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Abstract

The purpose of this study is to investigate the effects of inflation on rate of economic growth
of the Five Asian countries; namely, Bangladesh, Iran, Indonesia, Malaysia and Pakistan, for
the period 1973 to 2016. Using the appropriate tests, the property was checked and found not
to exhibit the unit root, thus making the data to be stationary. Based on data of the study, the
Least Squares and traditional panel estimation techniques were used. The Least Squares results
revealed that inflation has negative and statistically significant impact on economic growth in
all sampled countries. Similarly, the panel data techniques were also confirmed to be negative
with significant relationship between the rates of inflation and economic growth. Thus, the
main points emerging are that inflation is not helpful but harmful to the rate of economic growth.
This study contributes a valuable addition to the existing literature about linkages of inflation
rate and the economic growth. The findings suggest that an effective macroeconomic policy-
mix needs to be devised to control inflation and encourage the process of economic growth
and development; and thereby largely bolster the social well-being.
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Introduction

The persistent and continuous rise in overall price level of a country is reckoned by
the economiists to be inflation. This rising price level is either beneficial or detrimental

* Faculty of Business and Economics, Abdul Wali Khan University, Mardan, Pakistan.
Notes:

1

. The theory of co-integration as developed by Johansen-Juselius (1990) postulated that variables are require to be of
the same order and of integrated zero at first difference. The study Mallik and Chaudhury (2001), have proved through
ADF test that the model variables are of T (0) at level. Hence, violate presumption of describe co-integration approaches.

. Ina specified model, if series are of both nature i.e. one variable is stationary at level and the other is at first difference;
then the procedure of autoregressive distribute lag model can be used to carry the analysis for long-run and short-run
effects [Pesaran, Shin and Smith (2001)].

. The inflation rate is one factor that effects economic growth. There are so many other variables that influence economic
growth, e.g., population growth, investment, government expenditure, money supply, human capital and trade flows,
etc., [Barro (2013)]. The inclusion of such variables in growth regression will possibly enhance the explanatory power
or value of R-square in the respective regression.
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to economic growth as both theory and empirical evidence remain controversial. As
structuralists are of the view that inflation is necessary for growth, while monetarists be-
lieve that inflation is detrimental for economic growth. To understand, as to how much
the rate of inflation would enhance or deteriorate the rate of economic growth, Khan and
Senhadji (2001) show the estimated rate of inflation is termed as ‘threshold rate’ of in-
flation. The study maintains that estimated threshold rate for industrial countries is 1 to
3 per cent and for developing countries it is 11-12 per cent. For positive association the
inflation rate should be less than the threshold rate.

Usually, inflation is well thought-out as unfavorable for economic growth and devel-
opment when it surpasses a certain level. Previous studies have demonstrated that a very
high or low level of inflation is objectionable for economic growth. Though, some rational
rate of inflation between 3 to 6 per cent is somehow regarded to have positive influence on
economy performance. However, when it exceeds the rational frontier, it provides adverse
effects, accordingly. In a similar manner, undesirable inflation, not only diminishes the
value of money but also attenuate investment and economic growth [Hussain (2005), Khan
(2005), Khan, et al. (2007)]. The term inflation is not new in literature. In a study, Batten
(1981) observed that the United States policymakers have called it a ‘public enemy No.1’
at least four times in the last decade. Thus, an abnormal rate of inflation is a sign of macro-
economic variability that may disrupt the smooth performance of economy. The study of
Mohamad and Said (2011) notes that low inflation is one of the signs of macroeconomic
stability and a low inflation rate is linked to established economy. The study suggests that
an effective monetary policy is required to regulate inflation in the OIC. On the other hand,
low and steady inflation results in stability of financial systems, encourage investment and
consequently bolsters the process of economic development.

The study of Easterly and Fischer (2001) has shown that; “the claim, ‘inflation is
the cruelest tax of all’ is often interpreted and means that inflation hurts the poor, relatively
more than the rich. It could also mean that inflation tax is particularly unfair because the
taxing mechanism is being little understood, the inflation tax can be imposed by stealth.”
Moreover, in a study by Azam and Rashid (2015) mentions that “it is also a fact that in
some situations, inflation is inevitable, during the process of development of poor coun-
tries”. Sometimes the initial stages of development require inflation to induce resource
and expenditure switching among sectors, which will serve to accelerate structural
change.” The study of Idris and Bakar (2017) also finds that inflation is adversely af-
fecting the process of national economic development in Nigeria. Thus, the government
of Nigeria is required to control the disproportionate rise in inflation rate and achieve
higher level of growth in the country.

