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Abstract: Vietnam is an Asian emerging country, which now is ranked in the group of
the fastest-growing economies worldwide. However, this economy has faced galloping
inflation in recent years. So the Vietnamese experience is a valuable reference for the
policymakers in the developing world in order to successfully control price volatility.
Our study applies the Vector autoregressive method, the Johansen cointegration test,
and the Granger causality test to examine the impact of fiscal and monetary policy on
price volatility in Vietnam with a quarterly data sample collected over the period from
2004 to 2018. e study results confirm the existence of a long-term cointegration
relationship between these policies and price volatility in Vietnam. Besides, the variance
decomposition and impulse response function also show that the impact of these policies
on inflation is clear, however, the fiscal policy more strongly affects inflation than the
monetary policy. Finally, the Granger causality test also indicates one-way causality
relationships from the government expenditure as well as the exchange rate to price
volatility in the study period.
Keywords: price volatility, inflation, fiscal policy, monetary policy, emerging economy,
Vietnam.

Introduction

e governments and their economic policies are popular study topics in
macro-economics in order to improve the efficiency of public activities.
e economic policies are the activities that governments use to control
or monitor the economic behaviors in the market. e operating of policy
is a really complex process because an economic policy always has many
different effects (both expected and unexpected dimensions) covering
the economy. So there are many different results regarding the impact
of an economic policy found by empirical studies in countries (Owoye
& Onafowora, 1994; Favero & Monacelli, 2003; Cioran, 2014; Hossain,
2014; Hassan, 2015; Martínez-López, 2017). Based on the economic
literature, fiscal and monetary policy are the most important tools of
government to drive the economy to achieve its goals such as a high
growth rate or a dynamic business environment. However, many aspects
of the impact of fiscal and monetary policy on other macro-economic
indicators (for example, inflation) are not identified or calculated (see
Mikek, 2008; Bouakez et al., 2014). Additionally, the policymakers
are faced with many planning situations in the economic environment
in the context of globalization, which can make the domestic market
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become more increasingly sensitive to the policy signals. ere are some
forecasting results that imply policymakers in developing countries will
continually face pressures caused by outside business cycles in the context
of globalization. So empirical studies in a specific country or a group of
countries still have important roles which help to have policy implications
to reference in both policy making process as well as academic research.

e economic reforms since 1986 (named as the ‘Doi Moi’ economic
renovation) have transformed the Vietnamese economy from one of the
poorest in the world to a middle-income country. e average economic
growth has been approximately 6.4% per year for this period. In 2020, the
Gross domestic product (GDP) of Vietnam was approximately calculated
at $340 billion. In terms of GDP size, Vietnam was ranked as the 4th

largest economy in Southeast Asia and the 35th in the world. Besides,
based on the statistics of the General Statistic Office of Vietnam (GSO),
in 2019, the population of this country was approximately 96.2 million,
and the labour force accounted for 51.4% (around 49.4 million), with the
unemployment rate only 2.3% of the labour force (GSO, 2020). Because
of many achievements in economic development, in 2005, Vietnam
was added to a group of eleven emerging countries called ‘e Next
Eleven’. is group includes Bangladesh, Egypt, Indonesia, Iran, Mexico,
Nigeria, Pakistan, Philippines, Turkey, South Korea, and Vietnam. e
economists of the Goldman Sachs Investment Bank have forecasted the
Next Eleven would become the largest economic region in the world in
the 21st century (Wilson & Stupnytska, 2007). Vietnam was also listed to
another group of six emerging countries in 2009 (named as ‘CIVETS’),
which had Colombia, Indonesia, Vietnam, Egypt, Turkey, and South
Africa. e CIVETS is expected as a new economic growth motivation
of the world economy in the next decades (McGregor, 2011). e
Vietnamese economy is really a potential market, where the businesses can
have high performing as well as many opportunities caching enormous
profit (Hoa et al., 2020; Tung, 2020).

However, aer a long period having fast and stable growth, the
Vietnamese economy has been faced with some macro problems in recent
years. For example, the economic growth rate slowed down, and inflation
robustly increased in the same period. Based on the statistics of the
General Statistics Office of Vietnam, the average rate of economic growth
was 8.05% per year in the period of 2003-2007 and sharply dropped to
5.93% per year in the period of 2008-2012; aer that, the average growth
rate was recovering at 6.2% per year in 2013-2017. As a negative result,
economic growth adopted an unstable trend compared to the previous
decade.

