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Abstract 

In today’s world where the independence of central banks is questioned and the recessionary 

process is discussed, serious debates are experienced between economists and policy makers 

regarding the paradoxical relationship between two important macro-economic variables; Is 

inflation the cause of interest rate or is interest rate the cause of inflation? Determination of 

the causality and its direction is very crucial for the economies which are trying to extricate 

themselves from the high inflation – high interest rate spiral. The researchers searching for an 

answer to these discussions have conducted various analyses to test the validity of the Fisher 

Effect. In these analyses, inflation rate and nominal interest rate -as per the hypothesis- were 

considered as the variables. However, economic agents make their decisions depending on real 

values rather than nominal values. The purpose of this study is to provide a real and up-to-date 

approach to these debates which actually began in 1700s and have been ongoing in the triangle 

of financial markets-central banks-policy makers. For this purpose, the monthly averages 

regarding the 2011:01-2019:06 period of Turkey were calculated based on the Weighted 

Average Cost of Funding (WACF) daily data of The Central Bank of the Republic of Turkey 

(CBRT) and subjected to the cointegration analyses with the annual CPI figures. While Engle-

Granger Test was used to test the long-term relationship, Granger Causality Test was 

performed to determine the relationship and its direction in the short term through VECM. As 

a result of the analysis, bilateral causality among variables was determined in the short term. 

In other words, inflation is a cause of interest rate and interest rate is a cause of inflation. This 

study makes a contribution to the literature since no study, which detected a bilateral correlation, 

has been found.  
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1. Introduction 

Inflation refers to a permanent and long-term increase in the price level. Achieving price 

stability is important, and it constitutes the main objective of central banks today. On the other 

hand, interest rate is a strong monetary policy instrument used by central banks against inflation; 

interest rate is the "time risk" of the money. Central banks shape their interest rates, asset prices, 

expectations and exchange rates by using the policy interest rates. Through policy interest rate 

decisions, central banks indirectly influence and even shape consumption and investment 

decisions as well as the price level. As shown in Figure 1, there are actually two types of interest 

rates used by the Central Bank to influence the interest rates shaping in the market; 

i. Policy interest rate is the interest rate applied to the borrowing banks in the 

weekly repo auctions initiated if it considers necessary to adjust the liquidity 

in the market. 

ii. Borrowing and lending interest rate is the interest rate applied by the central 

bank to the overnight borrowers and lenders. The difference between these two 

interest rates is called “corridor” and these two interest rates are called 

“interest rate corridor.” The interest rate, which is calculated by weighting 

the interest rates applied by the Central Bank to the weekly and overnight 

borrowings with the lent amounts, is called Weighted Average Cost of Funding 

(WACF). Therefore, WACF is an accurate indicator that must be used in the 

evaluation of the interest rate applied by the Central Bank (Eğilmez, 2016). 

Both inflation and interest rate are important macro-economic variables revealing the status of 

economies and are the indicators of underlying problems. In the case of both indicators 

deteriorating, debates are experienced among policy makers, central banks and economists 

regarding the existence and direction of the relationship between these two variables. Although 

it is thought that the discussion started with Irving Fisher's (1930) hypothesis called Fisher 

Effect, it is seen that this process actually began in 1700s.  

As per the macro-economic literature, first of all, real balances are affected as a result of the 

increase in the price level. The higher price level is another cause for lower real supply of 

Money. From the Keynesian perspective, the decreased real money supply disrupts all 

economic balances. In the case of this disequilibrium, bond supply increases, meaning that 

bond prices decrease and interest rates increase. As a result, there is a positive causality from 

the inflation rate to the interest rate, which means that an increase to be experienced in inflation 

will also bring about an increase in interest rates (Asgharpur et al., 2007). 

There are different mechanisms regarding the impact of interest rate on inflation as well. The 

increase in interest rates will also cause an increase in the user cost of capital (Branson, 1979), 

and this will lead to an increase in the production cost. This cycle will cause an increase in 

inflation. According to another mechanism, money supply is a function of interest rate; an 

increase in the interest rate will also increase the money supply, and the increase in the money 

supply, according to the Quantity Theory, will result in an increase in the inflation in the short 

and long term (Asgharpur et al., 2007).  
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Figure 1. Monetary Transmission Mechanism in Turkey 

Source: Central Bank of Turkey. 