Partly, in the case of South Asian countries, the contribution of Malik and Chaudhury
(2001) is interesting in considering the aspects of nature and causal linkages between the
two economic variables; namely, the inflation rate and the rate of economic growth for four
countries from the South Asia (Sri Lanka, Pakistan, India, and Bangladesh). With significant
feedback between inflation and growth, the authors found that growth and inflation were
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positively related in the four South Asian countries. The study highlighted that previous
work was ignored by using the error correction and co-integration techniques, to cover pre-
vailing methodological deficiencies. Furthermore, finding of the study make sense of the
statement of Khan and Senhadji (2001) that an inflation rate of one-digit has positive asso-
ciation with economic growth in the case of developing countries. However, according to
the study of Malik and Chaudhury (2001), none of the four countries had high inflation
which was 7 to10 per cent for the sampled period and can be considered as temperate.

Certainly, the literature shows many factors that could affect a country’s economic
growth. However, in this study, the authors’ main focus is the inflation rate of perspective
country. As mention earlier inflation can be detrimental as well as beneficial which de-
pends on the prevailing inflation rate. The rate of inflation is not unanimous in all country
of analysis. Malaysia on an average (during the period) is exhibiting impressive economic
growth with low inflation rate, and Iran is exhibiting low economic growth with high
rate of inflation. According to the World Development Indicators (2018) inflation and
consumer prices (annual percentage) are estimate of 5.513, 8.568, 3.525, 3.725, and
3.127 per cents, while annual growth rate of GDP is estimated at 7.113, 13.393, 5.033,
5.526 and 4.219 per cents, for Bangladesh, Iran, Indonesia, Pakistan and Malaysia, re-
spectively. IMF (2013) reported that global economy remains to achieve well, with in-
creasing resilient growth and trade, but still it muted inflation; whereas, growth in Asia
is projected at 5.6 per cent in 2018 and 2019, while inflation is expected to be subdued.
Though, inflation in Asia and Pacific region may rise once again but, the worldwide fac-
tors containing the United States inflation and the commodity prices becomes less en-
couraging; the managing authorities should stand ready to act, accordingly.

Motivation of the study is based on significance of inflation and economic relation-
ship highlighted by Barro (1996), (2013) and Malik and Chaudhury (2001). In this study,
the core objective is to examine the relationship between growth and inflation rate, in
the case of selected Five Asian countries, namely Bangladesh, Iran, Indonesia, Malaysia
and Pakistan. The available literature reveals that empirical studies on the said issue are
yet scanty for the countries of analysis of this research. It is assumed that these five Asian
countries are high Muslim populated; and they are assumed to have similar characteris-
tics. These countries comprise the highest moderate and lowest inflation rate, and have
the alternative growth rate.

The remaining part of the study, consist of four main sections. Section II deals with review
of relevant literature and Section I1I discusses the model and method for testing the inflation
and growth rate relationship. The data description is interpreted in Section V. Section V con-
tains results and discussion and lastly, Section VI gives concluding remarks of the study.

II. Literature Review

The existing literature reveals that though, many research studies have analyzed
the relationship between inflation and economic growth, but their findings are still in-
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consistent. The earlier empirical studies have shown positive association, such as, Tobin
(1965) found that inflation contributes to economic growth. As stated earlier, the study
of Mallik and Chowdhury (2001) investigates the long-run and short-run dynamics of
linkage between inflation rate and the economic growth. Their study covered different
time period for each country, such as 1974 to 1997 for Bangladesh; 1961 to 1997 for
India; 1957 to 1997 for Pakistan; and 1966 to 1997 for Sri Lanka. The study finds two
interesting results: First, positive and significant linkage between inflation and growth
for all countries of analysis; second, the growth found no more sensitivity to changes
in inflation, as compared to sensitivity of inflation, to changes in economic growth. In
a similar vein, the study of Umaru and Zubairu (2012) used data from 1970 to 2010
and employed the Granger Causality test to assess for inflation effect on economic
growth in the case Nigeria. The results reveal that inflation contributes positively to the
economic growth of Nigeria by boosting productivity and output level in the country.