During the period of 2008-2012, the number of corporate
bankruptcies significantly rose, and the decline of GDP increased the
unemployment rate of the economy. e main problem which might
harm the Vietnamese economy was inflation. Obviously, the statistics
showed that price strongly fluctuated in this period. e inflation
(calculated by the consumer price index) ran at the moderate level of 5.1%
per year and stayed in a stable trend in the period of 1993-2002; however,
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in 2007, the Vietnamese inflation was rapidly rising up to the double-digit
level which was called ‘the galloping inflation’. In more detail, the average
inflation rate in 2007-2011 increased remarkably by 13.6% per year.

In particular, the inflation rate reached a new record of 18.87% in
2008 as well as 18.13% in 2011 (GSO, 2020). On the other hand, since
2008, the economic growth rate was sharply slowed down and fell in
an instability period. In order to decrease the general price level, during
this period, Vietnam’s government employed some urgent solutions for
coping with high inflation. However, the contractionary policies used to
reduce the inflation rate might also suffocate the growth of the economy.
Aer adapting some suitable solutions, in the period of 2012-2018, the
inflation rate was trending downward and came back again to a moderate
level of 3.8% per year. We can see more detail about the annual inflation
rate in this period in Figure 1.

Figure 1
e annual inflation rate in emerging economies in 20002017 Unit % Source World Bank 2021

World Bank (2021)

In the period 2003-2018 (especially the years before and aer the
Global Financial Crisis of 2008), the Vietnamese government applied
some expansionary economic policies in order to promote economic
growth more rapidly as well as support the modernization progress. In
particular, the fiscal policy and monetary policy were the most important
and most oen used at this period. In the government’s system of
Vietnam, the fiscal policy is implemented by the Ministry of Finance,
and the monetary policy is operated by the Central Bank. However,
the real effective performance of the policies in Vietnam has not been
studied enough, at least in the field of practical reference. ere are many
opposing arguments that can lead to confusion in policy making, thus,
the Vietnamese policymakers need to know clearly about the effects as
well as roles of these policies in Vietnam with both the positive aspect
(e.g., expand production and support growth) and the negative impact
(e.g., the price may strongly fluctuate). Besides, the experiences in the
battle against inflation in Vietnam are very useful for policymakers in the
developing countries in order to have good policies for supporting growth
as well as holding macro-economic indicators stable. Furthermore, the
review of the literature shows that there is no evidence for the case of
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Vietnam. Obviously, there is a research gap in the effect of fiscal and
monetary policy on price fluctuation in this economy. erefore, our
results will contribute to filling this research gap as well as providing
some recommendations for the Vietnamese policymakers to successfully
control inflation in the next period. Furthermore, our investigated results
are expected to provide some valuable implications for high inflation
countries in particular, as well as the developing countries in general.

ere are some questions that involve the relationship between the
government policies and price fluctuation in the case of Vietnam, the
examples are: “What is the effect of fiscal and monetary policy on price
fluctuation in Vietnam?” or “Do the fiscal and monetary policy have a role
in the price fluctuation in Vietnam?” or “Do fiscal policy and monetary
policy cause price fluctuation?”. On the other hand, Vietnam is a
highlighted country in the group of the fastest-growing economies, so the
investigated result of our paper is a good reference source for policymakers
in other countries. e structure of our article includes 5 sections. Section
2 is the overview of the literature and the discussion for some empirical
studies. Section 3 represents the econometric methodology and data
description. e estimated results and discussion are shown in Section 4.
Finally, Section 5 includes conclusions and policy recommendations.

Literature review

Following the literature of the economic theories, fiscal and monetary
policy are significant tools to express the government’s (or policymakers)
opinions in order to control and drive the economic indicators. In
particular, the monetary policy is operated by the government’s control
in the money supply (Mankiw, 2009, p. 83) and may be related to the
adjustment of the nominal exchange rate. For example, the central bank
manages the nominal exchange rate based on a managed float regime
(as Vietnam); when the central bank increases the nominal exchange
rate, aer that, the depreciation of the domestic currency may suddenly
increase the price of imported goods, causing a rise in the general price
level (Mankiw, 2009, p. 358). Meanwhile, the fiscal policy is implemented
using two main tools including taxes and government expenditures
(Mankiw, 2009, p. 312). Expansionary fiscal policy is implemented on the
principles which have a tax reduction and an increase in the government
expenditure; on the other hand, an increase in tax and a decrease in the
government expenditure is called a contractionary fiscal policy. If the
government increases its money supply, that indicates an expansionary
monetary policy is implemented, meanwhile, when the money supply
is decreased, it means a contractionary monetary policy is performed.
Because of the important roles of these public policies they are the usual
studying objects in both developed countries and developing countries.
However, most of the empirical results are focused on analyzing the
impact of these policies on supporting economic growth. In the field of
coordination between fiscal and monetary policy, the empirical studies
also provide some references for policymakers to be more efficient in
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controlling the support of the economic growth of the economy. ese
policies as well as inflation are important macro issues that attract much
concern not only from policymakers but also from academic researchers
worldwide.

