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Abstract

This paper attempts to forecast the economic performance of Bangladesh measured
with annual GDP data using an Autoregressive Integrated Moving Average
(ARIMA) Model followed by test of goodness of fit using AIC (Akaike Information
Criterion) and BIC (Bayesian Information Criterion) index value among six
ARIMA models along with several diagnostic tests such as plotting ACF
(Autocorrelation Function), PACF (Partial Autocorrelation Function) and
performing Unit Root Test of the Residuals estimated by the selected forecasting
ARIMA model. We have found the appropriate ARIMA (1,0,1) model useful in
predicting the GDP growth of Bangladesh for next couple of years adopting Box-
Jenkins approach to construct the ARIMA (p,r,q) model using the GDP data of
Bangladesh provided in the World Bank Data stream from 1961 to 2019.
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1. Introduction

GDRP is the total monetary value of all finished services and goods produced within
a country's borders in a specific time period. It is a crucial indicator of economic
performance of a country. GDP is also considered as a weighty component in case
of framing economic strategies.

Bangladesh ranked as the 39th largest economy in nominal terms, in the world,
and 30th largest by purchasing power parity, in the year 2019. (Source: CIA World
Fact Book). Ours is a developing market economy; there is a high potential that our
country could possibly shed the “least developed country” status in near future. If
we look back, the GDP growth of Bangladesh surpassed 7% in FY2015-16 and was
7.11% percent. The GDP growth increased to 7.28% in FY2016-17 and 7.86% in
FY2017-18. The GDP growth was at 8.13% as of FY2018-19. (Source: Bangladesh
Bureau of Statistics).If we consider the role of individual sectors contributing in our
economic growth we can easily find that agriculture, industry, manufacture,
services sectors are crucial contributors. Though three fifths of Bangladeshis are
engaged in the agriculture sector, three quarters of exports revenues came from
RMG production, in the year of 2019. In 2019, the contribution of the GDP growth
drivers in that year were; agricultural sector 9.13%, industrial sector 17.61%
manufacturing sector 19.28%, and services sector 12.10%.During 2019, the state of
the Bangladesh economy arbitrated by the performance with reference to global,
macro and micro levels, presents a mixed picture. GDP growth rate of Bangladesh
may decline to 7.80% in the current fiscal year, i.e. 2020 from 8.10% in the previous
fiscal year. Yet, the projected growth rate of Bangladesh is anticipated to be the
highest in South Asia in 2020. (Source: Global Economy- the United Nations).
The rest of the paper is navigated as follows: section 2 discusses the review of
relevant literatures of this study; section 3 mentions the objective of the paper
contributing to the existing literatures; section 4 describes the methodology
revealing the sample collection procedure, variables’ identity and econometric
models along with estimation procedure of the said models; section 5 reveals the
empirical data and analysis with result followed by the discussion or findings on the
results of this paper; Section 6 has concluded the findings of the paper.

2. Literature Review

GDP is considered as the significant parameter for assessing the national economic
development and for anticipating the operating status of macro economy as a whole.
The study concluded that GDP of Shaanxi was found to have an impressive upward
trend. (Ning, W., Kuan-jiang, B., & Zhi-fa., 2010).

Taking 20 African Countries as sample, some researchers tried to forecast future
time series values. It was observed that upsurge in GDP growth will be noticed
where the average rapidity of African economy in 1990-2030 will be of 5.52%, and
$2185.21 billion to $10186.18 billion GDP could be achieved. (Uwimana, A.,
Xiuchun, B., & Shuguang, Z., 2018).

A study considered manufacturing firms of Bangladesh as sample. It was found that
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anticipated value of the manufacturing industries GDP divulges a sustainable
increasing trend. (Bhuiyan, M. N. A., Ahmed, K. S., & Jahan, R., 2008).

The methodology of Box- Jenkins applied for the period 1980-2013 with one
ARIMA (1,1,1) model was used for forecasting real GDP rate (of year 2015, 2016
and 2017) in Greece. Statistical results found that Greece’s real GDP rate to be
improving steadily. (Dritsaki, C., 2015).

A study tried to scrutinize the predicted GDP growth rate of India by using ARIMA
(1,2,2) model for time period of 60 years and it concluded that the forecasted
values follow an upward pattern in the coming years.

