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1. Introduction
Economic growth and inflation are two critical

indicators of any economy in the world. Economic
growth reflects the development of a country, help-
ing to enhance its status and attract investment into
that country. Economic growth affects implement-
ing social policies, changing the structure of eco-
nomic sectors, forming new industries, and creating
many new jobs for the residents. Contrary to eco-

nomic growth, high inflation causes macroeconomic
instability by affecting consumption, investment,
saving, and every corner of an economy.
Furthermore, high inflation in a country reduces
public trust in that country’s national currency. 

Although they are considered two macroeco-
nomic indicators that deeply affect socio-economic
life, inflation and economic growth have a connec-
tion. This relationship has been indicated in many
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Economic growth and inflation are two critical indicators of any economy in the world. Because of
the importance of these two indicators to the economies, the forecast of economic growth and

inflation has become an important issue and always has been paid attention from the national governments.
This paper aimed to provide a comparison between economic growth and inflation by common current
methods. Specifically, the forecasting model of economic growth and inflation is developed and estimated
through 3 models: VAR, LASSO, and MLP. Given the data obtained in the period from 1996 to 2020, the
empirical results show that according to all three indicators, RMSE, MAPE, and MSE, the forecasting model
of economic growth by LASSO model is the most accurate while the forecasting model of inflation by VAR
model is the most accurate. Even though the MLP model has not shown high predictive efficiency in this
paper, it is still a productive tool of the future because it describes the nonlinear relationships between vari-
ables in the model and can visually map these nonlinear relationships.
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theories and empirical studies. Specifically, Keynes’
theory shows that countries have to accept a certain
inflation level to grow the economy in the short
term. However, this positive relationship does not
exist forever. When inflation exceeds a threshold,
economic growth decreases (Stockman, 1981;
Ocran and Biekpe, 2007). In the long term, when
economic growth has reached the optimal level,
inflation will not affect the economic growth, but
now inflation is the result of excessively supplying
money to the economy. 

Due to the importance of two variables to the
economy, forecasting economic growth and infla-
tion have become an important issue and always
received national governments’ attention. Because
sustainable economic growth is the goal that all gov-
ernments aim to stabilize the macroeconomy,
improve labor qualification, apply advanced science
and technology, improve organizations and produc-
tion management, increase the efficiency of labor
materials, and effectively take advantage of the
associated natural resources with environmental
protection. Besides, high inflation in any situation
and any country reveals the government’s limited
ability to operate and manage the economy.
Therefore, forecasting inflation has become a core
business that any central bank in any country also
has to perform. Accurate inflation forecasting will
help the central bank implement the monetary poli-
cy to ensure economic growth and stabilize the
value of the domestic currency. 

Many methods of forecasting economic growth
and inflation have been developed. Macroeconomy
forecasting is a highly complex business. Over the
past decades, by applying increasingly mathemati-
cal tools to economic research, economic forecast-
ing methods have developed continuously.
Mathematical and econometric models have been
thoroughly applied in the forecasting business. Up
to now, the forecasting methods of economic growth

and inflation can be divided into quantitative meth-
ods and qualitative methods. The quantitative meth-
ods can be divided into causal methods (multivariate
regression, quantile regression, logit regression,
probit regression, etc.), time series methods
(Moving average, trend and seasonal analysis, vec-
tor autoregressive, ARIMA analysis, etc.). The qual-
itative methods are divided into the Delphi method,
the Exploratory analysis, and the Expert opinion
collection.

However, so far, the accuracy of economic fore-
casting models is limited. International organiza-
tions such as Work Bank (WB) and International
Monetary Fund (IMF) all have complex and metic-
ulous forecasting models, but their forecasting
results are always different from reality. Although
forecasting is difficult, government authorities, pol-
icymakers, firms, etc., always need the economic
forecasts as a basis for policy administration. The
forecasts are not completely accurate but also
reflecting the trend of economic fluctuations. In this
paper, we forecast economic growth and inflation
through vector autoregressive model (VAR), least
absolute shrinkage and selection operator model
(LASSO), multi-layer perceptron model (MLP).