ere are some studies that confirm the existence of the relationship
between fiscal-monetary policy and inflation, or between these policies
and the fluctuation of the general price level in the economy. However,
these results are generally inconsistent or even contrary. In the case of
the developed economies, Favero and Monacelli (2003) employed the
Vector autoregressive (VAR) method for a fiscal policy rule and control
for the endogenous regime switches for both rules in the US economy
before and aer 1987. e result pointed out that in the pre-1987 period,
the model based on the two rules explained the behavior of inflation
better than the one based just on the monetary policy rule. Aer 1987,
when fiscal policy was estimated to switch to a regime of fiscal discipline,
the monetary-fiscal mix could be appropriately described as a regime of
monetary dominance. e authors concluded that a monetary policy rule-
based model was always a better predictor of inflation behavior than
the one comprising both a monetary and a fiscal rule. In another study
in the USA, Traum and Yang (2010) applied a new Keynesian model
to analyze the fiscal-monetary policy regimes from 1955 to 2007. e
estimated result showed that an increase in government spending could
induce a positive consumption state in a passive fiscal policy regime. e
authors also concluded that an income tax cut could yield a negative labor
response if monetary policy aggressively stabilized output.

In the European region, Cioran (2014) examined the existing
connections between the inflation rate and some important
macroeconomic indicators and also the dynamics of inflation in Romania
and the European region. e paper demonstrated the causal relationship
between inflation and monetary policy (interest rate) and the causal
relationship between unemployment and inflation. Besides, Ćorić,
Šimović and Deskar-Škrbić (2015) used the VAR model to analyze the
possibilities of monetary and fiscal policy in price stability and economic
growth in Croatia in the period 2004-2012. e results indicate that the
expansionary monetary and fiscal policies both have positive impacts on
economic activities. e fiscal expansion leads to the nominal exchange
rate appreciation, while monetary expansion has a depreciation impact
on the nominal exchange rate. e articles found that fiscal and monetary
authorities could stimulate economic growth without endangering price
stability. Fan, Minford and Ou (2016) explored whether the Fiscal
eory of the Price Level (FTPL) could explain the UK inflation in
the 1970s. e result showed that fiscal policy had a substantial role in
determining inflation. ey also found a similar model account for the
1980s; however, the role of fiscal policy was much diminished.

Focusing on the case of the Pacific region, in Australia, Hossain (2014)
did an overview of the operation of the monetary policy and pointed
out the persistence and volatility of inflation under successive monetary
policy regimes in the period of 1950-2010. e result implied that high
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inflation persistence and volatility suggested that inflationary shock takes
a long time to dissipate but does not permanently alter the low average
level of inflation in the Australian economy. Lapukeni (2015) focused
on the impact of financial inclusion on monetary policy effectiveness in
Malawi. e author applied the VAR model and the Granger causality
test. Contrary to the economic theories, the study revealed that the
money supply had an inverse relationship with inflation.

Besides developed countries, there are some studies that investigated
developing countries (especially in Asia and Africa), however, the results
were not united in the implications for the policymakers. Owoye and
Onafowora (1994) also used the VAR method to examine the relative
importance of monetary and fiscal policy in ten African countries with
annual data from 1960 to 1990. e result pointed out that the monetary
policy was more important than fiscal policy in five countries. In the
Turkish case, Tekin-Koru and Özmen (2003) examined the long-term
relationships between budget deficits, inflation, and monetary growth.
e result showed the joint endogeneity between money (or monetary
policy) and inflation in this economy. Blanchard (2004) argued that
inflation targeting could have perverse effects in the case of the Brazilian
economy. e result implied that an increase in the real interest in
response to higher inflation led to a real depreciation, aer that the
real depreciation led in turn to a further increase in inflation. e
paper concluded that the fiscal policy (not monetary policy) was the
right instrument to decrease inflation. In the case of Latvia, Tkacevs
(2006) studied the indirect impact of fiscal policy on the general price
level. e regression result was obtained by the VAR model and the
impulse response functions. e result found evidence of Latvian general
government budget balance. e result implied that the deterioration of
the budget balance could lead to an upward price adjustment in order to
assure fiscal solvency.

