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ABSTRACT

Inflation is considered as a monetary phenomenon and its increase is linked with money supply
according to the Monetarist view. In other words, the increase in budget deficits leads to an increase in
money supply and as a result, inflation rates rise. Inflation is based on fiscal policies rather than
monetary policies according to Price Level Fiscal Theory. Accordingly, increasing budget deficits leads
to increases in loans, thus causes interest rates to rise and consequently inflation rises as money supply
increases. In this study, the relationship between inflation, budget deficit and money supply in Turkey is
analyzed using the ARDL bounds testing approach for the 1980-2017 period. According to the empirical
results, there was a positive and significant relationship between inflation and budget deficit both in the
long and short term.
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1. INTRODUCTION

Emerging countries display the tendency to borrow externally to finance their growing
budget deficits. While generating an inflation-raising effect on the economy of a country,
external borrowing also leads to a reduction in interest rates and prices by increasing aggregate
supply. The impacts of the budget deficits in an inflationist environment will vary according to
the way they are financed. If governments finance their budget deficits via bond sales, budget
deficits may lead to inflation via increase in monetary growth. In this case, inflation is regarded
as a monetary element. In other words, the expansion of money supply with budget deficits is
a determining factor in price increases (Kaya and Oz, 2016: 639-640).

It is highlighted that in order to prevent price increases, it is possible to restrict monetary
financing of budget deficits by selling public bonds to non-bank sectors and thus to limit the
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impact of budget deficits on money supply via the transfer of assets from the private sector to
the public sector. However, it is reported in analyses that regardless of the financing method,
the impact of budget deficits may vary depending on the behavior of monetary authorities on
money supply. The relationship between budget deficits and monetary growth is tested and the
analyses performed on this topic as well as the impact of these variables on inflation is evaluated
(Altintas et al., 2008:186).

Knowing the factors which lead to inflation is important in the selection of adequate
policies in the fight against inflation. Therefore, in order to reduce inflation, it is firstly
necessary to prevent budget deficits. Thus, based on the assumption that budget deficits impact
inflation in Turkish economy, the relationship between inflation, money supply and budget
deficit during the period 1980-2017 are analyzed in this paper. Within this scope, theoretical
approaches regarding this topic are first described and empirical studies conducted in this field
are included. Section four provides information on the ARDL approach and the relationship
between inflation, budget deficits and money supply in Turkey is analyzed via this method.

2. THEORETICAL APPROACHES

As high inflation rates generally constitute a serious issue in emerging countries, the
relationship especially between budget deficits, increase in money supply and overall price
levels is an important subject of study. The assessment of traditional theories demonstrates that
importance is placed mostly on financial policies rather than monetary policies in the
designation of price levels. It is assumed that inflation is just a monetary phenomenon in these
models which are based on quantity theory. On the other hand, it is assumed in traditional
models that individuals have rational expectations within the scope of the Ricardian Theory of
Equilibrium and therefore it is indicated that the fiscal policy does not have any impact on total
demand and thus the overall price levels (Oktayer, 2010:432). Whereas Keynes claims that
especially the budget deficits deriving from the increase in public expenditures or decrease in
tax revenues raises total demand and thus impacts inflation (Bedir and Dikmen, 2014:1).

Monetarism defends that there is an interrelation between budget deficits, money supply
and inflation. According to this approach, inflation is a monetary phenomenon. Therefore, the
increases occurring in budget deficits lead to an increase in money supply and to an overall rise
in prices via this channel. According to Friedman, inflation is generated so that the public sector
achieves certain policy goals such as income generation by the government, prevention of
unemployment and increase of production. From this respect, inflation originates from the
public fiscal policies implemented by the government (Ozmen and Kogak, 2012:4).

Monetary policy implementations began to be questioned among the causes of inflation
in 1980s. Sargent and Wallace (1981) defended in their study that the relationship between
monetary and fiscal policies is important for achieving price stability (Kaya and Oz, 2016: 641).
They reported that opting for borrowing within the scope of the tight fiscal policies
implemented for financing budget deficits may give rise to a serious inflationist process in the
long term. According to this view entitled “Unpleasant Monetarist Arithmetic”, the interest
burden arising as a result of the borrowing policy of the government due to budget deficits leads
to inflation. Thus, they claim that it is possible for fiscal policies to impact overall price levels
(Altintas at al., 2008:188).