2. Methodology 
2.1. Forecasting Methods
2.1.1. Vector Autoregressive Model (VAR)
The Vector Autoregressive Model (VAR) is an

econometric technique used to forecast and analyze
an economy. The basic assumption of VAR is the
present values of variables can be explained by past
values of variables involved (Lütkepohl, 2009). The
VAR(p) model has the following form:

yt= v + A1 y(t+1) + ... + At y(t-p) + ut (1)
where yt =(y1t,...,yKt)T is a (Kx1) random vec-

tor, Ai is fixed (KxK) coefficient matrix, v =
(v1,...,vK)T is a fixed (Kx1) vector of intercept coef-
ficients, ut=(u1t,...,uKt)T is a K-dimensional vector
of white noise. 
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The VAR model is performed in the following
order: (i) Testing stationarity of time series, (ii)
determining the optimal lag p for the VAR model,
(iii) estimate the VAR model with the optimal lag p.
In this paper, the Augmented Dickey-Fuller test
(ADF) is used for testing stationarity. Determining
the optimal lag p is based on the criterions such as
Likelihood-Ratio statistic (LR),
Akaike information criteria
(AIC), Hannan-Quinn informa-
tion criteria (HQ), Schwarz
information criteria (SC), Final Prediction Error
(FPE) criterion. 

The VAR model has some advantages, namely
(i) no need to determine endogenous and exogenous
variables in the model; (ii) estimating a system of
simultaneous equations will give better estimates
than estimating each equation separately, (iii) the
method to build and estimate the VAR model is sim-
ple, and variables in the model can be endogenous
variables which are performed through the lagged
variables of themselves or other variables in the
model. Besides of advantages, the VAR model has
some disadvantages are (i) the variables in the
model must be stationary so that there is no spurious
regression occurring when estimating the parame-
ters in the model; (ii) unlike simultaneous equation
models, the VAR model is still based on theories and
uses less a priori
information, the
exclusion or
inclusion of new
variables plays
an important role in determining model.

2.1.2. Least Absolute Shrinkage and Selection
Operator Model (LASSO)

where yi is dependent variable and p is the num-
ber of explanatory variables xi = (xi1,…,xip). With
xi and yi are belong to the set Rp and set R, respec-
tively. β=(β1,…,βp)T is the weight vector belong to
the set Rp and intercept coefficient β0 in the set R.

The pair (β0,β) is estimated by the OLS model
based on minimizing squared error as follows:

where: y=(y1,…,yN )T, X is an Nxp matrix and
1=(1,…,1)T. Equation (3) can be explained as fol-
lows:
β=(XT X)(-1) XT y
With the OLS model, the pair (β0, β) calculated

as above will be unbiased estimates. However, the
variances of coefficient estimators will be large.
Therefore, the efficiency of forecasts based on the
OLS model will not be high. To increase the accura-
cy of the forecast, Hastie et al. (2015) suggest that it
is possible to reduce the number of regression coef-
ficients or set certain coefficients to 0. This way may
lead to bias in estimating regression coefficients but
will reduce variances of expected values and, there-
fore, increase the forecast’s accuracy. This idea
allows the modification of the OLS model to the
LASSO model, which is implemented as follows:

The main problem in the LASSO algorithm is to
choose the optimal value of lambda. There are many
methods to choose the optimal lambda value, such
as Cross-validation, Theory-driven, and Information
Criteria. In this paper, we use the Cross-validation
method to select the optimal lambda value.

5
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The least absolute shrinkage and selection oper-
ator model (LASSO) has some advantages, namely
(i) determining the independent variables in the
model that mainly impact on the dependent variable,
and the other independent variables have no signifi-
cant impact, their regression coefficients will be
approximated 0; (ii) This method will minimize the
variances of estimators, thus giving more accurate
forecasting results than other methods. However, a
disadvantage of this method is the estimators of
regression coefficients obtained will be biased.
Therefore, this method will be best suited for fore-
casting purposes.

2.1.3. Multi-layer perceptron model (MLP).
Artificial Neural Networks - ANNs are computa-

tional tools that simulate neural networks in the
human brain and can map nonlinear relationships
between inputs and outputs. The analytical efficien-
cy of ANNs has remarkable results in many differ-
ent fields, and artificial neural networks are increas-
ingly being used in statistical scientific research
(Movagharnejad et al., 2011).