Besides, Vargas (2012) tried to present empirical evidence regarding
the relation of money growth (understood as the monetary policy) and
its effect on inflation in Bolivia in the period of 1998-2010. e evidence
confirmed that the level of current inflation had a strong relationship
with the level of money quantity in the economy. Furthermore, the
results also indicated that the expansionary monetary policy affected the
level of inflation even when controlling for time impact. In the case of
Pakistan’s economy, Jalil, Tariq and Bibi (2014) analyzed the fiscal theory
of price level (FTPL) by the Autoregressive distributed lag (ARDL)
model in the period of 1972–2012. e authors found that fiscal deficit
was a major effect of the price level along with some variables including
interest rates, government sector borrowing, and private borrowing. e
result suggested that the economy of Pakistan must have an immediate
correction of fiscal imbalances.

In another study in the Asian region, Hossain (2015) provided an
overview of the inflation in Bangladesh from the early 1950s to 2013. e
paper tried to examine some key issues in rule-based monetary policy for
price stability, implying low and stable inflation in Bangladesh’s economy.
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e result concluded that the use of monetary policy to achieve multiple
objectives under a fixed-pegged exchange rate system could lead to a time-
inconsistency problem. Aer that, it reduced monetary policy credibility
and made the policy ineffective in lowering inflation and its volatility.
Finally, the low credibility of monetary policy might raise the persistence
of inflation. Hassan, Islam and Ijaz (2016) employed the ARDL bounds
testing approach to check the cointegration between variables including
export per capita, indirect taxes per capita, external debt per capita,
exchange rate, crude oil prices, and inflation in Pakistan in 1976–2011.
ey found that the series were cointegrated, and the effects of exports,
exchange rate, indirect taxes, and crude oil prices on inflation were found
to be positive and significant. e findings provided new insights for the
policymakers in controlling inflation in Pakistan.

Methodology and data description

Methodology

Based on the reference from the literature review, the paper applied
the Vector autoregressive (VAR) approach with Variance decomposition
analysis and Impulse response technique. e VAR is popularly
recognized as one of the most efficient methods measuring the impact
of public policies on the macro indicators (see Owoye & Onafowora,
1994; Dungey & Pagan, 2000; Favero & Monacelli, 2003; Semmler &
Zhang, 2004; Lapukeni, 2015; Ćorić et al., 2015). So the effect of fiscal
and monetary policy on price volatility in Vietnam can be analyzed by a
general unrestricted VAR model in the following form:

(1)

where: Y is a vector of fiscal and monetary variables including tax,
government expenditure, money supply, exchange rate and constant; β
and A are the matrices of the coefficients to be estimated; εi is a vector of
error terms, and k is the optimal lag of VAR function.

Because the covariance matrix has a symmetry phenomenon, these
relations specify only k(k+1)/2 different equations, which means that
the method must impose k(k−1)/2 further relations to identify all k2

elements of the function. For example, if the number of endogenous
variables is four (k=4), then the number of identified restrictions is
6. Following the previous studies, there are some assumptions about
the operation system in the Vietnamese economy which can help to
understand this economy based on the view of the authors. e first
assumption is that the public budget does not instantaneously react
to shocks in the exchange rate and money supply, and it can react to
macroeconomic fluctuations or discretionary shocks in fiscal policy. is
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assumption helps the function including two restrictions. e second
assumption shows that money supply and exchange rate cannot urgently
respond to fluctuations in the tax revenue and government expenditure,
while they can relate to macroeconomic changes. is assumption implies
four restrictions for the estimation process. Finally, my VAR function has
6 restrictions and has been well identified. Besides, the methodology of
Pagan and Pesaran (2008) is employed for identifying both permanent
and transitory shocks in this study.

In order to achieve the research goals, there are four steps in our
estimated strategy. Firstly, the time-series variables in the VAR function
will be tested for the stationary or non-stationary phenomenon by some
selected testing methods. If these time-series variables are stationary,
the VAR function will be estimated at the level. We decide to choose
the Augmented Dickey-Fuller (ADF) method in order to test the unit
root of the variables because this method is popularly known as the
most efficient one to examine this phenomenon. According to Dickey
and Fuller (1979), the ADF testing method is based on the regression
function as below.