The views of Sargent and Wallace continued with the fiscal theory of the price level
(FTPL) introduced by Leeper (1991), Sims (1994) and Woodford (2001). According to the
fiscal policy of the price level, fiscal deficits and public debt stocks determine the overall price
level in the long term. In other words, the amount of money does not impact the overall price
level. Therefore, it is claimed that fiscal policy implementations alone are not sufficient to
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control inflation (Uygur, 2001:11). Furthermore, as the overall price level increases, public
debts decrease. In such a circumstance, increasing budget deficits raise total demand with the
rise in public expenditures and increase the inflation rate. Thus, the method for financing public
expenditures plays a determining role on the inflation rate (Sahin and Karanfil, 2015:99-100).

In the fiscal theory of the price level, inflation results to be a function of the debt stock
and not of the amount of money. Therefore, it is necessary to ensure that the monetary policy
is under control rather than monetary policy implementations. A central bank which acts
independently from fiscal policies may give rise to an increase in the inflation rate. Because, a
high inflation rate issue arises as a result of increasing debts and inflation in case of failure to
achieve budget discipline. Within this framework, this approach provides a contrary
explanation to a Monetarist approach and underlines that inflation is determined by fiscal
deficits and the public debt stock brought along with these deficits and not by the amount of
money in the long term (Uygur, 2001: 11). Even if the transition channels may vary, it is
understood that there is a relationship between budget deficits and money supply and thus
inflation (Ozmen and Kogak, 2012:4-5).

3. LITERATURE

There is no complete consensus on the relationship between these variables in studies
examining the relationship between inflation, budget deficits and money supply. However, it is
generally stated that the increasing money supply caused by the financing of budget deficits
through monetization causes inflation and the inflationary effect of the increasing budget
deficits changes according to how the deficits are financed. The following are the studies show
the empirical literature conducted on this subject for developed and developing countries.

Chaundhary and Parai (1991) investigated the role of budget deficits in Peru’s inflation.
They used the rational expectations macro model for Peru for the period 1973:1 to 1988:1 and
found out that the budget deficits as well as the rate of growth of money supply do have
significant impact on the inflation rates.

Karras (1994) investigated the effects of budget deficits on money growth, inflation,
investment and growth using annual data from 32 countries. According to the results, deficits
do not produce inflation, are not inflationary and are negatively correlated with the rate of
growth of output.

Honroyiannis and Papapetrou (1997) analyzed the direct and indirect effects of budget
deficit on inflation in Greece for the period 1957-1993. Results suggests that the indirect effects
of budget deficits on inflation exist while the direct effects are not present.

Ozgiin (2000) has explored the relationship of the budget deficit and the amount of
money in circulation on inflation using annual data for Turkey for the 1950-1998 period.
According to the results of cointegration analysis, a positive relationship between the variables
in the long run was determined. In the causality analysis, it is found that there is a two-way
causality relationship between budget deficits and inflation rate.

Tekin-Koru and Ozmen (2003) analyzed the long-run relationships between budget
deficits, inflation and monetary growth in Turkey and found out that there is no direct
relationship between inflation and budget deficits.

Catao and Terrones (2005) modeled inflation as non-linearly related to fiscal deficits
through the inflation tax base. Results from 107 countries over 1960-2001 show a strong
positive relationship between deficits and inflation among high-inflation and developing
country groups, but not among low-inflation advanced economies.
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Altintag et al. (2008) have examined the relationship between budget deficit, money
supply and inflation via ARDL bounds testing approach for Turkey's economy during 1992-
2006 period. According to the results of the study, a significant and positive relationship was
found between monetary growth and inflation in both short and long term. However, no
relationship was found between inflation and budget deficit.

Lozano (2008) analyzed the causal longterm relationship between budget deficit, money
growth and inflation in Colombia over the last 25 years. Results show that there is a close
relationship between inflation and money growth, and money growth and fiscal deficit.

Chimobi and Igwe (2010) analyzed the relationship between inflation, money supply
and budget deficit by using the Granger causality test and VAR model for Nigeria between
1970-2005. As a result of the causality test, there was a causality relationship from money
supply to budget deficit.

