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Abstract: This study examines the impact of contractionary monetary policy on inflation in Bangladesh
using time series data for 1987-2022. Money supply, interest rate, and exchange rate are taken as independent
variables to show their effect on inflation. The ADF test is used to test the stationarity of the variables in the model,
and all the variables are stationary at the first difference. As a result, Johansen’s co-integration techniques are used,
revealing a co-integrated equation in the model. Therefore, the vector error correction model (VECM) is used for
the estimation. The VECM estimation shows that the coefficient of error correction with the inflation rate as a
dependent variable is negative and statistically significant at 5%, implying a robust long-run relationship between
money supply, interest rate, exchange rate, and inflation rate. In the short run, bidirectional causality exists between
the money supply and inflation only at the first lag. Moreover, the study found no overall short-run significant
causality between the money supply, interest rate, exchange rate, and inflation. The novel approach of this study lies
in its comprehensive analysis of the intricate relationship between monetary policy instruments and inflation
dynamics in Bangladesh.
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1. Introduction

Over the years, monetary policy has consistently
been viewed as a crucial tool for achieving
macroeconomic goals. One of the most fundamental
macroeconomic objectives is price stability. Managers
of monetary policy have frequently established targets
on intermediate variables, such as the short-term
interest rate, money supply growth, and exchange rate,
in pursuit of macroeconomic stability. It is said that the
money supply, among these monetary intermediate
variables, has a bigger impact on the economy because
of its impact on inflation, where inflation is a burning
issue for consumers. Therefore, it is one of the main
concerns of monetary policy to target inflation level.
Particularly broad money growth, money expansion
has a substantial short-term effect on inflation [1].

According to the Bangladesh Bank [2], the average
monthly inflation rate for December 2023 was 9.48%, a
significant increase from the previous year. The
government made a valiant effort to rein back inflation.
The government hopes to keep the average annual
inflation rate in the upcoming fiscal year 2024-25
within 6%, according to a statement made by Finance
Minister AHM Mustafa Kamal in his budget address
for the fiscal year 2023-2024 [3]. One of the key
objectives of the monetary policy during the first half
of FY24 was to bring inflation down to the targeted
level mentioned in the national budget. Four significant
reforms were brought about by the new monetary
policy in this regard: (i) the creation of a lending
reference interest rate; (ii) the creation of a policy
interest rate corridor; (iii) the unification of the
exchange rate; (iv) a revised gross international reserve
calculation methodology that was compliant with the
Balance of Payment and International Investment
Position Manual (BPM6).

This study examines the effects of contractionary
monetary policy on inflation in Bangladesh over 35
years. This work uses the vector error correction model
(VECM) technique to empirically investigate this
relationship. This method is used because of the
stationarity of all variables after differencing once and
the presence of a cointegrated equation in the model.

The decision to examine the impact of
contractionary monetary policy on inflation in
Bangladesh is motivated by its significance within the
country’s economic context. To achieve Bangladesh’s
goals of long-term economic stability and progress, it is
crucial to comprehend the impact of monetary policy
tools on inflation. The research findings provide
policymakers, economists, and financial analysts with
useful insights into developing successful strategies for
monetary policy to achieve price stability.

2. Literature Review

Several studies have investigated the relationship
between monetary policy and inflation.

Daniel and Nuhu [4] analyzed Nigeria’s monetary

policy to control inflation. The researchers used
quarterly data spanning from 1980Q1 to 2012Q4 and
applied  co-integration and  error  correction
methodologies. Their research demonstrated a
substantial positive correlation between the money
supply and inflation in the short and long term.

Hossain [5] aimed to elucidate the impact of money
on inflation in Australia by analyzing annual data from
1970 to 2017 and quarterly data from 1970Q1 to
2015Q1. The results obtained using the Johansen co-
integration approach and ARDL bounds-test indicated
a long-term link between money, actual production,
prices, interest rates, and exchange rates. Moreover,
compelling evidence was discovered indicating a
cause-and-effect relationship in the short term between
the expansion of the money supply and inflation.

Nguyen et al. [1] determined the impact of fiscal
and monetary policy on inflation in Vietnam from 1997
to 2020. They determined that inflation in Vietnam is
positively correlated with the money supply, fiscal
deficit, interest rate, and government expenditure by
using the VAR methodology. It has been determined
that government expenditure exerts the most significant
influence on inflation among these variables. In
contrast, trade openness has a negligible and adverse
effect on inflation.