 

Since the 1980s, central banks have started to use the “monetary transmission mechanism", 

which shows to what extent and through which channels the monetary variables affect the total 

demand, output gap and inflation, in their analyses. The purpose of starting to use this 

mechanism is to understand through what kind of a process and intensity the monetary policies 

affect the economy and to share the result with the public. The basic function of the monetary 

transmission mechanism charted in Figure 1 is to ensure the determination of the inflation rate 

of the country by directly affecting the production, consumption and employment in the 

country with the help of monetary policy instruments. The structure and function of the 

monetary transmission mechanism vary from country to country. Many factors such as the 

structure and depth of the financial systems, the role and weight of the public sector within the 

economy and the openness of economies are among the reasons for this difference. The changes 

occurring in the economic structure at national and global level also give rise to differences in 

the monetary transmission mechanism. Following the 2008 global financial crisis in Turkey, a 

new monetary policy component, which aims at decreasing the macro-financial risks resulting 

from especially external balance and capital flows, was put into effect. In addition to the short-
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term interest rates it uses as policy instruments, the CBRT has started to benefit from various 

complementary policy instruments such as required reserves, interest rate corridor, liquidity 

management and reserve option mechanism. The CBRT has also increased the importance 

attached to the financial stability in addition to the "price stability", which is its main objective. 

It has been observed that the interest rates, which will provide the price stability and financial 

stability, may be different from each other, and accordingly, short-term interest rates are not a 

sufficient policy instrument alone. It has become essential for central banks to use more than 

one policy instrument. Moreover, in addition to the CBRT's policy interest rate, required 

reserves and interest rate corridor have started to be used as active monetary policy instruments. 

The CBRT basically tries to establish the price stability and financial stability by separately 

affecting loans and exchange rate channels with these new instruments (CBRT, 2013). The 

emerging positive or negative changes affect spending decisions of consumers and investment 

decisions of producers. The changes to be made in policy interest rates and interest rate corridor 

affect exchange rates, interest rates and asset prices. Similarly, interest rates influence national 

savings and capital inflows. Exchange rates, interest rates and asset prices affect expectations, 

and expectations affect national demand and import demand and accordingly, aggregated 

demand. The changes occurring in national and import prices also have an impact on inflation. 

However, this mechanism causes intensive debates between policy makers and economists.  

This study, which approaches these debates that actually started in 1738 with an updated 

perspective, consists of five sections; following the introduction in the first section, empirical 

studies were examined in the second section. In the third section, the methodology and data set 

are discussed. The results of the empirical studies examining the existence and direction of the 

relationship between inflation and interest rate are provided in the fourth section. In the 

conclusion, which is the fifth and final section, the study was completed with interpretations 

with reference to the findings. 

 

2. Literature Review 

“Irving Fisher, now generally regarded as the father of real/nominal interest rate analysis, 

originated none of the concepts now bearing his name. Neither the so-called Fisher relationship 

(according to which the nominal rate equals the real rate plus expected inflation), nor the Fisher 

effect (according to which the nominal rate fully adjusts for inflation leaving the real rate intact), 

nor the Fisher neutrality proposition (according to which equilibrium nominal rate adjustments 

entail no real effects) originated with him. Rather they long predate him, having been 

enunciated by earlier generations of writers” (Diamond & Betancourt, 2012).  

These causality relationship debates, which are intensively experienced today, actually date 

back to William Douglas (1738) in the 1700s. Douglas was presumably the first to discriminate 

between real interest rate from nominal interest rate. Following Douglas, Henry Thornton 

(1802) used this idea to explain nominal and real interest rate relationship. Thornton (1802) 

made the first rigorous and systematic explanation of a mechanism by which inflation premium 

was included in interest rates. Researchers [John Stuart Mill (1865), Alfred Marshall (1890), 

Jacob de Haas (1889), John Bates Clark (1895) and Fisher (1896)] discussed this causality 
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relationship. However, these authors did not refer to Thornton's contribution because they did 

not know his contribution. Marshall (1890) was the first person to use real and nominal interest 

rate words. He was also the first to calculate the real value of inflation. In addition, Alfred 

Marshall (1890) described the relationship between nominal interest rate and inflation as 

follows (Equation 1) (Humprey, 1983);  

r=n-p-np                                    (1) 

In this equation, r, n and p stand for real interest rates while np shows the cross effect of the 

nominal interest rate and inflation rate. Therefore, -according to Marshal’s view- there is a 

positive relationship between nominal interest rate and inflation. 