Oktayer (2010) examined the relationship of budget deficit, money supply and inflation
in Turkey for the 1987-2009 period by Cointegration analysis. The findings point that the price
levels fiscal theory might be vaild in Turkey for a long period.

Habibullah (2011), determined the long-run relationship between budget deficit and
inflation in thirteen Asian developing countries by annual data for the period 1950-1999.
According to the results, they conculded that budget deficits are inflationary in Asian
developing countries.

Ozmen and Kogak (2012) examined relations of inflation, budget deficit and money
supply using the ARDL bounds testing approach using 1994-2011 period for Turkey's
economy. According to the results of the study, no significant relationship was found between
inflation and budget deficit, while a significant relationship was found between money supply
and inflation.

Bakare, Adesanya and Bolarinwa (2014), investigated the relationship between budget
deficit, inflation and money supply with the Johansen cointegration test in their study for the
Nigerian economy. Accordingly, a long-term relationship was found and inflation in Nigerian
economy depends on budget deficits and monetary expansion.

Hoang (2014) examined the relationship between budget deficit, money supply and
inflation by using data from January 1995 to December 2012 and a VAR model for inflation,
money growth, budget deficit growth, real GDP growth and interest rate. Overall, results show
that money growth has positive effects on inflation while budget deficit growth has no impact
on money growth and therefore inflation.

Koyuncu (2014) investigated the effect of money supply and budget deficit on inflation
based on the data for period 1987-2013 in Turkey. Accordingly, the two-sided causality from
inflation towards the budget deficit has been determined and the budget deficits were
highlighted as an important determinant of the inflation process. In addition, a causal
relationship has been found from money supply to inflation and it has been stated that a
continuous increase in money supply may cause an increase in inflation at the same rate.

Sahin and Karanfil (2015), examined the impact of the money supply, real exchange
rate and budget deficit on inflation rate via Johansen cointegration and Granger causality
methods in Turkey for the period 1980-2013. According to the results of the analysis, a long-
term relationship was found between the variables but there was no direct causality between
inflation and money supply.

Kaya and Oz (2016) investigated relationship between monetary growth, inflation and
budget deficit in Turkey during the period 1980-2014 via ARDL bounds testing approach.
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According to the findings, there was a significant and positive relationship between inflation
and money supply in the long run, but no significant relationship was found between inflation
and budget deficit.

4. ANALYSIS
4.1. Data Set and Model

This paper analyses the relationship between inflation, budget deficit and money supply
in Turkey by using the annual data pertaining to the period 1980-2017. Thus, the Consumer
Prices Index (CPI) has been used for the inflation rate as a dependent variable while the budget
deficit and money supply have been used as independent variables. These data have been
obtained from the World Bank and General Directorate of Budget and Financial Control. The
budget deficit / GDP value (DEF) has been used as a variable of budget deficit, while broad
money, that is the total sum of foreign currencies outside banks, referring to a specific criterion
of the amount of money (money supply) in a national economy and obtained from the World
Bank, has been used as an indicator of money supply.

The model where the relationship between inflation, money supply and budget deficit
has been investigated, is as follows:

CPIt = ao + alMZt + azDEFt+ Dummy+ut

In this model, CPI refers to the consumer prices index, M2 refers to broadly defined
monetary aggregates, DEF refers to the ratio of budget deficits to GDP, the Dummy model
refers to the dummy variable added for correcting the structural breakage in times of economic
crisis and U refers to the error term coefficient.

4.2. Methodology

Cointegration tests are used in the analysis of long-term relationships and the series
utilized in the model applied in these tests needs to be stationary. The Johansen Cointegration
Test and Granger Cointegration Test frequently used for testing these relationships in literature
have been developed for describing the long-term relationships between variables in case they
are equally stationary. However, in case the variables used in the model become stationary at
different levels, the ARDL (Autoregressive Distributed Lag) model is preferred to solve this
issue. The ARDL model is utilized for describing the cointegration relations between series
containing different degrees of root causes. Furthermore, as an unrestricted correction model is
used in this case, more statistically reliable results are obtained compared to the classical
cointegration tests (Akel and Gazel, 2014:30-31).