Instead, some studies are of the view that inflation has negative linkage with eco-
nomic growth, for instance [Fischer (1993), Barro (1996), Bruno and Easterly (1998)].
This negative relationship has also been observed by different studies in the case of Pak-
istan, for instance [Ismail, et al. (2010) and Ayyoub, et al. (2011)]. Similarly, Barro (2013)
used data for almost 100 countries during 1960 to 1990 and detected that inflation and
real per capita GDP growth are negatively related to each other. Ndoricimpa (2017) used
five-year average data of unbalanced panel of 47 African countries, and found that above
the threshold inflation it is harmful to economic growth. Their findings suggest that while
gaining growth advantages of low inflation African management authorities needs to
control the high inflation. Likewise, some other studies provided evidence showing
mixed or neither positive, nor negative impact of inflation on economic growth [Wai
(1995)]. On the other hand, the study of Chowdhury (2002) found that inflation has no
statistically significant linkage with growth in Indonesia. He further suggested for a more
expansionary macroeconomic policy mix. The finding of Hasanov (2011) indicated that
inflation has positive and significant impact on GDP growth of Azerbaijan, but this be-
comes negative when the rate of inflation surpassed 13 per cent, during 2000 to 2009. In
a study, Cuaresma and Silgoner (2014) confirmed the hypothesis that for very low infla-
tion rate (less an estimate of 1.6 per cent) the linkage between inflation and economic
growth is positive, insignificant afterward and negative for high two-digit inflation levels
for a panel of 14 European Union countries. In a recent study, using data for the period
1990 to 2017 Mukoka (2018) finds no association between inflation and growth for Zim-
babwe. The study suggests that Zimbabwean policymakers should focus on sustaining
one digit inflation at a low rate in order to sustain economic growth. Some selected em-
pirical studies related to the rate of inflation and growth are described in Table 1.

The aforementioned studies reveal that there is a dire need for a fresh study to verify
empirically, whether inflation has positive or negative impact on economic growth. Per-
haps this is the reason why Hussain and Chowdhury (1996) stated that it’s tricky to find
the professional consensus from empirical findings that tell us about relationship of in-
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flation and economic growth. Thus, to conclude about the type of relationship between
inflation and economic growth, i.e., positive, negative or none of them, is one aspect of
the issue in debate. It is fair to say that this study is a natural, fresh and updated develop-
ment of previous studies in the subject area; which employ both the cross sectional and
panel data analysis which pinpoints details of the effects of low, moderate and severe in-
flation on economic growth. It is also believed that one can be able to provide informative

TABLE 1

Previous Empirical Research on the Effects of Inflation on Economic Growth

Sample

Author(s) Periods Methodology Resp onse Regressors Findings
Variable
and Country
Mavikela, 2001-2016 (Q) OLS and GDP inflation rate, - Positive in case
etal., South Africa Quantile per capita domestic invest-  of Ghana
(2018) and Ghana ment, Govt. size, - Negative in
monetary depth  case of South
and population ~ Africa
Majumder 1975-2013 Granger GDP Inflation, money Positive
(20106) Bangladesh causality growth supply, rate, &  relationship
and ECM rate remittance
Kasidi and 1990-2011 Cointeg- GDP Inflation Negative
Mwakane- Tanzania artion growth relationship
mela (2013) rate
Ahmad 1971-2011 Granger Logof GDP  Logof Positive
and Joyia Causality inflation relationship
(2012) test & OLS
Patra and 2000 -2008 Co-relation CPI Average - Positive in case
Sahu South Asian  coefficient annual of Sri Lanka,
(2012) Countries-8 test growth rate Pakistan,
Bangladesh,
and India,
while,
- Negative in
case of Nepal
Hussainand ~ 1960-2006 ECM Log of Log of Positive
Malik (2011)  Pakistan GDP inflation relationship
Gillmanand  1990-2003 Fixed effects  Log of Logofinfla-  Negative
Harris (2009) 13 Transition  panel growth tion & money relationship
countries approach demand
Ahmed and 1980-2005 Cointeg- Log of real Log of CPI Negative
Mortaza Bangladesh artion, ECM  GDP relationship
(2005)

Source: Author’s constructed.
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estimates on the knowledge of these sequential incidences appearing somehow, deep-
ened. Likewise, on the subject topic this study is different than others, in three-folds:
First, it (for the first time) considers the inclusive Five Asian Muslim countries. Second,
the covered time period is longer and can provide more robust empirical results. Finally,
it employs the regression analysis of Ordinary Least Squares (OLS) and the traditional
panel data techniques based on the nature of data to estimate on the effects of inflation
on economic growth, for an individual country and for the panel countries. Therefore,
this study certainly contributes to the literature as analyzing relationship between inflation
rate and economic growth. The outcome of this study is expected to assist the policy
makers in formulating useful policy to control inflation.