John Bates Clark (1895) uses the fixed real interest rate as base. According to Clark, nominal 

interest rate should be changed proportionally with inflation rate (Equation 2) (Humprey, 1983);  

r=n-p                                      (2) 

wherewith r, n and p are real interest rate, nominal interest rate and expected inflation rate, 

respectively.  

“In Appreciation and Interest (1896), Fisher drew attention to statements by William Douglass, 

John Stuart Mill, Alfred Marshall, Jacob De Haas, and John Bates Clark of how expected 

inflation or deflation affects nominal interest, and he made no claim to originally on the point”. 

“Fisher was the first to write down the relation as an equation, but not the first to articulate the 

relation”  (Dimand, 1999). Fisher (1896), referring to the works of his predecessors, drived 

the following formulas (Equation 3 - 4); 

r=n-p-np                                  (3) 

n=r+p+rp                                 (4) 

wherewith r, n and p indicates real interest rate, nominal interest rate and the rate of price 

inflation, in order of. The relationship between inflation and interest rate was also confirmed 

by Mundel (1963), Tobin (1965), Darby (1975), Nelson&Schewert (1977), Mishkin (1981, 

1988), Gibson (1972), Booth and Ciner (2001) (except one case), Brazoza and Brzezine (2001), 

Fave and Auray (2002). However, in their studies, Huizinga & Mishkin (1984), Barsky (1987), 

Mishkin (1992) and Ghazali (2003) concluded that there was not a strong relationship between 

these variables. 

Fisher (1930) brought the Fisher Effect in the literature by formulating the relationship between 

these two important variables. According to the Fisher Effect, nominal interest rates are in a 

positive interaction with inflation in the long term. This trend has been proven with many 

studies conducted and using especially a wide data range. In the short term, the Fisher Effect 

was not supported due to the disequilibrium of the variables. As shown in Table 1, the studies 

were mostly conducted to test the validity of the Fisher Effect. 
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Table 1. Literature 

Studies Supporting Fisher Effects 

Researcher Period/Country Method Result 

Kesriyeli (1994) 1980:Q1-1993:Q4 

Turkey 

Johansen Cointegration Long period of time relation between 

nominal interest rate and inflation rate. 

Pelaez (1995) 1959-1993 Cointegration tests Cointegration between variables 

Berument et al (1999) 1958:4-1994:4 

UK  

Autoregressive Conditional 

Heteroscedastic models 

“increased inflation uncertainty results 

in raising the nominal interest rate.” 

Malliaropulos (2000) 1960-1995, US Vector Autoregressive 

(VAR) models 

Fisher Effect is valid for medium and 

long term 

Lanne (2001) 1953:01–1990:12, 

USA 

recently presented method 

(Cavanagh, Elliott and Stock 

(1995)) 

Fisher Effect is valid for the period of 

1953 - 1979. 

Berument and Jelassi 

(2002) 

1966-1998  

26 countries 

ARCH method Fisher's hypothesis is not valid in 9 of 12 

developed countries, not valid in 7 of 14 

developing countries  

Atkins and Coe 

(2002) 

1953:01-2003:12 

Canada and USA 

ARDL Bounds test Fisher Effect is valid for USA and 

Canada  

Carneiro et al. (2002) 1980:01– 1997:12 

Argentina, Brasil 

and Mexico 

Johansen Cointegration Test Fisher Effect is valid for Argentina and 

Brasil 

Lardic and Mignon 

(2003) 

G7 Countries Engle–Granger 

Cointegration 

there is a longrun relation between 

interest rate and inflation rate. 

Million (2004) USA Threshold Autoregressive 

(TAR) test, cointegration 

tests 

Fisher effect is strong for USA 

Turgutlu (2004) 1978:Q1 - 2003:Q4 

Turkey 

Engle-Granger cointegration, 

partial stationary and 

fragmented cointegration 

tests 

According to Engle-Granger Test Fisher 

Hypothesis is not valid 

 

Granville and Mallick 

(2004) 

1900-2000 

England 

Johansen cointegration test There is a longrun association between 

inflation and nominal interest rate. 