The ARDL model is used in the bound test of Pesaran, Shin and Smith (2001), thus
enabling the analysis of short and long-term relationships without requiring the series in the
model to be stationary. This approach allows the conduct of a cointegration analysis regardless
of whether the variables are 1 (0) and I (1). The model firstly established the unrestricted error
correction model. Thus, the F test is applied on the lags of dependent and independent variables
for the purpose of testing the presence of cointegration relationship. The test statistics included
into the model are based on the Wald or F test which express common significance. However,
the variables should not have an integration level which is I (2) or higher (Ozmen and Kogak,
2012:7).

Lower and upper values are designated in Pesaran, Shin and Smith’s paper (2001)
depending on whether the variables were fully 1(0) and I(1). The null hypothesis, which claims
that if the calculated test statistics are above the lower and upper bound values there is no
cointegration relationship between series, is being rejected. If the F statistics calculated is below
the lower bound, this is regarded as null hypothesis and it is assumed that there is no
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cointegration relationships. If the F statistics calculated are between the lower and upper critical
values, no decision may be taken on a long-term relationship (Akel and Gazel, 2014:31).

In the ARDL model, the lag lengths of dependent and independent variables are firstly
designated according to Akaike (AIC), Schwartz (SHC) and Hannan Quinn (HQ) information
criteria and a suitable model is selected accordingly. Long-term coefficients and standard errors
are obtained following the selection of the model. Consequently, the error correction model is
established, and the short-term coefficients are interpreted (Abdioglu and Terzi, 2009:204-205).

4.3. Unit Root Tests

It is necessary for the series to be stationary so that significant relationships may be
designated between variables in econometric analyses. Granger and Newbold (1974) recorded
that a false regression issue may arise in the estimates made by using non-stationary series. If a
time series is stationary, its average, variance and common variance in various delays remain
the same regardless of when they are measured (Gujarati, 2006: 713).

The variables do not require to be in the ARDL model; however, unit root tests are
applied in case the series are stationary at a second order. The order of stationarity of the series
in this study have benefited from Augmented Dickey and Fuller (1981) and Philips and Peron
(1988) unit root tests. The null hypothesis refers to the presence of unit root, that is non-
stationarity of the series while the alternative hypothesis refers to the absence of a unit root, that
is the stationarity of the series according to Augmented Dickey-Fuller (ADF) and Philips-
Perron (PP). If Ho cannot be rejected according to the test results, it is decided that the series is
not stationary, and the unit root assessment is continued by taking the difference of the series.
Tables 1 and 2 provide the results of the unit root tests.

Table 1. ADF Unit Root Test Results

ADF Level (Fixed) ADF First Difference
Variables | Test Statistics| Critical Value (5%) Test Statistics | Critical Value (5%0)
CPI -1.861173 -2.943427 (0.3463) -7.125206 -2.945842 (0.0000)
DEF -1.776595 -2.943427 (0.3859) -5.574469 -2.945842 (0.0000)
M2 -0.519518 -2.945842 (0.8757) -8.658830 -2.945842 (0.0000)

*Values in parenthesis show probability values.
Table 2. Philips-Perron Unit Root Test Results

PP Level (Fixed) PP First Difference
Variables Test Statistics | Critical Value (5%) | Test Statistics | Critical Value (5%0)
CPI -1.944489 -2.943427 (0.3091) -7.428497 -2.945842 (0.0000)
DEF -1.965340 -2.943427 (0.3002) -5.574469 -2.945842 (0.0000)
M2 -0.914369 -2.943427 (0.7725) -18.73272 -2.945842 (0.0001)

*Values in parenthesis show probability values.

The assessment of Tables 1 and 2 reveals that the CPI, DEF and M2 series are not
equally stationary according to the ADF and PP tests. It is observed as a result of all these unit
root tests that all variables to be used in this model are stationary when their first difference is
taken.

4.4. Designation of Adequate Lag Length

Another key condition for the ARDL model is the designation of the adequate lag length.
Thus, the results obtained in line with the AIC criterion are provided in Figure 1.
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Figure 1. Lag Length According to The AIC Criterion
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Twenty alternative models designated within the framework of the AIC criterion are for
the designation of lag length are provided in Figure 1. Thus, the model with the lowest value
(2,2,2,0) has been selected as the most adequate model.