II1. Model and Method for Testing the Inflation and Growth Rate Relationship

Economic theory of supply side, aggregate demand, aggregate supply, quantity the-
ory and endogenous growth explain the inflation and economic growth relationship.
These theories have shown that inflation is growth enhancing as well as deteriorating
factor [Gokal and Hanif (2004)]. Thus, the theory accounts for positive, as well as neg-
ative association between inflation and economic growth. In this study, an attempt to
find empirically, the estimated effects of inflation on economic growth. Therefore, the
growth model illustrated by Malik and Chaudhury (2001) has been used to consider re-
lationship between inflation and economic growth. Co-integration approach and error
correction models were employed to test the relationship of inflation and growth but the
data after using the ADF test of unit root shows that their model data were stationary at
level, while, this study proceeds with the model of inflation and growth as:

Yu= oy m INF, + 1, (@

where y shows the growth rate in Gross Domestic Product (GDP), /NF is inflation rate
and is derived from annual change in value of consumer price index. The parameter
a, represents constant term, in the subscripts the term 7’ is time trend and 7 is cross
country term, i.e., from 1 to 5. The term x is the stochastic white noise error term. Fi-
nally, 7 is the slope of coefficient, and it measures the responsiveness of response vari-
able in the model, as result of a unit-change in regressors. Equation (1) also shows that
coefficient sign of inflation is to be determined in this study.

It is also assumed that growth rate in period ¢, depends partially on actual flows of
growth rate in the previous years, i.e., (t-1), (t-2) and (t-3), etc. Thus, the dynamic
growth function is expressed in autoregressive term, as follows:

Yu= oyt m INF, + oy, + 1, )

where p shows the different number of autoregressive; the short-run inflation effects
on growth is given by 7 and the long-run effect by (7/1-0).
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Explicitly, there are many factors which can affect or contribute to economic growth
of a country. However, following the study of Mallik and Chaudhury (2001), similar
model for four Asian countries including Bangladesh, India, Pakistan and Sri Lanka is
used. Therefore, this study takes inflation focus variables and investigate for its nexus
with economic growth in Asia-5. Variables in the model are time series; thus the precau-
tionary tests of unit roots for every individual series are needed to understand the nature
of variables, either stationary or non-stationary. For this purpose, the existing literature
proposes alternative test. Most popular are the ADF and PP tests in case where the series
are only time series in nature [Mallik and Chaudhury (2001), Osuala, et al. (2013)]. After
identification of the unit root in the series, researcher can decide about the method to be
used in order to get best estimates, of parameters. For instance, if this study takes the hy-
pothesis that inflation, as well as growth rate are stationary at level and the test of unit
root proves that both series of inflation, as well as the economic growth rate are integrated
in the first order, i.e., stationary at first difference is not at level. It is also an admitted fact
that variables in the rate of change, often exhibits the property of no unit root. Therefore,
with use of stationary variables in the model, the application of ordinary least square
method is valid and gives non-spurious results.

IV. Data Description
1. Data Sources

In this study the annual time series data for empirical exercise is used. It covers the
period 1973 to 2016 for the selected Five Asian countries. Time period from 1973 to
2016 was selected because of the pre-1973 studies (as Pakistan and Bangladesh were a
single country till 1971). The annual percentage change in CPI represents the inflation
rate of respective country with exception of Bangladesh. As for Bangladesh the data on
consumer prices was not available for the year 1973 to 1985. Therefore, annual percent-
age changes in GDP deflator are for inflation rate of the country. Likewise, the annual
percentage change in GDP is used as growth rate of the country. The data on gross do-
mestic product recorded at market price is based on constant local currency and data on
all variables is obtained from the the World Development Indicators (2018).

2. Summary of Descriptive Statistics

Results of descriptive statistics for inflation and growth are given in Table 2, which
comprise of mean, median and standard deviation for inflation and growth rate variables.
It reveals that in case of Malaysia (with low inflationary rate), the country’s growth is
high, and the other countries with high inflation, recorded low growth rate (as in the case
of Iran). Malaysia is taken for the sample period with an average rate of inflation (3.62
per cent) and has the growth rate on an average of 6.21 per cent. Contrary, Iran has high
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TABLE 2

Summary of Descriptive Statistics

g o Bangladesh  Indonesia Iran Malaysia Pakistan
‘5 Statistic

L INF y INF y INF y INF y INF y
EMean 10.61 4.80 11.58 548 18.70 2.05 3.62 6.21 928 4091
a

p‘Median 695 506 889 594 1722 223 3.07 647 8.09 4.84

Z Std. Dev. 1592 2.12 10.10 336 868 887 299 368 533 205

Note: INF stands for inflation and y represent economic growth variable.
Source: Authors’ calculations.

inflation rate of 18.7 per cent, on an average growth rate of 2.05 per cent. By looking at
the value of standard deviation, both the inflation and growth, highly deviate from its
mean value in highly inflated economy of Iran, as compare to the low inflated economy
of Malaysia. Moreover, in Bangladesh and Indonesia, economies inflation deviate highly,
from its mean value rather than the growth from its mean.