(2)

where t is represented as a trend time. e function will be checked
with the null hypothesis (H0) that γ = 0, which suggests that the time
series variable is non-stationary and against the alternative hypothesis of
H1: γ < 0. e tau statistic (T) is employed to check the produce. e T is
calculated and compared to the relevant critical value for the ADF test. If
the test statistic is less than the critical value, then we agree that the null
hypothesis (H0) is rejected, and no unit root is confirmed (which means
that the time series is stationary). Otherwise, we will make a regression
with the first differences in case these variables are non-stationary at the
level.

Secondly, before the estimation of the VAR model, we will use the
Johansen co-integration test (Johansen, 1988) to check the long-term
cointegration relationship among variables in the VAR model. Following
the Johansen method, we will calculate two kinds of likelihood ratio
criteria including the Maximum Eigenvalue and Trace statistics. ese
criteria are used to test the existence of long-term cointegration vectors
between the variables in the function. e likelihood ratio values are
defined by the following functions:

(3)
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(4)

Based on the Johansen testing method (Johansen, 1988), we denote ‘T’
as the total observations in the sample, and λi  (i = 1, 2, ..., p; λ1 > λ2 > ... >
λp) is known as the Eigenvalue. e λMaximum statistic is used to test the
null hypothesis (H0) of r cointegrating against the alternative hypothesis
(H1) that there are (r + 1) cointegrating vectors. e null hypotheses will
be tested in the following progress: H0: r = 0 against H1: r = 1; H0: r ≤ 1
against H1: r = 2; ... ; H0: r ≤ p – 1 against H1: r = p. From the result, if
H0: r = 0 is rejected at the significance level of 5%, and H0: r ≤ 1, ... and
H0: r ≤ p – 1 are not rejected at the same value, then it can be concluded
that the λMaximum test statistic implies the existence of at most one co-
integrating vector. We use the λTrace statistic to test the null hypothesis
(H0) that has at most r cointegrating vectors in the function. e testing
result indicates that the number of cointegrating vectors is less than or
equal to r. In the situation of the λTrace statistic, the testing progress
includes the null hypothesis H0: r = 0 against H1: r ≥ 1; H0: r ≤ 1 against
H1: r ≥ 2; ... ; H0: r ≤ p - 1 against H1: r = p. If the H0: r = 0 is rejected
at the significance level of 5%, H0: r ≤ 1, ... and H0: r ≤ p - 1 cannot be
rejected at the same value. We can conclude that the λTrace test confirms
the existence of at least one co-integrating vector.

irdly, the Johansen test has suggested the existence of at least a long-
term cointegrating vector between variables. We will estimate the VAR
function at the optimal lag, which will be chosen by the reference of some
citation values. e measurement of the impact of fiscal and monetary
policy on inflation will be investigated by Variance Decomposition
analysis of Impulse response functions.

Finally, the Granger causality test is employed to analyze the causal
relationship between these variables.

Data description

e paper uses a quarterly database collected from the first quarter
of 2004 to the fourth quarter of 2018. e size of the sample is 60
observations. e consumer price index (CPI) data is sourced from the
General Statistics Office of Vietnam (GSO). e tax revenue (TAX) and
government expenditure (GE) data are from the Ministry of Finance
of Vietnam (MOF). e money supply (M) data is M2 value, which
is sourced from the State Bank of Vietnam (SBV). e unit of the
tax revenue, government expenditure, and money supply is a thousand
billion Vietnam dong. e exchange rate (EXCH) data is the nominal
exchange rate calculated between the Vietnam dong and the US dollar.
e nominal exchange rate is collected from the State Bank of Vietnam.
e descriptive statistics of the variables are represented in Table 1.
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Table 1
Descriptive statistics of the variables

Before employing quantitative techniques, the database of my paper is
initially analyzed by the graphing method. e graphing method is simple
but powerful to evaluate a database with different tools. It provides quick,
visual summaries of essential data characteristics. In general, the graphical
method is typically employed with quantitative statistical evaluations.
Table 1 shows a statistical description of the macro-economic variables in
the VAR function. Because of the fast development of the economy, the
CPI, tax revenue, government expenditure, money supply, and exchange
rate robustly increased for the study period. However, the first-difference
values of these macro-economic variables fluctuated around their mean
values. Finally, the first-difference value graphs show potential evidence
of a long-term cointegration relationship between the variables.
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Figure 2
e time series variables at the level and first difference values

Result and discussion

Based on the literature of statistics, a unit root is defined as a stochastic
trend in a time series. Accordingly, if a time series has a unit root, it will
be determined as a systematic pattern that is unpredictable. Some usual
testings of statistics (e.g., t, F or the R-squared) cannot have the standard
distributions if some of the time series in the function have unit roots
(Stock & Watson, 1988). So the unit root test must be employed to
test for stationarity in a time series before estimating in the econometric
function.