Ahiabor [6] examined the effects of monetary
policy on inflation in Ghana from 1985 to 2009. His
results showed long-run positive relationships between
money supply and inflation and between exchange rate
and inflation and a negative relationship between
interest rate and inflation.

Tran [7] analyzed the effectiveness of monetary
policy transmission channels in preventing inflation in
Vietnam from 2001 to 2015. Using the VECM model,
he found credit growth to be a critical determinant of
inflation. He also found a long-term positive
relationship between the inflation and interest rates,
where there is a significant short-term causal
relationship between credit growth and interest in
inflation. However, his study failed to confirm a
relationship between the exchange rate and inflation in
the short and long run.

Agarwal and Shah [8] evaluated the objectives of
monetary policy and its effect on inflation and growth.
Using a panel of developing countries that have
adopted inflation targeting, their findings suggested
that the adoption of inflation targeting reduces
inflation, increases growth rates, and reduces external
debt. However, in lowering inflation, targeting inflation
has only sometimes been successful.

Islam and Uddin [9] estimated an error correction
model to examine the effectiveness of the interest rate
on inflation in Bangladesh using the 1980-2010 data.
Their result found that by changing the interest rate,
deviations in inflation from the target can be corrected.
They recommended inflation targeting as a monetary
policy strategy for Bangladesh.
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The majority of studies have identified a notable
positive correlation between money supply and
inflation. However, there was a complex link between
inflation, interest rates, and currency rates. There is
potential to explore the connection between monetary
intermediaries, such as interest and exchange rates, and
inflation. No study has identified a correlation between
money supply, interest rate, exchange rate, and
inflation in a unified framework. This study
demonstrates the impact of contractionary monetary
policy on inflation using these variables with the same
methodology.

3. Data and Methodology

The research was conducted using secondary data
for 1987-2022. Secondary sources include the World
Bank's World Development Indicators and the
Bangladesh Economic Review published by the
Ministry of Finance, the government of the People's
Republic of Bangladesh. This study uses INF, MS,
INT, and EXG variables as inflation, money supply,
interest rate, and exchange rate, respectively. The
Consumer Price Index (CPI) is used as a proxy for
inflation (INF), broad money (% of GDP) is used as a
proxy for money supply (MS), lending interest rate is
used as a proxy for interest rate (INT), and weighted
average exchange rate is used as a proxy for exchange
rate (EXG).

The initial stage utilizes the augmented Dickey-
Fuller (ADF) test to assess the stationarity of the data
series. Null hypothesis: The variable being studied
possesses a unit root and is being compared against the
alternative hypothesis that it does not. The lag duration
of each data series was determined using the Akaike
information criteria (AIC). The Johansen-Juselius [10]
co-integration technique analyzes the long-term
connection between the chosen variables. Johansen and
Juselius [10] and Johansen [11] provide two test
statistics for determining the quantity of co-integrating
vectors. This method compares the option of having r +
1 co-integrating vectors with the null hypothesis of
having r co-integrating vectors. Subsequently, the
alternative choices r = 1 and r = 2 are compared with
the null hypothesis r = 0, and the process continues.
Granger [12] asserts that a co-integrating vector
requires causation between the variables in at least one
direction. Hence, to determine the causal connection
between the variables, we calculate the VECM. Here
are the model specifications:

AINF, = o+ T n, AINF,_; + XK1 0,AMS ; +
Yk @ AINT,_,, + XK1y AEXG,_, +
xlECTt—l + Elpeerennennns (1)

AMS, = B + ¥i'n, AINF,_; + XF 21 6,AMS _; +
Yk @ AINT,_,, + XK1y AEXG,_, +
}"ZECTt—l + Epevnninnnnn. (2)