V. Results and Discussion
1. Unit Root Analysis

The ADF test is executed to clarify the order of integration of series, individually.
For series, Dickey and Fuller (1981) proposed an estimation of the following regression.

AY=a,+ Y4 oY, F T BAY, b ®

The test assumes that, for stationary series the coefficient of level lagged variable
[in Equation (3)] must be zero, i.e., 0= 0, and (for unit root) o= /. When null hypothesis
is accepted, the series will exhibit unit root; and when it is rejected then there will be no
unit root in the series. Table 3 gives the ADF test results for all variables of the study,
one by one. It shows that when regression Equation (4) includes only the constant, the
growth rate is stationary at 1 per cent for all countries where probability is less than 1
per cent and value of test statistic is high. Instead, with constant and trend all countries
growth rate also look stationary even at 1 per cent level of significance. Considering,
the case or Bangladesh, Indonesia and Iran, the rate of inflation is stationary at 1 per
cents; and either, only the constant or constant and trend in the regression are included.
In case of Malaysia, inflation rate has no unit root, as it is statistically significant at 10
per cent when included for constant and trend in the model. This becomes stationary
even at 5 per cent when excluded for constant and trend which is not given here. For
Pakistan, the inflation rate is stationary at 5 per cent for constant model only and sta-
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tionary at 10 per cent for constant with time trend model. Overall, inflation rates, as
well as the growth rates are stationary at level for all country of the study.

2. Least Squares Analysis

As the ADF test is applied to inflation and growth rate under the assumption of constant
and, constant and trend, the results shows that the inflation and growth rates are stationary
atlevel. Based on the ADF test results, it is safe to employ the method of OLS as an analytical
technique for parameters estimation in this study. Therefore, we employ the OLS method
to empirically verify the link between inflation and growth. Likewise, Equations (1) and
(2) are estimated with OLS for all countrries. Table 4 illustrates the OLS results of regression
(1) and Table 5 which shows the results for regression (2) with diagnostic tests results.

It is obvious from Table 4 that the rate of inflation influence the economic growth
of Bangladesh, Indonesia, Iran and Pakistan, negatively; while the effect is positive in
case of Malaysia. In regression equation of Bangladesh and Indonesia, the estimated
coefficient of inflation was found significant at 1 per cent. For the remaining three coun-
tries, the coefficient was insignificant. Furthermore, using the White’s option in the re-
gression equation of Iran and Malaysia, inflation coefficient for Iran becomes
statistically significant at 10 per cent, and for Malaysia it becomes 5 per cent level of
significance. Only in the regression equation of Pakistan, the estimated coefficient of
inflation remains insignificant, though inflation is negatively related to economic
growth, even after using the white’s optio [for White’s option, see Gujarati (2007)]. The
positive relationship of two variables in case of Malaysia indicate that these results are

TABLE 3
ADF Test Results at Level
Country Variable With constant only With constant and trend
T - test p - value T - test p - value
Bangladesh Y -8.21% 0.0000 -11.01% 0.0000
INF -5.61% 0.0000 -5.86%* 0.0001
Indonesia Y -4.66* 0.0005 -4.71% 0.0025
INF -4.74%* 0.0004 -5.02% 0.0010
Iran Y -4.87% 0.0003 -4.97* 0.0012
INF -4.56* 0.0007 -4.47% 0.0049
Malaysia Y -5.772% 0.0000 -5.90* 0.0001
INF -2.45 0.1341 -3 39% sk 0.0672
Pakistan Y -4.42% 0.0010 -4.75% 0.0022
INF -3.34%% 0.0190 S35k 0.0875

Note: Asterisks *, ** and *** represents the 1, 5, and 10 %, levels respectively.
Source: Authors’ calculations.
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according to the threshold level [suggested by Khan and Senhadji (2001) and Muzaffar
and Junankar (2014)]. The results (Table 4) also reflect the high value of F-statistics
when inflation coefficient is highly statistically significant, while it is low when inflation
coefficient becomes more and more statistically insignificant. Here, one should note
that value of t-statistic is more important than F-statistics, in a model having only one,
explanatory variable. The lower value of R? in each regression indicates that explanatory
power is not high. The values of D-W tests are only reasonable for Bangladesh and
Malaysia, and signify positive autocorrelation for the remaining countries regression
equations. Due to this problem, the dynamic growth model is estimated for Indonesia,
Iran and Pakistan. Results of such estimations are shown in Table 5.