Table 3. Bound Test Results

Critical Values at a Significance Level of 5%
k * F Statistics Lower Bound Upper Bound

3 6.8 2.79 3.67

* Demonstrates the independent variable number in equation k. Critical values have been obtained from
Table CI (iv) in Peseran et al. (2001).

As shown in Table 3, as the calculated F statistics surpasses Pesaran’s upper critical
value, it has been determined that there is a cointegration relationship between the series. As
cointegration relationship has been identified between the series, the estimate will be made with

the ARDL (Autoregressive Distribution Lag) model to designate the long and short-term
relationships.

Table 4. Estimated Results of the Long-Term Coefficients of ARDL (2, 2, 2, 0) Model

Variables Coefficient t-Statistics Probability Value

DDEF 5.671698 2.197770 0.0374

DM2 1.576543 1.300918 0.2052

Dummy -19.02910 -2.684030 0.0127

Diagnostic Test Results

Breusch-Godfrey LM 0.4251 (0.0658)
Jarque-Bera 6.2233 (0.0545)
Breusch-Pagan 0.8561 (0,5743)

Based on the results of Table 4, it is observed that M2, that is the money supply variable
is not significant when the coefficient pertaining to the DEF variable is statistically positive and
significant in the long term. This result demonstrates that the increase in budget deficits in
Turkey has an major impact on inflation.

The evaluation of the diagnostic test results of the model shows that there is no
autocorrelation between the series in the model according to the result of the Breusch-Godfrey
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LM test, that the error term is normally distributed according to the results of the Jarque-Bera
test and that there is no variable variance issue in the model according to the results of the
Breusch-Pagan heteroskedasticity test.

The error correction model based on the ARDL approach is used for designating the
short-term relations between the variables. The error correction model demonstrates what part
of the imbalance occurring in the short term will be corrected in the long term. In order to ensure
the determination of the error correction model, it is necessary for the coefficient sign of the
error correction variable to be negative and significant.

Table 5. Error Correction Model Results

Variable Coefficient Std. Error t-Statistic Prob.
D(DCPI(-1)) 0.144573 0.109880 1.315731 0.2002
D(DEF) 3.760422 0.924493 4.067552 0.0004
D(DM2) 0.634562 0.374699 1.693527 0.1028
CointEq(-1)* -1.148142 0.184365 -6.227559 0.0000

The error correction coefficient estimated within the framework of the error correction
model is statistically significant and contains a negative sign. This finding demonstrates that
the short-term imbalances which occurred in the model have been eliminated in the long term.
Furthermore, according to the data obtained from this table, it is observed that the ratio of
budget deficits to GDP has an impact on inflation.

5. CONCLUSION

Maintaining the stability of the general price levels is one of the main macroeconomic
targets of developing countries. Monetary and fiscal policies implemented by countries have an
important role in ensuring price stability. Previous studies in the literature have not reached a
consensus on the effectiveness of these policy instruments and suggested different views. It is
necessary to determine which policies should be implemented to prevent inflation. In Turkish
economy, it is important to properly determine which factors affect inflation, in order to ensure
the effectiveness of preventive policies that would be implemented.

The increase in money supply has a direct effect on the general price levels and an
independent central bank is the most important factor in ensuring the price stability according
to the monetarist approach. In the framework of the FTPL approach, also called the fiscal
approach, the determinant role of fiscal policies on the general level of prices has been
emphasized. Accordingly, the main determinant of the price levels is not the amount of money,
but the budget constraint linking the public debt stock with the budget balance which plays a
decisive role.

In this study, the relationship between inflation, budget deficit and money supply in
Turkey for the period 1980-2017, has been investigated by using Pesaran, Shin and Smith
(2001)’s bounds testing approach. According to the results of ARDL model, budget deficit has
a positive and significant effect on inflation in both long and short term. All findings obtained
from the analysis show that budget deficits affect inflation for the selected term in Turkey and
could support of the fiscal theory of price levels in long term.

Budget deficits experienced in Turkey constitute inflationary effect. It should be taken
into consideration that not only monetary policy but also fiscal discipline is important in the
against inflation. Fiscal and monetary policies should be harmonized and structural reforms
should be accelerated in order to reduce inflation and achieve the targeted inflation rates
successfully.
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