Fisher's hypothesis is valid. 

Bajo-Rubio et al. 

(2005) 

1963:Q1 – 2002:Q4 

Spain 

Threshold cointegration 

analysis 

There is a nonlinear cointegration 

connection between inflation and 

nominal interest rate. Fisher effect is 

valid. 

Şimşek and Kadılar 

(2006) 

1987:Q1 – 2004:Q4 

Turkey 

ARDL test there is a association between interest 

rate and inflation in the long period of 

time 

Westerlund (2006) 1980:01-1999:12 

14 OECD countries 

panel cointegration analyse Fisher's hypothesis is valid. 

Gül and Açıkalın 

(2008) 

1990:01-2003:12 

Turkey 

Johansen Cointegration Test Fisher's hypothesis is valid vigorously 

 

Westerlund (2008) 1980– 2004 two new panel cointegration Fisher's hypothesis is valid. 
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20 OECD countries tests 

Tsong and Lee (2009) 1957 – 2012 

6 OECD countries 

“the quantile cointegration 

methodology recently 

proposed by Xiao (2009)” 

Variables move together in the long 

period of time 

Bassil (2010) 1960–2008 USA Lee and Strazicich LM unit 

root test, Bai-Perron test for 

the number of breaks 

Fisher effect is valid 

Toyoshima and 

Hamori (2011) 

1990 – 2010 

US, UK, Japan 

panel  

cointegration tests 

monthly data 

Fisher effect is valid 

Jareno and Tolentino 

(2013) 

1997–2007, 2008–

2012 

European countries 

OLS regression with robust 

standard errors, causality and 

co-integration techniques 

Positive correlation between variables 

Kıran (2013) 1990:01–2010:03 

Turkey 

Engle and Granger 

cointegration test, the 

conventional cointegration 

tests, fractional cointegration 

description suggested by 

Cheung and Lai 

Fisher Effect is valid 

Studies not supported by Fisher Effect 

Researchers Period/Countries Method Result 

Olekalns (1996) 1964 – 1993 

Australia 

Vector autoregressive 

innovations 

Fisher's effect strongly rejected 

Hawtrey (1997) 1969 – 1994 

Australia 

Johansen methodology Fisher's effect rejected 

Hasan (1999) 1957 – 1991 

Pakistan 

the Adaptive Expectation 

Approach, diagnostic tests 

and Wald tests 

Ineffectiveness of Fisher Effect detected 

Koustas and Serletis 

(1999) 

After the war1 

developed countries 

King and Watson (1997) 

methodology 

The Fisherian connection between 

variables was rejected 

Coppock and Poitras 

(2000) 

1976 – 1988 

40 countries 

Bounded-influence methods Interest rates - due to the change in 

implicit liquidity premiums on financial 

assets - did not fully adjust to inflation. 

Ghazali (2003) 1974 – 1996 

G7 countries 

Autoregressive Fractionally 

Integrated Moving average 

model 

It has been found that interest rates are 

not linked to long-term inflation rates. 

Yılancı (2009) 1989:01– 2008:01 

Turkey 

nonlinear cointegration and 

Engle-Granger 

cointegration test  

There is no long-term relation between 

nominal interest rate and inflation rate. 

Fisher effect is not valid. 

Koustas and 

Lamarche (2010) 

1960 – 2004 

G7 Countries 

unit roots “Nominal interest rates and inflation can 

drift apart from one another indefinitely 

which invalidate the Fisher effect” 

Asemota and Bala 

(2011) 

1961 – 2009 

Nigeria 

root test and cointegration 

methodology 

No evidence of Fisher Effect 

Arısoy (2013) 1987–2010 Turkey cointegration tests, time 

varying parameters approach  

Fisher Effect rejected 
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Table 2 shows the empirical studies conducted regarding the direction of the causality between 

inflation and interest rate and the direction of the causality detected in the analysis results. One-

way causality relationship from inflation to interest rate or from interest rate to inflation was 

determined in these studies. 