The main discussion of the study focuses on effects of inflation on economic growth
in a set of Five Asian Muslim countries. By looking at Table 5, the astonishing finding
is that the estimated coefficient of inflation increases when lagged value of response vari-
able is added to the explanatory variables. The estimated coefficients are statistically sig-
nificant with negative signs, except Iran. The lagged response variable is significant for
regression equations of Indonesia, Iran and Pakistan. The moderate value of autoregres-
sive coefficient which gives the long-run inflation effects is slightly higher than the short-
run value. In case of Pakistan, not only the lagged term of dependent variable is significant
but inflation coefficient is also significant. However, inflation coefficient is of value -
0.09 which indicates nominal effects on growth rate, as compare to the other countries
of analysis. Results in Table 5 are free of autocorrelation and heteroskedasticity problems,
when different diagnostic tests are performed for each regression. Afterward, further in-
vestigation is carried out on linkage between inflation and economic growth using panel
data approach in order to obtain more robust results and verify that either, there exist or
not, some relationship between inflation and economic, during the period under study.

TABLE 4
Ols Estimates of Regression(1) where Response Variable is Growth Rate (y)
Regressors  Bangladesh Indonesia Iran” Malaysia* Pakistan
Constant 5.37* 7.52 5.53%%* 5.11% 5.40%*
-15.03 -11.28 -1.73 -5.93 -8.59
INF 0.054%* -0.176* -0.185 0.304 -0.052
-2.86 (-4.04) -1.19 -1.65 (-0.89)
R? 0.162 0.279 0.033 0.061 0.018
D-W. 2.14 0.931 1.435 1.795 1.235
F-statistic 8.612 16.303 1.439 2.736 0.798

Note: There are t-statistic values in parenthesis. *represent 1%, **represent 5%, and ***represent 10%, significance level.
# in regression equations of Iran the inflation coefficient becomes significant with p-value of 0.09 and in case of Malaysia
the inflation coefficient becomes significant with p-value of 0.04 which are significant with 10% and 5%, level of signif-
icance, respectively, as we include for the option of white hetroscedasticity-consistent standard error and covariance.
Source: Authors’ calculations.
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3. Panel Regression Analysis
a) Panel Unit Root Test Results

Prior to the panel data analysis, the panel unit root test of Levin, et al. (2002), and
Im, et al. (2003) were used to test for unit root in variables under panel data set. Both

the tests of Levin, Lin and Chau (LLC) and Im, Pesaran and Shin (IPS) are based on
the model given in Equation (4) [Mercan, et al. (2013)]:

AY,=a X, + 3 B AT, + X+, )
These tests take the null and alternative hypothesis, as:

H,: a. = 0,for all the cross section units (unit root or non-stationary).
H,: a, <0, for at least one cross section unit (no unit root or stationary).

Probability value of less than 5 per cent (0.05) means that H is rejected and the
series is stationary at level. In the present study, tests were executed, first with con-
stant and then with constant and trend. For inflation and growth rate variables, test

TABLE 5
OLS Estimates of Regression(2) where Response Variable is Growth Rate (y)
Regressors Indonesia Iran Pakistan”

Constant 6.152* (6.92)  6.452* (5.926) 4.413(1.528)  3.898* (5.684)
INF 0.198* (4.96)  -0.290* (3.523) -0.156** (2.377) -0.094** (2.098)
Yo 0.268%* (2.34)  0.184** (2.23) 0.243*** (1.675) 0.368* (3.158)
Yo - 0.163%%* (1.82) -
R? 0.427 0.609 0.085 0.188
D-W 1.535 1.345 1.799 2.171
F-statistic 14.94 19.199 1.868 4.647
LM-test (F-test) ~ 0.883[0.421]  1.414[0.245]  1.590[0.217]  0.738 [0.484]
Hetroscedasticity

test [F-test] 0.0024 [0.961]  0.767 [0.386] 0.154[0.696] 0.047 [0.827]

Note: ** and *** shows 1%, 5%, and 10%, level respectively. The bracket values are t-test values and the square bracket
values are the F.
- statistics values of the test.
- statistic. ARCH test is used while testing forHeteroscedasticity.
+ Here we allow in regression for the option of white hetroscedasticity.
- consistent standard error and covariance.
@ The autoregressive term or lagged values of respond variable are tested in regression equation for Bangladesh and
Malaysia but found their effects statistically insignifiant. Therefore their regression results are not reported in Table 5.
" See Gujrati (2007; p. 414).
Source: Authors’ calculations.
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statistic and their respective p-values are given in Table 6. The probability is not dif-
ferent than zero in each case, and thus, it indicates that inflation, as well as growth
rate is stationary at level or integrate zero order in panel data set of the study. The
level of significance is 1 per cent as shown by asterisk on p-values in column (4)
and (6) of Table 6.