AINT, =y + Xi' n, AINF,_; + $FZ1 6,AMS _; +

YK @y AINT,_,, + SKZdy AEXG,_, +
7\43ECTt_1 + 83t ........... (3)
AEXG; = 8 + Xi-' n, AINF,_; + XF21 6,AMS _; +
YK @y AINT,_, + XK2dy AEXG,_, +
7L4_ECTt_1 + Efpecenennnnnn (4)
Transforming all variables of Equations 1-4 into log
form, the model is rewritten as follows:
ALNINF, = o + ¥{<' n, ALNINF,_; +
Y21 6,ALNMS _; + Y5 @,, ALNINT,_,,, +
K1y, ALNEXG,_, + MECT,_1 +&1¢.cen...... (5)
ALNMS, = B + ¥i<' n, ALNINF,_; +
Y21 6,ALNMS _; + Y5 @,, ALNINT,_,,, +
YhZiv, ALNEXG,_, + MECT,_1 + €3¢.e...... (6)
ALNINT, = v + %' n, ALNINF,_; +
Y21 ,ALNMS _; + ¥%" @,, ALNINT,_,,, +
YhZiv, ALNEXG,_, + MECT,_1 + €3;........... (7
ALNEXG, = & + %' n, ALNINF,_; +
Y21 ;ALNMS _; + 5" @, ALNINT,_,,, +
K 1w, ALNEXG,_p + MECT._; + €4...o....... (8)
where:
a, B, v, and - the vectors of constant terms;
Mi, 6, Om, and y, - the short-run dynamic coefficients
of the model adjustment long-run equilibrium;
k-1 - the lag length reduced by 1;
Ai - speed of the adjustment parameter with a negative
sign;
ECT., - the error correction term, the lagged value of
the residuals obtained from the co-integrating
regression of the dependent variable on the regressors,
which contains long-run information derived from the
long-run co-integrating relationship;
&; - random error term;
LNINF - log of inflation;
LNMS - log of money supply;
LNINT - log of interest rate;
LNEXG - log of exchange rate, which is measured as
taka per US dollar;
t - time trend.

4. Results and Discussion
4.1. Empirical Analysis

4.1.1. Unit Root Test

From Table 1, we can see that except inflation, all
the variables have a unit root at level, but all variables
have no unit root at the 1st difference.

Table 1 Results of the ADF test (The author’s computation using

Stata 12)
Variables Level 1% Difference
Intercept Trend Intercept  Trend
LNINF -3.889***  -4.142** -5185*** .5 132***
LNMS -1.447 -0.869 -3.280***  -3.511*
LNINT 0.270 -0.916 -3.748***  -3,956**
LNEXG -1.253 -1.332 -3.430***  -3.330*
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*** ** and * indicate that variables are stationary at 1%, 5%, and
10% significance levels, respectively.

4.1.2. Optimal Lag Selection
The AIC, Schwarz information criteria (SC),
Hannan-Quinn information criterion (HQ), and final

prediction error (FPE) are used to determine the
maximum lag where the AIC and FPE exhibit superior
performance compared with the alternative criteria
examined when applied to small samples of 60
observations or fewer [13].

Table 2 Summary of lag selection criterion results (The author's computation using Stata 12)

Lag LL LR FPE AIC HQIC SBIC

0 30.0444 2.3¢-06 -1.62778  -1.56705  -1.44456
1 154376 248.66 2.7e-09  -8.39851  -8.09485* -7.48242*
2 171.895 35.039  2.6e-09* -8.49347  -7.94688  -6.84451
3 188.857 33.923 2.8e-09  -855357  -7.76407  -6.17175
4 208,581 39.447* 2.9e-09  -8.78629* -7.75386  -5.6716

* indicates the lag order selected by the respective criterion.
In accordance with the Akaike information choose the appropriate lag length, which supported an

criterion, the chosen order is Lag 4, as the FPE and
AIC propose varying lengths of optimal latency.

4.1.3. Johansen’s Co-Integration Test

Since all variables are stationary at the 1st
difference, Johanson’s co-integration approach can be
used to determine whether the variables are co-
integrated. Johansen and Juselius’s [10] co-integration
tests based on ECM using an optimum lag length. We
employed Akaike’s final prediction error criterion to

optimum lag length of 4.

Table 3 presents the results of the Johansen
cointegration test at the trace and maximum
eigenvalue. Here, the trace and maximum eigenvalue
indicate one possible co-integration relationship
between LNINF, LNMS, LNINT, and LNEXG at a 5%
significance level. However, it does not indicate the
direction of long-run and short-run causality between
the variables. Therefore, we employ the VECM
estimation to determine the direction of causality.

Table 3 Results of the Johansen co-integration test (The author’s computation using Stata 12)

Co-integrating Rank (r) Eigenvalue Trace Statistic  Critical Value at 5% Max Statistic  Critical Value at 5%
r=0 - 59.9952 47.21 39.3100 27.07
r<i 0.70725 20.6851 29.68 13.0274 20.97
r<2 0.33443 7.6578 15.41 7.0645 14.07
4.1.4. VECM run elasticities when the variables are logarithms and

When co-integration exists within the system of
variables, the VECM is estimated. This makes it

possible to assess both long- and short-term
coefficients. We can investigate short-term departures
from  equilibrium and long-term  equilibrium

relationships among variables by employing VECM
estimation. Furthermore, the adjustment coefficients
illustrate correcting the disequilibrium or short-run
aberrations.