 

Table 2. Literature 

INFLATION → RATE 

Researchers Period/Country Method 

Barthold and Dougan (1986) 1902 – 1983, USA Time Series Analysis 

Hutchison and Keeley (1989) 1953 – 1986, USA Time Series Analysis 

McDonald and Murphy (1989) 1955 – 1986, developed 4 countries Vector Error Correction Model 

Gupta (1991) 1968:Q4–1985:Q4, USA Time Series Analysis 

Woodward (1992)  1982:04–1990:08, England Time Series Analysis  

Phylaktis and Blake (1993) 1971:Q1–1991:Q3 

Argentina, Brasil, Mexico 

Vector Error Correction Model 

Peng (1995) 1957:Q1– 1994:Q2 

5 Industrialized Countries 

Time Series Analysis 

Pelaez (1995) 1959:Q1–1993:Q4, USA Johansen Cointegration Test 

Daniels et al. (1996) 1957:Q1 – 1992:Q4, USA Causality Test, Johansen Cointegration Test 

Olekalns (1996)  1965 – 1990, Australia Time Series Analysis 

Engsted (1996) 1948 – 1989, Denmark VAR Analyse 

Doğan, Eroğlu and Değer (2016) 2003:01 – 2015:02 Granger Causality Test 

İşcan and Kaygısız (2019)  2009:01-2017:12 

Turkey 

Granger Causality Test, VAR (Vector 

Autoregressive Model) model 

RATE → INFLATION 

Researchers Period/Country Method  

Asgharpur et al. (2007) 2002 – 2005 

40 selected Islamic Countries 

panel data methodology, Wald Test 

Yamak and Tanrıöver (2007) 1990 - 2006, Turkey Granger Causality Test 

Akıncı and Yılmaz (2016) 1980 – 2012, Turkey Dynamic Ordinary Least Squares (DOLS) 

analysis, Johansen-Juselius cointegration, 

Granger Causality Test 

Following the literature review, the analysis phase was initiated with an aim to reveal the 

existence of the relationship between inflation and interest rate and the direction of causality.  

 

3. Methodology and Data Set  

For testing the existence and direction of the relationship between inflation and interest rate in 

Turkey, 102 observations were created on a monthly basis by obtaining the inflation data of 

2011:01 – 2019:06 period (annually, %) from the Central Bank of the Republic of Turkey 

(CBRT) and CBRT Weighted Average Cost of Funding (WACF) data (daily, %). As seen in 
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Figure 1 created with reference to the data, inflation and CBRT WACF show parallelism in 

Turkey. In the period of 2011:01-2019:06, CBRT WACF experienced maximum levels in April 

2019 with 24.438% and minimum levels in September 2011 with 5.75%. Inflation experienced 

maximum levels in September 2018 with 24.52% and minimum levels in March 2011 with 

3.99%. 

Engle – Granger Cointegration analysis was performed to test whether the series cointegrated 

in the long term. Following the cointegration detection, Granger Causality Analysis was 

performed through VECM (Vector Error Correction Model). E-views 8.0 software was used in 

the analyses. The variables examined are shown in Table 3. Since the series used had different 

characteristics (annually and monthly), they were converted to logarithmic form and coded 

with linf and lrate symbols, respectively. 

 

 

Figure 2. Inflation and WAFC in Turkey, 2011:01-2019:06 

Source: Created by the Author. 

 

Table 3. Variables 

Variables Obtaining Abbreviation Unit Type of Use 

Inflation rate Consumer price index INF % Logarithmic 

Interest rate CBRT WAFC RT % Logarithmic 

Source: CBRT EDDS. 

 

It is possible to formulate interest rate as a function of inflation as follows (Equation 5): 

RT = f (INF)                                  (5) 

RT : Interest rate  

INF : Inflation 

 



 Research in Applied Economics 

ISSN 1948-5433 

2019, Vol. 11, No. 3 

                                                  http://rae.macrothink.org 58 

When the literature is examined, it is seen that there are studies justifying that interest rates are 

a function of inflation (Equation 5); Barthold and Dougan (1986), Hutchison and Keeley (1989), 

McDonald and Murphy (1989), Gupta (1991), Woodward (1992), Phylaktis and Blake (1993), 

Kesriyeli (1994), Pelaez (1995), Peng (1995), Daniels et al. (1996), Olekalns (1996), Engsted 