(Maity, B., & Chatterjee, B., 2012).

Another researcher tried to anticipate Gross Domestic Product of Pakistan for time
period of 2013-2020. It was found that the GDP is about to increase in the stated
time period. (Zakai, M., 2014).

A group of researchers used two model groups ARIMA and VAR to forecast GDP
(country: Albania). Findings of the study stated that the group of VAR model
provides improved results on forecasting of GDP rather than ARIMA
model.(Shahini, L., & Haderi, S., 2013).

The study conducted with use of three models ARIMA, VAR, AR(1) to anticipate
per capita GDP of five regions of Sweden for time period of 1993-2009 found that
all three models were effective for forecasting per capita GDP in later years.
(Zhang, H., & Rudholm, N., 2013).

While anticipating GDP growth in Bangladesh, a study applied ARIMA (P, I, Q)
models and came to a smoothing way to forecast the GDP growth rate. Findings
revealed that GDP growth rate of Bangladesh is rising and will continue to grow in
the future. (Voumik, L. C., Rahman, M. M., Hossain, M. S., & Rahman, M., 2019).
An investigation was conducted using ARIMA model to forecast the GDP of Kenya.
Short-run forecasts obtained were found to indicate an increase in Kenyan GDP
level. (Wabomba, M. S., Mutwiri, M. P., & Mungai, F., 2016).

A study focused on construction a time series model that was utilized to forecast the
gross domestic product of China up to the first quarter of 2009. Researchers found
that the forecasted value of GDP of the 1st quarter of 2009 was 71054.8 hundred
million Yuan; the value was compared with the observed value:68745 hundred
million Yuan . The researchers got ARIMA(4,1,0), which they applied for
forecasting purposes. (Lu, Y., & He, C., 2009).

US GDP time series was examined the for the quarterly, time period: 1970 to 1991.
US GDP was found to be non-stationary on the basis of ACF and PACF. After
making the first difference, it was stationary. Four-step Box-Jenkins (BJ) or
ARIMA methodology was also applied by the researcher. The steps are estimation,
identification, diagnostic checking and predicting the US GDP data.
(Gujarati, D. N., 2003).
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Considering a time frame from 1996-2003, a research was conducted to study the
economic and environmental trend. The researcher scrutinized the stationarity of
time series data and exemplified that data were nonstationary. ARIMA model was
constructed and anticipating was performed based on the model.

(Ahmed, H. U., 1998).

3. Objective

This paper imparts at predicting the annual GDP growth of Bangladesh for next
couple of years considering the application of an apropos ARIMA (Autoregressive
Integrated Moving Average) model consisting of three parameters such as p, r and
g applied to determine the Autoregressive (AR) order, differencing (I) order and
Moving Average (MA) order respectively.

4. Data and Methods

Preparing this paper requires secondary data on annual GDP growth of Bangladesh
between 1961 and 2019 so that the total sample size is 59 collected from World
Bank Data stream. We have adopted Box-Jenkins (BJ) approach to construct the
appropriate ARIMA models depending on three parameters considering the
philosophy let the data speak themselves by investigating the probabilistic or
stochastic properties of economic time series (here growth rate of GDP) on their
own way. Unlike the regression models where Yt is explained by K regressors such
as Xi, X2, Xas.....Xk the BJ-type time series (such as Growth rate of GDP of
Bangladesh) models allow Y: to be regressed by past or lagged values of Y(GDP
growth rate) itself and stochastic error terms as described below:

4.1  Autoregressive (AR) Process

An autoregressive process for our time series data will be constructed by the model
depicted in following equations:

(GDP, — &) = a,;(GDP,_, — &) +u, (1)

where & = is the mean of GDP growth and ut is an uncorrelated random error term
with zero mean and constant variance followed by 2. Then, we can say that GDP;
follows a First-order autoregressive or AR(1) stochastic process. In addition, the
value of GDP growth at current period followed by time t depends on its value in
the previous time period and a random error term provided that GDP growth values
are expressed as deviations from their mean value. If we consider the following
model presented under equation number 2, we can say that GDP; follows a second-
order autoregressive or AR(2) stochastic process which means the value of GDP
growth at time t depends on its value in the previous two time periods with a random
error term provided that GDP growth values are expressed as deviations from their
mean value
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Similarly, if we consider the following model presented under equation number 3,
we can deduce that GDP follows a p™"-order autoregressive or AR(p) stochastic
process:

(GDP,— 6) = a;(GDP,_1 — 8) + ay(GDP,_ — &) + -+ a,(GDP,_, — ) + u, (3)

4.2 Moving Average (MA) Process

The AR process presented in the earlier segment is not the only strategy for
generating GDP growth rate at time t. Now, we have to consider another equation
to construct a model that represents GDP growth as follows:

GDP; = p+ Bou; + B1u;—q (4)

Where, p is constant and u is stochastic error term. Here GDP growth at time t is
equal to a constant plus a moving average of the current as well as past error terms.
So, we can say that GDP growth in the above equation follows First-order moving
average or MA(1) process. If GDP growth follows the equation presented below
under equation number 5, we can say that it will follow an MA(2) process as
mentioned below:

GDP, = p+ Bou; + B1ui—q + Brus (5)

More precisely, If we consider the following model presented under equation
number 6, we can say that GDP; follows a q-order moving average or MA(Q)
stochastic process:

GDP, = p+ Bou; + Bruy_q + Bty + -+ Bqut—q (6)

4.3  Autoregressive Moving Average (ARMA) Process

If we assume that our GDP growth has both characteristics of AR (p) and MA (q)
process, we can construct an ARMA (1,1) standing for Autoregressive Moving
Average model considering AR(1) and MA(1) process as presented below:

GDPt =0+ alGDPt_1 + ﬁout + ﬁlut_1 (7)

Where, 0 represents a constant term followed by one autoregressive and one moving
average term. Usually, An ARMA (p,q) process follows p autoregressive and q
moving average terms.

4.4  Autoregressive Integrated Moving Average (ARIMA) Process

The earlier time series models we have discussed so far are based on the assumption
that time series data set (here annual GDP growth rate) follows stationary in sense
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showing the mean and variance for the said time series data set are constant and its
covariance is time-invariant. In contrast, many economic time series are non-
stationary that is they are integrated of specific order. If a time series is integrated
of order 1, say I(1), its first differences are 1(0), that is, stationary. Similarly, if a
time series is 1(2), its second difference is 1(0) followed by stationary. So, if a time
series is I(r), after differencing it r times, we can obtain 1(0) showing stationary
series. Therefore, if we have to estimate difference a time series data with r times to
make it stationary and thereby apply ARMA (p,q) model to it, we can define the
original time series is ARIMA (p,r,q) with three parameters that is, it is an
autoregressive integrated moving average time series where parameter p stands for
number of autoregressive terms, r stands for number of times the data series has to
be differenced before it comes stationary and g stands for number of moving
average terms as presented below as per equation number 8:

AGDP,; = 0 + a;AGDP, 4 ..+ ay(AGDP,_,) + u; + B1us_q + -+ Bglls—q (8)

where AGDP; = GDPt — GDP¢.; and if parameter p = 0 and g = 0, then the model
becomes a stochastic walk model classified as ARIMA (0,1,0) model.

We have adopted Box-Jenkins (BJ) approach consisting of following steps to select
and implement the appropriate ARIMA (p,r,q) model to forecast the annual GDP
growth rate of Bangladesh for next couple of years:

4.4.1 Ildentification

In order to select the appropriate model, we have to make sure that the aforesaid
time series data must be stationary in nature by plotting the ACF (Autocorrelation
Function), PACF (Partial Autocorrelation Function) of the variable, say GDP
growth rate, in level form. In addition, we can also check the stationary by applying
Dicky-Fuller test of unit root rejecting a null hypothesis of presence of non-
stationary in dataset. If we have been failed to reject null hypothesis as per the
estimated outcome of Dicky-fuller test, the data series is said to be non-stationary
and hence we have to follow the same approach after taking the 1 difference of the
said data series and then check the stationary by plotting the ACF and PACF of the
1%t difference of data series or applying Dicky-fuller unit root test on the 1%
difference of the data series of said variable (here is annual GDP growth). This will
assist us to identify which autoregressive and moving average component should be
applied in the ARIMA model.