To test the unit root of the variables including the price volatility
(CPI), tax revenue (TAX), government expenditure (GE), money supply
(M), and exchange rate (EXCH), our paper applies the Augmented
Dickey-Fuller (ADF) testing method. e ADF test is chosen because
this method allows for less restrictive assumptions for the time series
in the function than others. Besides, there are three conditions applied,
including (i) with intercept, (ii) with a trend and intercept, and (ii)
without a constant for the testing process. e testing results (see Table
2) show that only the Money supply (M) is likely to be stationary at the
significance level of 1% (with intercept, and without a constant model),
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while the remaining variables are non-stationary. However, the testing for
the first difference shows that all of these variables are stationary at the
significance level of 1%. is result implies that the VAR function will be
regressed using the first difference of time-series variables. e unit root
test results are presented in Table 2.

Table 2
Result of the Unit root test for the variables

*** the rejection of the null hypothesis of unit root at the significance level of 1%, 5%, 10%, respectively. Lag length is 10 periods
** the rejection of the null hypothesis of unit root at the significance level of 1%, 5%, 10%, respectively. Lag length is 10 periods
* the rejection of the null hypothesis of unit root at the significance level of 1%, 5%, 10%, respectively. Lag length is 10 periods

Further, we will test the null hypothesis of no cointegration as opposed
to the alternative hypothesis for the variables in the function. Based on
our regression strategy in the previous section, the Johansen cointegration
test (Johansen, 1988) is employed to examine the possible cointegration
vectors between the variables in Equation (1). e testing results indicate
that the null hypothesis of no cointegration vector between the variables
is rejected at the 1% significance level (see Table 3). e result of the Trace
test confirms the existence of at most five cointegration vectors among
the variables at the significance of 1%. However, the result of the Max-
Eigenvalue test only concludes the existence of at most two cointegration
vectors at the significance of 1%. ese results imply that there exists a
long-term relationship between the consumer price index and the tools
of fiscal and monetary policy (including tax, government expenditure,
money supply, and exchange rate) in Vietnam over the study period. e
result of the Johansen test is summarized in Table 3.

Table 3
Results of the Johansen cointegration test

Calculations from the study data
*** denotes rejection of the null hypothesis at the significance level of 1%.
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Aer the Johansen test has affirmed the cointegration relationship
between the variables in Equation (1), we will analyze the effect of fiscal
and monetary policy by the regression of the VAR technique. e next
step is the estimated progression to choose an optimal lag for the VAR
function. e measurement of policy impulses is performed through
the variance decomposition technique and impulse response function.
e determination of the optimal lag length for the VAR function is
based on a comparison between several reference criteria values. We
use five criteria, which include the LR (Sequential modified LR test),
PFE (Final prediction error test), AIC (Akaike information criterion
test), HQ (Hannan-Quinn information criterion test), and SC (Schwarz
information criterion test). According to the results in Table 4, the SC
criterion suggests no lag, besides, the LR, FPE, and HQ indicate the
optimal four lags, and the AIC confirms the five lags in the VAR function.
Because of the limit in the freedom of degrees in our time-series database,
the four lags were chosen as the optimal lag length for the VAR equation.

Table 4
Suggestions for the optimal lag length of the VAR function

Calculations from the study data
* indicates lag order suggested by the criteria. LR: Sequential modified LR test statistic (each test at 5% level). FPE: Final prediction

error. AIC: Akaike information criterion. SC: Schwarz information criterion. HQ: Hannan-Quinn information criterion.

In order to test the fitting of the econometric model, the VAR function
will be estimated at the four lags, and then we will use the regression result
to do some diagnostic tests. First, based on the graph of the unit cycle, we
can conclude that the VAR model is appropriate with four lags because all
the points are totally located in the unit cycle (see Figure 3). Second, the
test for the serial correlation phenomenon will be done by the Lagrange-
Multiplier (LM) test. e testing result also confirms there is no serial
correlation problem in the VAR model, and it well appropriates for our
analysis of the effects of the policies on inflation in the next paragraphs.
e Lagrange-Multiplier testing result is represented in Table 5.
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Figure 3
e graph of the Unit cycle

Table 5
Result of the Lagrange Multiplier LM test

Calculations from the study data

Based on the VAR estimation, the effects of the economic policies
on price fluctuations are presented in the following equation. In the
VAR function, the fiscal variables are taxation revenue and government
expenditure, and the monetary variable includes money supply and
exchange rate. e R-squared value is 0.6694, which means 66.94% of
the proportion of the variance for the price fluctuation variable that is
explained by policy variables in the VAR regression model.