(1996), Berument et al. (1999), Malliaropulos (2000), Lanne (2001), Berument and Jelassi 

(2002), Atkins  and Coe (2002), Carneiro et al. (2002), Lardic and Mignon (2003), Million 

(2004), Turgutlu (2004), Granville and Mallick (2004), Bajo-Rubio et al. (2005), Şimşek and 

Kadılar (2006), Westerlund (2006), Gül and Açıkalın (2008), Westerlund (2008), Tsong and 

Lee (2009), Bassil (2010), Toyoshima and Hamori (2011), Jareno and Tolentino (2013), Kıran 

(2013), Doğan, Eroğlu and Değer (2016), İşcan and Kaygısız (2019) detected the existence of a 

causality relationship from INF to RT in their empirical studies.    

Before starting the analyses, as also stated by Granger and Newbold (1974), unit root analyses 

were performed on the variables with an aim to eliminate the problem of spurious regression 

expressed as the existence of unsubstantial relationships. In order to determine whether the 

variables are stationary and to what extent they are stationary if they are stationary, unit root 

analyses of PP (Phillips - Perron) developed by Phillips and Perron (1988) and ADF 

(Augmented Dickey - Fuller) developed by Dickey and Fuller (1979, 1981) were used. Equation 

6 and equation 7 functionally represent the PP unit root analysis of the fixed ADF test, 

respectively; 

∆𝑦
𝑡
=ß+𝛿𝑦

𝑡
+∑ ∅𝑖𝑖=1 ∆𝑦

𝑡−1
+𝜀𝑡                                (6) 

𝑦𝑡=𝛽0+𝛿1𝑦𝑡−1+𝜀𝑡                                     (7) 

In these equations, the observation number was formulated with T, the distribution of the error 

terms with 𝜀𝑡, the series where the test is applied with 𝑦𝑡 and the trend variable with α, β and 

t. Hypothesis is as 

𝐻0 : Series is not stationary (there is a unit root in the series) 

𝐻1  : Series is stationary (there is no unit root in the series) 

If the hypothesis 𝐻0  is rejected, i.e. if Test Statistics <Critical Values, the variable y is 

stationary. In the contrary case, it is not stationary, and it is unit-rooted (Yamak and Küçükkale, 

1997). In this case, it is necessary to calculate the difference of the series.  

As a result of the unit root analysis, after it was detected that the variables were stationary at 

the same level (𝐼1), cointegration step was followed and Engel – Granger (1987) Test was 

applied to the series to test the existence of the long-term relationship between the variables. 

In order to test the cointegration between the series, each variable needs to be integrated at least 

at first-degree and the cointegration degrees of the variables also need to be equal (Enders, 

1995). In the first phase of the Engle – Granger method, the prediction of the error term is 

performed with the Ordinary Least Squares (OLS) method and in the next phase, unit root 

research is carried out. The following regression is established between the two first-degree 

stationary variables (Equation 8); 
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𝑦𝑡=∝0+∝1 𝑥𝑡 + 𝑢𝑡                                  (8) 

An autoregressive model (Equation 9) is established with the residues obtained from this 

regression and it is examined whether the residues are stationary or not:   

∆𝑢𝑡 = 𝜌𝑢𝑡−1+𝑒𝑡                                    (9) 

Here, if ρ=0, it is possible to state that the residues contain unit root; accordingly, there is no 

cointegration relationship between the two variables. In the case that the result is stationary, it 

will be possible to mention the existence of cointegration.  

In case of achieving cointegration between the series, the error terms obtained from the 

cointegration analysis within the scope of the Vector Error Correction Model (VECM) are also 

added to the causality model. After determining that the series were related in the long term, 

Granger was applied to the series through VECM (Vector Error Correction Model) with an aim 

to question the causality relationship and direction of the causality in the long term.   