The long-run relationship between inflation, money
supply, interest rate, and exchange rate for one co-
integrating vector for Bangladesh in the period of
1987-2022 is revealed below (standard errors and p-
vales are displayed in parenthesis):

ECTw; = [LNINF.; — 5.049 LNMS,; + 1516
LNINT; +5.757 LNEXG,; — 10.199]

(0.617, 0.000) (0.475, 0.001) (0.815, 0.000)

So, LNINF; = 10.199+5.049 LNMS,; — 1.516
LNINT.;—5.757 LNEXG, + ECTy,

At the 1% level of significance, every coefficient is
significant. The coefficients can be understood as long-

only one co-integrating vector is calculated. Therefore,
a 1% increase in money supply is expected to result in
a 5.049% increase in inflation; this estimate is
noteworthy. It is well accepted because the money
supply eventually proves to be harmful to fluctuating
inflation [14, 15]. The inflation rate decreases by
1.516% for every 1% interest rate increase, and the 1%
depreciation in the exchange rate reduces inflation by
5.757%. In general, the INF mentioned above equation
result is satisfactory because money supply has a
correct positive sign with the inflation rate and the
interest rate has a correct negative sign with inflation.

Table 4 demonstrates the presence of both long-run
and short-term causality between independent variables
and their corresponding dependent variables. The
coefficient of ECT (error correction term), also referred
to as the speed of adjustment term, indicates long-run
causality, while LD (first-lag difference), L2D (second-
lag difference), and L3D (third-lag difference) indicate
short-run causality.

Table 4 The VECM result summary (The author's computation using Stata 12)

Dependent variable Independent variable ECT
LD L2D L3D
ALNINF LNINF  .0048857 -2570317  -.2229996 -.9195191**
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Continuation of Table 4

LNMS -2.953988*
LNINT  .8920942
LNEXG 5.73571
ALNMS LNINF  -.0787581**
LNMS .2053542
LNINT  -.1257918
LNEXG 1.295892*
ALNINT LNINF  .0750562*
LNMS -.311651
LNINT  .2818514
LNEXG 1.991489***
ALNEXG LNINF  -.0087883
LNMS .0390474

LNINT  -.3508776***

LNEXG .3356877

-2.227882 -.6864055

2.414078 -1.364679

1.071676 2.775245

-.0202975 -.0103458 .0231506
.0577315 -.021332

3121231 -.1444753

-.9180698 1.267582**

.0558935 .0492172* -.1001941*
-.1115003 -.6117186**

.3616252 .0534309

.0168551 .7095946

-.0123744 .0207529 .0403494
.2741802** .052343

-.0043273 -.0363833

-.3696699 -.1707998

*** ** and * indicate that variables are stationary at 1%, 5%, and 10% significance levels, respectively.

The coefficient of the error correction term for
inflation as the dependent variable is negative and
statistically significant at a significance threshold of
5%. This suggests a robust long-term relationship
between money supply, interest rate, exchange rate,
and inflation. The coefficient for the error correction
term of the interest rate, when it is the dependent
variable, is negative and statistically significant at the
10% level. This indicates a strong and enduring
relationship  between inflation, money supply,
exchange rate, and interest rate.

In the short run, at first-lag difference, LD, there
exists bidirectional causality between the inflation and
money supply. The same directional relationship at the
same lag difference also exists between the exchange
and interest rates. Unidirectional causality exists
between the exchange rate and money supply because
LD and L3D of the exchange rate influence the money
supply, whereas only L2D of the money supply affects
the exchange rate. Unidirectional causality between the
inflation and interest rates also exists where LD and
L3D of the inflation impact the interest rate, but there
is no significant relationship between the interest and
inflation rates.

Table 5 shows that we cannot reject the null
hypothesis in all cases because the p-value > 0.05.
Therefore, there is no overall short-run causality
between the money supply, interest and exchange rates,
and inflation.

Table 5 Summary of the overall short-run causality between the
money supply, interest and exchange rates, and inflation (The
author’s computation using Stata 12)

Null and alternative hypotheses P-value
Ho: There is no overall short-run causality 0.2934
between the money supply and inflation.

Ha: There is an overall short-run causality

between the money supply and inflation.

Ho: There is no overall short-run causality 0.4796
between the interest rate and inflation.

Ha: There is an overall short-run causality

between the interest rate and inflation.

Ho: There is no overall short-run causality 0.6581
between the exchange rate and inflation.

Ha: There is an overall short-run causality

between the exchange rate and inflation.