DCPI = 2.963 + 0.545 DCPI(-1) + 0229 DCPI(-2) – 0.383 DCPI(-3)
– 0.062 DCPI(-4) + 0.039 DTAX(-1) + 0.003 DTAX(-2) + 0.039

DTAX(-3)
+ 0.043 DTAX(-4) + 0.002 DGE(-1) + 0.027 DGE(-2) + 0.024

DGE(-3)
– 0.017 DTAX(-4) + 0.009 DM(-1) – 0.001 DM(-2) + 0.005 DM(-3)
– 0.023 DM(-4) + 0.223 DEXCH(-1) – 1.958 DEXCH(-2) + 4.253

DEXCH(-3)
+ 4.234 DEXCH(-4)
R-squared = 0.6694 Adj R-squared = 0.4750

In this part of the study, the variance decomposition is used to analyze
the effect of the policies on inflation in the Vietnamese economy. e
duration used for the variance decomposition analysis is 10 quarters (2.5
years). e results from variance decomposition report that the tools of
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fiscal policy only cause 3.13% of the volatility in DCPI in the short run
and 24.96% in the long run, however, the tools of monetary policy cause
2.17% of the fluctuation of DCPI in the short run and 23.49% in the long
run. erefore, it could be concluded that the impact of the fiscal policy
was stronger than the monetary policy in impulsion of the price volatility
over the study period. In summary, the combination of these two policies
resulted in 5.30% of the variation in DCPI in the short run and 48.45%
in the long run.

Table 6
e variance decomposition results

Calculations from the research data

e result also shows that the change in DCPI is affected by the
variation of tax revenue of 2.35 % in the short run, and 3.84% in the long
run. Moreover, the government expenditure effect on DCPI is 0.77% in
the short run and 21.11% in the long run. e result shows that the short-
term fluctuation of DCPI made by the money supply is 2.16%, and in
the long run it is 10.84%. e exchange rate contributes 0.15% to the
volatility of DCPI in the short run, and 12.65% in the long run. Based
on the decomposition result, the government expenditure explained the
highest proportion in the price fluctuation in Vietnam.

e impact of fiscal and monetary policy on the consumer price index
in Vietnam in the research period will be more clearly analyzed using the
graphs of impulse response functions. e result of the impulse response
functions will add more evidence for the variance decomposition results.
We continuously use the period of 10 quarters to analyze the policy
impulses in our study. ere are four graphs that represent the impact
of tools of policies on the consumer price index in the study period. e
graph, namely the response of DCPI to DTAX, shows the effect of the tax
on CPI. e graph of the response of DCPI to DGE presents the effect of
government expenditure on CPI. e impacts of the money supply and
exchange rate are shown in the graphs of the response of DM to DCPI as
well as the response of DEXCH to DCPI.

First, the effects of tax and money supply on the consumer price index
show quite small and faint responses. e tax creates a wave response
in the general price level: an increase in tax leads to a slight increase in
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consumer price index values in the first period, and then the consumer
price index returns to balance in the long run. By contrast, the raising of
the money supply leads to an increase in the consumer price index in the
first period, the consumer price index will decrease and return to balance
in the long run. Second, the government expenditure has a remarkable
impact on the price fluctuation in which an increase in government
expenditure will stimulate consumer price index up to the highest aer
three quarters, however, the consumer price index is reduced very rapidly
and returned to a balanced situation in the long run. ird, the exchange
rate has the largest positive effect on price fluctuation in the five quarters,
this impact is also significant, aer that the general price level slows down
and goes to balance in the long run. Obviously, the graphs indicate that
the government expenditure and exchange rate have significant impact
on price fluctuation in the study period.

e graphs of impulse response function also point out that the
effect of fiscal policy is higher than monetary policy. e government
expenditure has the highest positive impact on the consumer price index
in the third quarter, and the tax revenue has a similar impact at this
time. So we can presume that this is a multiplier effect of fiscal policy
on inflation. Coming back to the monetary policy, the graphs show that
the exchange rate has a strong increasing effect on the consumer price
index in the fourth period, however, the money supply has a decreasing
impact on the consumer price index at this time. On the other hand, they
are opposite effects and will deactivate each other. So this finding means
that the effect of monetary policy on the consumer price index is quite
small and is not the important reason that induces the fluctuation in the
inflation in the study period.