b) Fixed-Effects and Random-Effects Analysis

Estimation procedure of Panel data for this model is discussed. It is common
in literature that time series data often exhibit the problem of serial correlation and
the cross sectional data has the problem of heteroscedasticity. Instead, by combining
data in two dimensions, panel data gives more data variations, less collinearity and
more degree of freedom. Consequently, panel data provides large sample which is
normally expected to produce efficient parameter estimates. As Greene (2003) have
reported , the basic benefit of a panel data over cross section or time series is that
it will allow the researcher a great flexibility in modelling differences in behavior
across individuals. Normally, econometric literature suggests two approaches for
investigating relationship between series/variables in panel regression analysis
[Dimitrius (2007), Wooldridge (2013)]. These approaches are called the fixed and
random effects model. Thus, based on the panel data unit root test which allows
employing the traditional panel data approaches, i.e., fixed-effects or random-effects
models for further estimation of the parameters. At this stage of analysis, panel re-
gression analyses of fixed and random effects with Hausman'’s test were executed.
In fixed effect model, the intercept term assumed difference across individuals (the
Five Asian) but the individual intercept does not change over time, i.e., it is time
invariant. In random-effects model, it is assumed that intercept term is a random
variable with a common mean value for the intercept. Following are the specifica-
tions used for panel regressions.

TABLE 6
Panel Unit Root Test Results for Inflation and Growth Rate at Level

) . With Constant With Constant and Trend
Method® Variables — —
Statistic Prob. Statistic Prob.
LLC INF -5.221 0.000* -5.261 0.000*
Y -11.335 0.000* -12.668 0.000*
IPS INF -6.598 0.000* -6.105 0.000*
Y -10.349 0.000* -11.367 0.000*

Note: *indicates 1 %, level of significance. ®indicates that both test statistics are estimated using Eviews-9.
Source: Authors’ calculations.
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Fixed Effect Models:
Vv, = o, +wINF, + u, (@
y,= o +mINF, +oy,  +pu, (b)
Random Effect Models:
y,= o+ wINF, + ¢, (©)
y,=a+ nINF,+ oy,  +¢, (d)

In case of random-effect models, the last term is the composite error term and the
sum of two disturbance terms, i.e., &, = ¢, + u,, where ¢, is the cross section error term
which shows the unobserved individual effects; and, pit is the combined time series and
cross section error component which indicate both the individual and the time effects.
The random effect model is observed for individual error term in the disturbance term,
rather than in the intercept. In order to decide whether to choose fixed-effects or ran-
dom-effects model, the Hausman’s test is used. If probability value of Hausman’s test
in the analysis is less than 5 per cent, the null hypothesis is rejected and the fixed-effect
model is preferred [Greene (2003)]; otherwise, the alternative hypothesis is accepted
and the random effect estimator is considered appropriate. Actually, Hausman’s test in
null hypothesis assume that in panel regression the individuals effects are not correlated
with regressors of the model, i.e., there is no endogeneity problem but the exogeneity
assume for endogeneity in alternative hypothesis. Once the test accepts the null hypoth-
esis, it may use random effects model to avoid the problem of endogeneity. The random
effect panel data model gives more efficient and consistent estimates than the fixed ef-
fects, when it is correct in specification.

The panel regression results are given in Table 7 Which indicates this result of ran-
dom effect regression in column (4) and (5). It also indicate that the Hausman’s test p-
values of 0.365 and 0.457 are larger than 5 per cent (0.05) level of significance. Thus,
the random-effects model is considered appropriate for this analysis. Implementing both
the fixed-effect and random-effect models, the results are obtained (Table 7). The listed
countries of the analysis are of similar nature and foundation though they are not members
of the regional group. In this perspective not only the results of random-effect model are
presented but also the results of fixed effect model are given without preference between
them. If results of both models are different, it would make an easy choice for selection
of the model, and it will be up to their interest of readers.

Table 7 column (2) reveals that inflation has significantly inverse impact on eco-
nomic growth. Results of both the coefficient of lagged response variable and inflation
on economic growth rates are shown in column (3) of Table 7, using the fixed effects
model. The lagged coefficient is also significant at 1 per cent level. The value of lagged
coefficient is high which reflects difference between the short- and long-run effects of
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inflation on economic growth. In all estimates, fixed effects regression shows existence
of inverse relationship between inflation and economic growth in the selected five Asian
countries. The effect of one percentage point increase in inflation is to decrease economic
growth by only 0.11 percentages when excluded for the lagged dependent effect; while
this inverse effect is 0.10 percentages when included for the lagged dependent effect. It
must be known that inflation effect of 0.10 for short-run, but for long-run the value is of
0.13 per cent is further higher than the value of regression (1) coefficient for inflation.
In dynamic regression, the long-run coefficient can be obtained as value of inflation co-
efficient divided by one, minus value of the coefticient of lagged term.