4.4.2 Estimation

After Identification of the ARIMA model considering three parameters, we have to
estimate the coefficients using computation algorithms that best fit the selected
ARIMA model depending on either maximum likelihood estimator or non-linear
least square estimator.
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4.4.3 Diagnostic

Before diagnostic check of the appropriate ARIMA (p,r,q) model, we have to
execute test of goodness-of-fit among the ARIMA models estimated with different
forms of the three parameters such as ARIMA (1,0,1), ARIMA(1,1,1),
ARIMA(1,2,1), ARIMA(2,2,1), ARIMA(L,2,2) or ARIMA (2,2,2) models using the
AIC or BIC index value estimated for all ARIMA models with respective
parameters. After selecting the best ARIMA model among these different models,
we have to conduct diagnostic check for the best fitted ARIMA model by plotting
the ACF, PACF or executing Unit root test of the residual estimated with the
selected ARIMA model.

4.4.4 Forecasting

Once the selected ARIMA (p,r,q) model confirms to the specifications of a
stationary univariate process considering the outcome of ACF, PACF or Unit root
test of residual, we can proceed for forecasting the annual GDP growth of
Bangladesh for next couple of years using this model.

5. Data Analysis and Discussion

According to the preliminary analysis of annual GDP growth data series plotted by
two way time line depicted in Figure 1, visual inspection of time plot navigates that
aforesaid data series is stationary in level form. In addition, the same consequence
followed by stationary behavior is also reflected in the correlogram of annual GDP
growth data series confirmed by the ACF (autocorrelation function) and PACF
(partial autocorrelation function) plots depicted in Figure 2 and 3 respectively
followed by p-values of Q-test mentioned under Table 1 showing all p-values are
more than 0.05 and thereby suggesting a stationary behavior of annual GDP growth
of Bangladesh since 1961.
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Figure 1: Time series plot for annual GDP growth of Bangladesh since 1961
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Table 1: Correlogram of annual GDP growth dataset of Bangladesh since 1961

. corrgram gdpgrowthannual

-1 0 1-1 0 1
LAG AC PAC Q Prob>Q [Autocorrelation] [Partial Autocor]
1 0.1082 0.1101 .72695 0.3939
2 0.0623 0.0544 .97229 0.6150
3 0.1359 0.1333  2.1597 0.5399 — —
4 0.1683 0.1514 4.0123 0.4043 — —
5 0.1779 0.1543 6.1227 0.2945 — —
6 0.1391 0.1072 7.4372 0.2823 —
7 -0.0669 -0.1297 7.7473 0.3554 —
8 0.0924 0.0698 8.3501 0.4000
9 0.0812 -0.0074 8.8242 0.4537
10 0.0995 0.1023 9.5511 0.4807
11 -0.0568 -0.1750 9.7926 0.5491 —
12 0.0647 0.0915 10.113 0.6060
13 0.0723 0.0717 10.522 0.6508
14 0.0440 0.0725 10.677 0.7112
15 0.0075 -0.0211 10.682 0.7748
16 0.0466 0.1205 10.864 0.8178
17 0.0950 0.0724 11.636 0.8216
18 -0.0409 -0.0315 11.783 0.8582
19 0.0222 -0.0010 11.827 0.8929
20 -0.0088 0.0158 11.835 0.9217
21 -0.0356 -0.0304 11.954 0.9408
22 0.0408 0.0617 12.116 0.9549
23 -0.0403 -0.0541 12.279 0.9659
24 -0.0204 0.0361 12.321 0.9760
25 -0.0329 -0.0294 12.436 0.9827
26 -0.0212 0.0480 12.485 0.9881
27 -0.0334 -0.0095 12.611 0.9915

Source: Figure developed by STATA 12.0
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Figure 2: ACF (autocorrelation function) plot for annual GDP growth of
Bangladesh since 1961
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Figure 3: PACF (partial autocorrelation function) plot for annual GDP
growth of Bangladesh since 1961
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51  Unitroot test of GDP growth

The aforesaid data series has been tested to ensure the stationary so that the mean,
variance and covariance will remain constant followed by performing Dickey-fuller
test for unit root where the null hypothesis of the presence of non-stationary in the
dataset of annual GDP growth has been rejected and concluded that this data series
IS stationary as per the output mentioned below under Table 1

Table 2: Output of Dickey-Fuller test for unit root of GDP growth dataset

Dickey-Fuller test for unit root Number of obs =
——— 7(t) has t-distribution ——m8¥ ——
Test 1% Critical 5% Critical 10% Critical
Statistic value value value
Z(t) -6.650 -2.395 -1.673 -1.297

p-value for z(t) = 0.0000

D.
gdpgrowtha~1 Coef. std. Err. t P>|t| [95% conf. Interval]

gdpgrowtha~1
L1.