In the time-series econometrics, Wiener (1956) was the first person to mention causality and it 

began to be widely used with the study of Granger in 1969. It is said that "According to Granger, 

if the lagged values of X contribute to the prediction of the values of Y, then X is the Granger 

cause of Y". The standard Granger causality test is based on the prediction of the two-variable 

VAR model given below in which the lagged values of the variables for the two stationary series 

on level are included on the right side of the equation (Equation 10-11):   

𝑋𝑡= ∑ 𝑎𝑗
𝑚
𝑗=1 𝑋𝑡−𝑗+∑ 𝑏𝑗

𝑚
𝑗=1 𝑌𝑡−𝑗+𝜀𝑡                            (10) 

𝑌𝑡= ∑ 𝑐𝑗
𝑚
𝑗=1 𝑋𝑡−𝑗+∑ 𝑑𝑗

𝑚
𝑗=1 𝑌𝑡−𝑗+𝑡

                               (11) 

If the relevant F-value calculated here is bigger than the critical value at a certain significance 

level, "Y is not the Granger cause of X" or the null hypothesis 𝑏𝑗=0 is rejected and it is said "Y 

is the Granger cause of X". 

Engle and Granger (1987) stated that the standard Granger test based on the VAR model would 

not be acceptable when the series were cointegrated and in this case, the causality relationships 

between the series needed to be examined with the vector error correction model (VECM). In 

this case, the VECM is established according to the dependent variables X and Y with the 

purpose of revealing the deviation from the long-term equilibrium, eliminating the 

disequilibrium in the short and long term and explaining the short and long-term causality 

relationships. For variables, the following error correction models (ECM) are predicted with the 

ordinary least squares method (Loizides and Vamvoukas, 2005; Bekhet and Yusop, 

2009)(Equation 12-13): 

∆𝑋𝑡 =  ∑ 𝑎𝑗
𝑚
𝑗=1 ∆𝑋𝑡−𝑗+∑ 𝑏𝑗

𝑚
𝑗=1 ∆𝑌𝑡−𝑗+𝛼𝐸𝐶𝑇1,𝑡−1+

𝑡
                (12) 

∆𝑌𝑡 =  ∑ 𝑐𝑗
𝑚
𝑗=1 ∆𝑋𝑡−𝑗+∑ 𝑑𝑗

𝑚
𝑗=1 ∆𝑌𝑡−𝑗+ß𝐸𝐶𝑇2,𝑡−1+

𝑡
                (13) 
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𝐸𝐶𝑇1,𝑡−1  and 𝐸𝐶𝑇2,𝑡−1  represents the error correction terms while α and ß Show the 

coefficients of error correction terms. 𝐸𝐶𝑇1,𝑡−1  (𝑋𝑡−1  -  𝛼1𝑌𝑡−1 ) and 𝐸𝐶𝑇2,𝑡−1  ( 𝑌𝑡−1 – 

𝛽1𝑋𝑡−1 ) are respectively the 1-period lagged values of the error term obtained with the 

prediction of the cointegration equation where X and Y are taken as the dependent variables, 

respectively. α and β gives the correction speed of the deviation between the short-term value 

and long-term value of the dependent variable in one period. For the short and long-term 

causality relationships, t and F tests are performed. If the coefficient of the error term is 

significant at a certain significance level (if the calculated t-statistics < critical value, 𝐻0 is 

rejected), it means that there is a causality relationship in the long term from the independent 

variable to the dependent variable or "the independent variable is the Granger cause of the 

dependent variable in the long term". If the coefficients of the lagged values of the independent 

variables are significant as a whole, it means that there is a causality relationship in the short 

term from the independent variable to the dependent variable or "the independent variable is 

the Granger cause of the dependent variable in the short term". 

 

4. Empirical Results and Discussion 

In this section, firstly, the unit root analysis results of the variables included in the analysis and 

then cointegration test results will be discussed. The results of the analysis where the 

stationariness of the series were tested are given in Table 4. According to the ADF and PP unit 

root results, variables are stationary at 𝐼1. 

 

Table 4. Unit Roots Results 

   Critical Values 

 Variable Test Statistics % 1 % 5 % 10 

PP 

 

 

linf, level 

linf, level 1 

lrate, level 

lrate, level 1 

-2.490338 

-8.167787 

-1.772153 

-7.530280 

-4.051450 

-4.052411 

-4.051450 

-4.052411 

-3.454919 

-3.455376 

-3.454919 

-3.455376 

-3.153171 

-3.153438 

-3.153171 

-3.153438 

ADF linf, level 

linf, level 1 

lrate, level 

lrate, level 1 

-3.091264 

-8.313992 

-1.981157 

-7.560168 

-4.052411 

-4.052411 

-4.052411 

-4.052411 

-3.455376 

-3.455376 

-3.455376 

-3.455376 

-3.153438 

-3.153438 

-3.153438 

-3.153438 

Note. “*** represents a significance level of 1 %. The number of delays in the ADF tests is determined according 

to the Schwarz criteria. The Schwartz criteria is a stronger criterion and gives better results than the others. In the 