Figure 4
Response functions of the variables from Policy Shocks
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According to the impulse response function results, we can conclude
that all the primary tools of fiscal and monetary policies contribute
to the up-and-down fluctuation on the consumer price index in the
research period. It implies that when the government tries to adjust the
macro indicators (e.g., supports economic growth), the tools of fiscal and
monetary policies are some of the factors that result in the fluctuation
of inflation during the last decade in Vietnam. In the four tools of
two policies, the government expenditure seems to have the strongest
influence on the consumer price index in the study period.

Table 7
Result of the Granger causality test

Calculations from the study data

In order to have a deeper analysis of the real effects of fiscal and
monetary policy on price fluctuation in Vietnam, we employ the Granger
causality test (Granger, 1988) to identify the causality relationships
between the variables in the VAR model. e Chi-squared distribution
values of Wald’s test are calculated to conclude the causal relationship
between the tools of policies, including the tax, government expenditure,
money supply, exchange rate, and the consumer price index. With an
application of the VAR model with four lags as the optimal lag length,
accordingly, the result of the Granger causality test is reported in Table 7.

ere are some interesting findings coming from the testing process.
Results of the Granger causality test show some causal relationships
between the consumer price index (DCPI) and economic policy variables
in the Vietnamese economy. ere is a one-way Granger causality
from the government expenditure (DGE) to the consumer price index
(understood as price fluctuation) as well as a one-way Granger causality
from the exchange rate (DEXCH) to consumer price index at the
significance level of 5%. e Granger causality test confirms that there
is no evidence of the existence of the causal relationships between the
tax (DTAX) or the money supply (DM) to the consumer price index
in Vietnam in the study period. However, we found a one-way Granger
causality from the consumer price index to the tax revenue at the
significance level of 5%, and a two-way Granger causality between the
consumer price index and the money supply at the significance level of 1%.

e linkage between the graphs of impulse response function and
the Granger causality test helps to understand more clearly the effect of
fiscal policy and monetary policy on price fluctuation in the case of the
Vietnamese economy. All of the investigated results also strongly confirm
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that the government expenditure (known as a tool of the fiscal policy) and
the exchange rate (as a tool of the monetary policy) had robust effects on
the consumer price index. Finally, this result could be understood as an
assumption that the fiscal policy, as well as the monetary policy, caused
inflation in Vietnam in the period of 2004 to 2018.

Conclusion

e paper studies the effect of fiscal and monetary policy on price
fluctuation in Vietnam, a highlighted emerging economy that has faced
some problems regarding galloping inflation over the previous decades.
e evidence of these policies in the case of Vietnam is a good reference
for policymakers as well as researchers in developing countries, especially
emerging economies. Some econometric methods have been employed
including the VAR technique, the Johansen cointegration test, and the
Granger causality test with a time-series database collected from the first
quarter of 2004 to the fourth quarter of 2018.

e policy implications of our paper are multiple. Our findings show
that the fiscal policy is more significantly motivating than the monetary
policy on inflation in Vietnam. Besides, the impact of government
expenditure is the most robust in comparison with other tools, this
finding shows that price fluctuation in Vietnam depends on the increase
in public expenditure. An increase in government expenditure is the
reason that leads to a rise in the consumer price index. e monetary
policy affects price fluctuation through the adjustment of the exchange
rate but its impact is smaller than the government expenditure of the fiscal
policy. Our results conclude that the tools of both policies also contribute
to the fluctuation in the consumer price index (of course, the volatility of
inflation) in Vietnam in the study period. With the objective of increasing
the effectiveness in making and administration policy in order to have
moderate inflation in Vietnam in the coming time, the Vietnamese
policymakers need to carefully consider the government expenditure (in
the fiscal policy) and the exchange rate (in the monetary policy) because
our evidence shows that they are the main reasons making increased
price fluctuation in Vietnam. e study results also emphasize the price
sensitivity to macroeconomic policies in Vietnam, so policymakers at the
Central Bank of Vietnam and the Ministry of Finance should be careful
using these tools. Furthermore, future studies on inflation may include
some macroeconomic variables such as gold price fluctuations (due to
Vietnamese people having a habit of storing gold) or cost shocks such as
the increase in the price of oil or electricity, which can affect the price
fluctuations.
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