-.8898927  .1338145 -6.65 0.000 -1.157955 -.6218301

_cons 3.837598  .7602488 5.05 0.000 2.314637 5.36056

Source: output estimated by STATA12.0

5.2  Formation of appropriate ARIMA model

Once the data series of annual GDP growth has been found stationary, we have to
proceed for developing an appropriate ARIMA model with respect to the order of
three parameters such as p, r and g followed by AR (autoregressive), | (Integrated)
and MA (Moving average) process respectively. According to the ACF and PACF
plots depicted earlier under Figure 2 and 3 respectively, we expect that the proper
values of these three parameters p, r and q are p=1, r=0 and g=1 navigated by
ARIMA (1,0,1) model corresponding to ARIMA (p,r,q) model used to predict the
annual GDP growth of Bangladesh for next couple of years. In other words,
Modeling results of an ARIMA (1,0,1) process has been presented in following
Table 3 showing the estimated results using MLE approach where the estimated
coefficient of AR(1) and MA(1) along with the constant are found statistically
significant at 5% level. Moreover, this model also reveals the joint or overall
significance at 0.1% level according to the value of chi-square statistic as mentioned
below:
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Table 3: Output of ARIMA (1,0,1) model to predict annual GDP growth of

Bangladesh
ARIMA regression
Sample: 1961 - 2019 Number of obs = 59
wald chi2(2) = 22.61
Log Tikelihood = -161.6497 Prob > chi2 = 0.0000
OPG
gdpgrowtha~1 Coef. std. Err. z P>|z| [95% Conf. Interval]

gdpgrowtha~1
_cons 4.340101 .7216499 6.01 0.000 2.925693 5.754509

ARMA
Lir -.9696866  .4418938 -2.19  0.028 -1.835783  -.1035907
ma
L1. 9587306  .4860795 1.97  0.049 .0060323 1.911429
/sigma 3.7461 .282854 13.24  0.000 3.191717 4.300484

Source: Output developed from STATA 12.0

Moreover, we have also estimated the other ARIMA (p,r,q) models to test the
goodness of fit of the aforesaid model comparing with the estimated output of other
models with respect to the order of these three parameters as revealed below:

Table 4: ARIMA (p,r,q) orders of several models

Model number | ARIMA (p,r,q) order
ARIMA Modell ARIMA (1,0,1)
ARIMA Model2 ARIMA (1,1,1)
ARIMA_ Model3 ARIMA (1,2,1)
ARIMA Model4 ARIMA (2,1,2)
ARIMA Model5 ARIMA (2,2,1)
ARIMA Model6 ARIMA (2,2,2)
Source: Authors’ self-contribution

The following Table shows the estimated coefficients along with the constant under
different ARIMA models with respect to p, r and g orders at 0.1%, 1% and 5% level
of significance to derive the best model for forecasting the annual growth of GDP
of Bangladesh. Among these models, only ARIMA_Modell with order of ARIMA
(1,0,1) process is individually as well as statistically significant at chosen level of
significance for all of its estimated coefficients with constant corresponding to AR
(1) and MA (1) process respectively.
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None of the other models ranging from ARIMA_Model2 to ARIMA_Model6 has
been found statistically sound comparing to ARIMA_Modell as mentioned below:

Table 5: Comparison among the estimates of different ARIMA (p,r,q) models

Variable | ARIMA_Modell  ARIMA_Model2  ARIMA_Model3  ARIMA_Model4  ARIMA_Model5  ARIMA_Model6
gdpgrowtha~1
_cons 4,340101%**  ,08539382 .00991148 .08617986 .00770581 00771744
ARMA
ar
L1. | -.96968661* -.03425666 -.46306012%**  -,09379444 -.6457188%** - ,65251928*
L2. -.0964125 -.36618028+**  -,36767162%*
ma
L1. | .95873061* -.9999981%**  -,99999848*** - 94892824 -.99998863 107.2658
L2. -.05107485 -108.25977
sigma
_cons | 3.7461004***  3,4820712 4,4393886 3.4613434 4,1000802 .03791132
Statistics
N 59 58 57 58 57 57
chi2 | 22.608868 101.11079 108.63593 84.868754 86.853296 91.578777
sigma | 3.7461004 3.4820712 4,4393886 3.4613434 4,1000802 .03791132