The empirical results of random effect model, are reported in Table 7 which is sta-
tistically significant; where again, inflation has inverse relationship with economic
growth. The random-effect models result to reveal that effect of inflation on economic
growth in five Asian countries is slightly high when compared to the results of fixed-ef-
fects models. In random effects models the value of F-statistics is highly greater as com-
pared to fixed-effects regressions. Thus, the overall estimated coefficients in random
regressions are highly statistically significant. Consequently, the empirical results of the
present study demonstrate that inflation is negatively related to economic growth and
statistically significant during the period under study. Results of this study appear to be

TABLE 7
Panel Data Estimates where Response Variable is Growth Rate ()

Fixed Effects Random Effects
Independent  Regression (1)  Regression (2)  Regression (1)  Regression (2)
Variable Coefficient Coefficient Coefficient Coefficient
(t-ratio) (t-ratio) (t-ratio) (t-ratio)

Constant 5.878 (11.295)*  4.545 (7.144)*  6.124 (12.815)* 4.781 (8.490)*
INF -0.110 (-2.818)* -0.103 (-2.471)* -0.133 (-4.459)* -0.135 (-4.249)*
Yoon - 0.246 (3.302)* - 0.268 (5.367)*
R? 0.328 0.360 0.084 0.168
D-W. 1.496 1.889 1.403 1.894
F-statistic 1.742[0.005]  1.948[0.001]  19.889 [0.000] 21372
Hausman Test 0.820 [0.365] 1.488 (0.457)
No. Countries/ 5/220 5/220 5/220 5/220

No. Observation

Note: Figure in brackets ( ) are t-values, *indicates that a parameter estimate is significant at 1% level. The y(-1) is
lagged term of dependent variable. The square bracket values are p-values against the test-statistic. Hausman test as-
sume the null hypothesis that there is no covariance between the individual effect and the explanatory variable, i.e.,
Cov (¢, u,) = 0, the alternative hypothesis is, Cov (g, z,) # 0.

Source: Author’s calculation.
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robust and plausible; and therefore, can be useful for onward policy consideration. Over-
all results of negative relationship between inflation rate and economic of this study are
consistent with finding of Gillman and Harris (2009), Ayyoub, et al., (2011), Kasidi and
Mwakanemela (2013), Barro (2013), Azam and Ahmad (2015), and Azam (2016).

VI. Concluding Remarks

The unshakable rise in general price level is normally considered detrimental to eco-
nomic growth and development of both; the developed and developing countries. How-
ever, developing countries are relatively more vulnerable to this harmful effect of inflation,
such that poor people are directly affected. The key objective of this study is to analyze
relationship between inflation and economic growth for five selected Asian Muslim coun-
tries. The relationship using both methods of simple regression and panel regression are
estimated for the period of 1973-2016. First, the variables are tested for unit roots and
both the inflation and growth rate are found stationary at level. Then, for individual coun-
tries case, simple OLS is employed to estimate the regression model. Simple regression
analysis results indicate that there is negative relationship between the two variables in
most cases where value of this relationship ranges from -0.09 to -0.29. Further, in the panel
analysis, findings of fixed and random effects model also indicate that inflation and growth
rate has significant and negative relationship. In panel results, the coefficient of inflation
ranges between -0.10 to -0.13. Hence, it is softly concluded that in countries of analysis,
economic growth have a negative response to inflation. Thus, the results of this study
demonstrate that inflation is detrimental to economic growth and development of Asia-5.

1. Policy Recommendations

Findings of this study suggest that problems of inflation could be overcome by pro-
vision of desirable level of productivity and by pursuing policy that could balance the
general price level. In particular, policy makers should devise right and effective macro-
economic policy mix in order to eliminate inflation and let ahead the economic growth
and development. Moreover, policymakers need to make the policy, conducive and
smoothing for food supplies in these countries. In context of Asia-Pacific region, it is
also documented by Freire, et al., (2012), that given the strong link between food price
inflation and overall inflation in the chain of causation, single most important policy ini-
tiative that developing countries in the region can adopt it to give priority to boosting
productivity in the agriculture sector. Increasing food production is a fundamental ob-
jective not only to contain inflation in the short- and medium-terms but also for long-
term sustainable development. For future research, it is also suggested that covering
larger panel and use of more sophisticated econometric techniques should be followed,
in order to obtain relatively robust results and help policy makers to formulate appropriate
and desirable results.
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