. In the first threshold period, the exchange rate has a strong impact on the price level. This indicates that exchange rate pass-through is high in the Turkish economy, and that increases in the exchange rate significantly affect the price level. In the second threshold period, the impact of the money supply on the price level increases, whereas the impact of the exchange rate decreases. This shows that the determining influence of monetary policy expansions on the price level becomes stronger in this regime. In the third threshold period, the effects of output, money supply, and exchange rates on the price level are all estimated to be positive. This result shows that inflation is affected by both demand-side and cost-side factors in this period.
Overall, the findings reveal that monetary policy shocks in the Turkish economy differentiate the relationships between these variables according to the regimes, and that the exchange rate and money supply are particularly important determinants of the price level. Consequently, according to the TAR model results of Model 2, the exchange rate effect is very strong in the first regime, the money supply effect increases in the second regime, and output begins to increase the price level in the third regime. During the second threshold period, the effect of the money supply on the price level increases, whereas the effect of the exchange rate decreases. Furthermore, the price-level-reducing effect of the increase in output strengthens. This situation shows that monetary policy shocks differentiate the relationships between economic variables according to the regimes.
The findings of this study show that monetary policy shocks have significant effects on output and the price level in the Turkish economy. In particular, the exchange rate and money supply play a decisive role in both inflation and output. In this context, a careful and predictable implementation of monetary policy is important for achieving economic stability.
First, the results obtained in the study reveal that the effect of the exchange rate on inflation is strong. This situation indicates that exchange rate pass-through is high in the Turkish economy. Therefore, developing policies aimed at ensuring exchange rate stability in monetary policy implementations is important. Reducing excessive volatility in foreign exchange markets and strengthening financial stability can be considered an important policy tool for combating inflation.
In addition, it is observed that increases in the money supply affect both the price level and output. Therefore, in the implementation of monetary policy, it is necessary to keep the money supply under control and adopt policies that support price stability. While excessive monetary expansion may support economic activity in the short term, it can increase inflationary pressures in the long term. Therefore, monetary policies should be implemented in a balanced manner in line with the goals of sustainable growth and price stability.
This study also draws attention to the fact that high price levels have negative effects on output. This result shows that price stability is critical for economic growth sustainability. Therefore, controlling inflation and ensuring price stability should be fundamental policy objectives for the healthy continuation of economic growth.
The findings show that exchange rates and money supply strongly influence output, whereas high price levels reduce output. In this context, the predictable and balanced implementation of monetary policies is crucial for securing both short-term stability and long-term sustainable growth. Ultimately, the key message for economic decision-makers is clear: achieving sustainable growth targets is impossible without maintaining price stability and macroeconomic balance.
In conclusion, the findings demonstrate that monetary policy shocks can alter the relationships between macroeconomic variables in different periods. Therefore, the effects of such shocks should be considered when determining economic policies, and monetary policy tools should be applied flexibly to suit economic conditions. This approach will contribute to achieving both price stability and supporting sustainable economic growth.
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