Tegend: * p<0.05; ** p<0.01; *** p<0.001
Source: Output developed by STATA12.0

5.3  Selection of appropriate ARIMA (p,r,q) models using AIC and BIC
Index

In addition, we have also performed the model specification test among all these

estimated ARIMA (p,r,q) models considering the value of AIC standing for Akaike

Information Criterion and BIC standing for Bayesian Information Criterion of

respective models as revealed below:

Table 7: AIC and BIC value of all estimated ARIMA (p,r,q) Models

ARIMA Models with order | AIC BIC
(p,r,Q) value value
ARIMA (1,0,1) Model 319.472 | 325.6534
ARIMA (1,1,1) Model 331.2994 | 339.6096
ARIMA (1,2,1) Model 342.7291 | 348.8582
ARIMA (2,1,2) Model 322.9683 | 333.2705
ARIMA (2,2,1) Model 338.5849 | 348.8002
ARIMA (2,2,2) Model 340.6949 | 352.9532

Source: Authors’ self-contribution
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According to the estimated result of AIC and BIC value corresponding to each
ARIMA (p,r,q) models mentioned in above table, the first model navigated by
ARIMA (1,0,1) is the best suitable model for prediction the annual GDP growth of
Bangladesh as the AIC and BIC value of the corresponding model shows the lowest
value compared to the estimated AIC and BIC values of other models. As a
consequence, we have adopted the appropriate ARIMA (1,0,1) model with respect
to the order of p=1,r=0 and g=1 as shown below:

GDP, = 4.34 — 0.9696(GDP,_;) + 0.9587(u,_,) + u, (9)

where, GDP¢ = Estimated GDP growth for respective year, GDP.1) = one year
lagged annual GDP growth rate ut = error term of the model for respective year
Ug-1) = one year lagged error term of the model

5.4  Diagnostic check of the selected ARIMA (1,0,1) model

According to the Box-Jenkins approach, the validity of the aforesaid ARIMA (1,0,1)
model can be ensured by applying diagnostic test on the stationary of the residuals
estimated by the said ARIMA model. The preliminary analysis consists of plotting
the estimated one-step residuals against time depicted in Figure 4 shows stationary
in residuals followed by the process of de-trending showing same output reflected
in ACF and PACF plot of residuals depicted under Figure 5 and Figure 6
respectively as per the correlogram Table of residuals enclosed in the Appendix of
this paper mentioned below:
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Figure 4: Time series plot for ARIMA(1,0,1) estimated residuals since 1961
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Figure 5: ACF plot for estimated ARIMA (1,0,1) residuals
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Figure 6: PACF plot for estimated ARIMA (1,0,1) residuals
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55 Unit root test of residual

To ensure the stationary in estimated residuals so that the mean, variance and
covariance will remain constant followed by performing Dickey-fuller test for unit
root where the null hypothesis of the presence of non-stationary in the dataset of
residuals has been rejected at 0.1% level of significance and concluded that this data
series residuals is stationary as per the output mentioned below under Table 8:

Table 8: Output of Dickey-Fuller test for unit root of estimated residuals

Dickey-Fuller test for unit root Number of obs = 58
——— 7(t) has t-distribution ———8
Test 1% Critical 5% Critical 10% Critical
Statistic value value value
z(t) -7.962 -2.395 -1.673 -1.297

p-value for z(t) = 0.0000

D.et Coef. std. Err. t P>t [95% conf. Interval]
et

L1. -1.050485 .1319356 -7.96 0.000 -1.314783 -.7861859

_cons -.0734841  .4593347 -0.16 0.873 -.993642 .8466739

Source: Output developed by STATA 12.0

56  Predicted annual GDP growth of Bangladesh using ARIMA (1,0,1)
Model

Using the ARIMA (1,0,1) model tailored to the GDP growth data set, we can apply

the equation number 9 to forecast the values of annual GDP growth in Bangladesh

for next Five years out of sample ranging from 2020 to 2024 presented in the

following table:

Table 9: Forecasted Values of GDP growth of BANGLADESH using ARIMA (1,0,1)

model
Year (Out of Sample) | Forecasted GDP growth (in %)
2020 4.36461
2021 4.316335
2022 4.363146
2023 4.317754
2024 4.36177

Source: Authors’ self-contribution based on output from STATA 12.0

The predicted values presented in the aforesaid Table reveal ups and down trend
depending on the values of coefficients estimated earlier using ARIMA (1,0,1)
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model provided that these are only forecasted value of GDP growth for next five
years that may be dynamic considering the risk of adjustment in the economic
operations along with continuity of macroeconomic regulations and policy
implications to maintain stability in the economy amid outbreak of COVID-19
pandemic. However, If we continue plotting the predicted annual GDP growth of
Bangladesh estimated by ARIMA (1,0,1) model till 2039, the pattern of the
forecasted data series follows stationary as depicted from following Figure:
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Figure 7: Predicted values of GDP growth estimated with ARIMA (1,0,1)
model till year 2039

Moreover, the report from World Bank predicts economic growth may be fallen in
between 2 to 3% for the fiscal year 2019-2020 amid impact of COVID-19 pandemic
in Bangladesh instead of projected 8.2%.

6. Conclusion

GDP is considered as an essential parameter of economic performance of a country.
It can be addressed as a weighty element in case of setting up economic policies.
Using an Autoregressive Integrated Moving Average (ARIMA) Model, we have
tried to predict the economic growth measured with annual GDP growth of
Bangladesh. We tried to predict the annual GDP growth of Bangladesh for next
couple of years. For this we considered the application of an apropos ARIMA
(Autoregressive Integrated Moving Average) model. Secondary data on annual
GDP growth of Bangladesh between 1961 and 2019 have been used. To construct
the appropriate ARIMA models, we have adopted Box-Jenkins (BJ) approach.
Modeling results of an ARIMA (1,0,1) process is revealing the estimated results
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using MLE approach where the estimated coefficient of AR(1) and MA(1) along
with the constant is found statistically significant at 5% level. With the presentation
of Table 9 we have shown the forecasted value of GDP growth for next five years
that may be dynamic considering the risk of adjustment in the economic operations
along with continuity of macroeconomic regulations and policy implications to
maintain stability in the economy amid outbreak of COVID-19 pandemic. Instead
of projected 8.2%, economic growth may be fallen in between 2.5% to 4% for the
fiscal year 2019-2020 amid impact of COVID-19 pandemic in Bangladesh.
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Table 10: Correlogram of residuals estimated by ARIMA (1,0,1) model

-1 0 1-1 0 1
LAG AC PAC Q Prob>Q [Autocorrelation] [Partial Autocor]
1 -0.0502 -0.0505 .15639 0.6925
2 -0.1042 -0.1094 .84131 0.6566
3 0.0021 -0.0114 .84159 0.8395
4 0.0188 -0.0029 .86471 0.9296
5 0.0403 0.0327 .97289 0.9647
6 0.0001 0.0036 .97289 0.9866
7 -0.2204 -0.2119 4.3342 0.7406 — —
8 -0.0494 -0.0686 4.5062 0.8088
9 -0.0496 -0.1335 4.683 0.8610 —
10 -0.0334 -0.0707 4.7649 0.9063
11 -0.1841 -0.2872 7.3073 0.7737 — —
12 0.0275 -0.0085 7.3651 0.8326
13 0.0488 -0.0401 7.5512 0.8716
14 0.0042 0.0370 7.5526 0.9113
15 -0.0010 -0.0771 7.5527 0.9405
16 0.0441 0.0846 7.7154 0.9569
17 0.1092 0.0524 8.737 0.9482
18 -0.0612 -0.0304 9.0661 0.9582
19 0.0149 -0.0025 9.086 0.9720
20 -0.0041 0.0124 9.0876 0.9819
21 -0.0430 -0.0231 9.2627 0.9870
22 0.0597 0.0666 9.6091 0.9895
23 -0.0311 -0.0484 9.7059 0.9930
24 -0.0060 0.0522 9.7095 0.9956
25 -0.0113 -0.0180 9.723 0.9973
26 0.0049 0.0880 9.7256 0.9984
27 -0.0024 0.0046 9.7263 0.9991