4.2. Diagnostic Test

4.2.1. Autocorrelation Test

The Breusch-Godfrey serial correlation LM test is
used to test serial correlation between residuals of the
model. The null and alternative hypotheses are as
follows:

Ho: There is no serial correlation of any order.

H1: There is serial correlation in the residual.

According to Table 6, we cannot reject the null
hypothesis because p-value > 0.05. Therefore, there is
no autocorrelation among the residual terms.

Table 6 LM test result summary (The author’s computation using
Stata 12)

Lag P-value
1 0.79895

2 0.45751

4.2.2. Normality Test

The VECM model’s error terms should have a
normal distribution. The parameter estimates will only
be efficient if the error terms are normally distributed,
but the outcomes will still be reliable. The Jarque Bera,
Skewness, and Kurtosis tests are used to verify that the
error terms are normally distributed. Here, the null and
alternative hypotheses are as follows:

Ho: The error terms are normally distributed.

H1: The error terms are not normally distributed.

Table 7 shows that we cannot reject the null
hypothesis because the p-value > 0.05. Therefore, the
error terms are normally distributed.

Table 7 Results of the normality tests (The author’s computation
using Stata 12)

Equation The Jarque- Skewness test  Kurtosis test
Bera test (P- (P-value) (P-value)
value)

D(LNINF)  0.85191 0.62220 0.78035

D(LNMS) 0.98676 0.89355 0.92551

D(LNINT)  0.94875 0.76173 0.90822

D(LNEXG) 0.54959 0.45798 0.42143

All 0.98994 0.92406 0.94552
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4.2.3. Stability Test

According to the VECM stability criterion, the
model’s unit moduli will be K-r. In this case, r denotes
the number of co-integrating vectors, and K is the
number of endogenous variables in the model. In this
study, the number of endogenous variables, K = 4, and
the co-integrating vector, r = 1. If the study found K-r
= 4-1, which means 3 unit moduli, we can say that the
model is stable.

According to Table 8, the stability results of the
studied VECM model with four lagged differences
revealed three unit moduli, which satisfies the stability
condition of the VECM model. This indicates that the
number of co-integrating vectors has been specified
correctly.

Table 8 The VECM stability test result summary (The author’s
computation using Stata 12)

Eigenvalue Modulus
1 1

1 1

1 1
4530996  + .7267297i .856408
4530996 - .7267297i .856408
.08626562 + .8293938i .833868
.08626562 - .8293938i .833868
3832726+ .4294131i 575581
3832726 - .4294131i 575581

5. Conclusion

This study analyzed the impact of contractionary
monetary policy on inflation in Bangladesh from 1987
to 2022. In this study, broad money is used as a proxy
for money supply, lending interest rates are used as a
proxy for interest rates, and weighted average exchange
rates are used as a proxy for exchange rates. The ADF
test is used to check the stationarity of the variables.
The result of ADF showed that all variables are
stationary at the 1st difference. As a result, Johansen’s
co-integration techniques were used, revealing a co-
integrated equation in the model. Therefore, the VECM
is used for the estimation. The VECM estimation
shows that the coefficient of error correction with
inflation rate as a dependent variable is negative and
statistically significant at 5%, implying a robust long-
run relationship between money supply, interest rate,
exchange rate, and inflation rate. In the short run,
bidirectional causality exists between the money supply
and inflation only at the first lag. However, there is no
overall short-run significant causality between the
money supply, interest rate, exchange rate, and
inflation.

This article provides a valuable academic
contribution by combining and expanding current
literature on the connection between monetary policy
and inflation, specifically in Bangladesh. By utilizing
sophisticated econometric methods like VECM, it
offers a detailed comprehension of the immediate and

prolonged interactions between monetary factors and
inflation. Moreover, the discovery of a reciprocal
relationship between the money supply and inflation in
the near term enhances the existing knowledge,
questions established beliefs, and encourages additional
investigation in this field.

The findings emphasize the necessity for
policymakers to adopt a sophisticated approach that
considers both immediate and long-lasting connections
between monetary variables and inflation. The
recommendations arising from this research involve
optimizing monetary policy instruments to tackle
particular inflationary patterns, improving data
gathering and analysis capabilities to make more
knowledgeable decisions, and promoting ongoing
research  collaboration between academia and
policymakers to refine monetary policy frameworks in
accordance with changing economic circumstances. In
addition, the study emphasizes the need for continuous
monitoring and assessment of the efficacy of monetary
policy tools in attaining the intended inflation results,
with the aim of promoting long-term economic growth
in Bangladesh.
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