PP tests, the number of delays determined according to Newey-West Bandwith is taken. As a test format, fixed 

and trend equation options are used for all variables at the level value. The fixed equation option is used to obtain 

the first difference of the variables. MacKinnon critical values are contemplated.” 
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Table 5 shows Engle - Granger's first step results.   

 

Table 5. Least Squares Results 

Variable Coefficient Std. Error t-Statistic Prob.   

LINFLATION_ANNUALLY 1.021980 0.053923 18.95247 0.0000 

C -0.045478 0.121256 -0.375057 0.7084 

R-squared 0.782228     Mean dependent var 2.222845 

Adjusted R-squared 0.780050     S.D. dependent var 0.418956 

S.E. of regression 0.196485     Akaike info criterion -0.397045 

Sum squared resid 3.860649     Schwarz criterion -0.345575 

Log likelihood 22.24928     Hannan-Quinn criter. -0.376203 

F-statistic 359.1962     Durbin-Watson stat 0.422690 

Prob(F-statistic) 0.000000    

 

It was examined whether the regression equation and residues were stationary following the 

creation of 𝜀𝑡. Engle - Granger Causality Test results are given in Table 6. The statistical value 

is smaller than the critical values; the inflation and interest rate series are cointegrated in the 

long term. 

 

Table 6. Engle - Granger Test Results 

ADF-Statistics  Mac Kinnon Critical Values Prob.                         

-5.033392 

  

 

1 % 

5 % 

10 % 

-4.052411 

-3.455376 

-3.153438 

0.0004 

 

Table 7. Granger Causality Test Results through VECM 

Hipothesys  Prob Direction of Causality 

INF is a Granger cause of RT 0.0016* INF → RT 

RT is a Granger cause of INF 0.0026* RT → INF 

 *Note: 5% significance level. 

 

Table 7 shows the Granger Causality Test results through the VECM model and the direction 

of the relationship determined in the short term; accordingly, there is a bilateral causality 

between the variables. It means that inflation is a Granger cause of interest rates and interest 

rates are a Granger cause of inflation. This result differs from the other studies in the literature 

which determined only unilateral causality. 

This result confirms an inference that is logical but different from the results of the studies in 
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the literature; an increase experienced in interest rates increases the cost of borrowing, this 

causes an increase in the cost of production and brings along an increase in the prices of goods 

and services. Eventually, this will cause inflation. Furthermore, an increase in inflation rates 

will bring along an increase in interest rates due to the Fisher Effect.  

 

5. Conclusions 

Discussion of the relationship between inflation and interest rate and its direction in the 

economies trapped in the high inflation rate – high interest rate spiral and searching for 

solutions is an important issue that continues to be on the agenda. When this issue is examined, 

it is seen that it is not a new topic and dates back to the 1700s. These debates among economists 

and policy makers have brought along various empirical studies. However, as a result of these 

studies, not only a consensus has not been reached, but also contradictory and different results 

have been obtained. While some of these studies have confirmed that there is a correlation 

between these two variables, some have not been able to determine any correlation. Similarly, 

while some of the studies have found a causality relationship from inflation to interest rates, 

others have found a causality relationship from interest rates to inflation.  

In the study conducted with an aim to contribute to this debate that has been ongoing between 

economists and central banks whose primary duty is to protect the price stability and where 

intensive debates are experienced regarding their being independent, the analyses were 

performed by considering CBRT WACF differently from the previous studies.   

The analysis results differed from the literature and a bilateral correlation was found between 

the variables. From this standpoint, this study contributes to the literature. It will be vital for 

economies to maintain an interest rate that will not cause inflation and an inflation level that 

will not increase interest rates. At this point, what should the inflation rate that will not increase 

interest rate and the interest rate that will not cause inflation be in Turkey? Future studies to be 

conducted to solve this paradox will be important in terms of central banks and policy makers.    
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