Figure 1 shows that a typical MLP model has
one input layer, one hidden layer, and one output
layer. The data stream from the input layer to the
output layer through the hidden layer (s), and the

weights are then determined by the learning process
performed by the back-propagation algorithm. This
algorithm optimizes the quadratic cost function. The
independent variables determine the number of neu-
rons in the input layer, and the number of neurons in
the output layer represents the number of dependent
variables (Boroushaki et al., 2003).

The MLP models have some advantages such as
(i) the ability to continuously adapt the model to
each research objective based on the given input and
output data; (ii) a great advantage of the MLP model
is that the building and estimation of the model are
not based on economic theories about the relation-
ship between the variables in the model, so when the
economy has large fluctuations that change econom-
ic theories, the evaluation and analysis based on the
MLP model will not be affected; (iii) according to
the universal approximation theorem, the MLP
model with hidden layers and neurons in each layer
can represent any continuous function. Besides the
advantages, the MLP model also has an outstanding
disadvantage. There is no specific rule and formula

for determining the
number of hidden lay-
ers in the network and
the number of neurons
in each hidden layer.

This paper devel-
ops the MLP model
with the input layer,
including the explana-
tory variables for the
output layers’ fluctua-
tions: economic
growth and inflation,
respectively. In theory,

there could be one or several hidden layers, but the
universal approximation theorem suggests that the
MLP model with a single hidden layer with a suffi-
ciently large number of neurons can represent any
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Source: Boroushaki et al., (2003)
Figure 1: A Typical MLP Neural Network



input-output structure (Tambe et al., 1996).
Therefore, the proposed MLP model has a single
hidden layer.

2.2. The forecasting model of economic growth
and inflation

Many different
m a c r o e c o n o m i c
variables can explain
inflation and eco-
nomic growth. Many
domestic and foreign
researches have
shown that econom-
ic growth and infla-
tion can be explained
through variables
such as industrial
output, money supply (Vo Tri Thanh et al., 2001;
Vinh and Fujita, 2007), labor force (Akinboade et
al., 2004; Kim, 2001), foreign investment capital
(Kim, 2001), trade value (Camen, 2006; Vinh and
Fujita, 2007). In this paper, we use these variables to
forecast economic growth and inflation in Vietnam.
The data is collected in the period
from 1996 to 2019 from reliable
sources such as the International
Monetary Fund (IMF), the State
Bank of Vietnam.

The proposed research model
has the following form:

yt= v + A1 y(t-1) + ... +Ap y(t-
p) + ut

Where: yt = (y1t,...,yKt)T is a
(7x1) vector of the variables
namely economic growth year t
(GDPt), inflation year t (INFt),
trade-to-GDP ratio year t (TRADEt), the growth rate
of labor force (Ht), industrial output to GDP ratio
year t (INDt), the growth rate of total liquidity year
t (Mt), the foreign direct investment capital year t

(FDIt). Ai is the fixed (7x7) coefficient matrix,
v=(v1,...,vtK)T is a vectors of intercept coefficients,
ut=(u1t,...,uKt)T is a vector of white noise.

Besides, to forecast economic growth and infla-
tion in Vietnam in 2021, we use the estimated values
year 2020 of the variables in the research model
(taking into account the impact of COVID -19 pan-
demic) that are collected from the General Statistics
Office of Vietnam

Due to the limitation of research data in Vietnam,
in this paper, we use the optimal lag p = 1 to esti-
mate the VAR model as well as the LASSO and
MLP models.
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Table 1: The Variables in the forecasting model

Source: Proposed by the author.

Table 2: Figures for 2020 (expected) under the impact of COVID-19

Source: General Statistics Office of Vietnam.
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This paper forecasts Vietnam’s inflation and eco-
nomic growth in 2021 according to 3 models VAR,
LASSO, and MLP. The best forecasting method will
be chosen based on three indicators, namely RMSE,
MAPE, and MSE.

Where yi is the real output value, yi is the fore-
casting values obtained from the VAR model, the
LASSO model, and the MLP model. 

3. Empirical Result
3.1. The Estimated Result of the VAR Model
Before estimate the VAR model, we test the sta-

tionarity of the time series in the research model.
The result is shown in Table 3.The result of  the sta-

tionarity test shows that most of the time series in
the research model is not stationary at level but sta-
tionary at the first difference. Therefore, the first dif-
ferences of the time series will be used for the VAR
model.

The result of the stationarity test indicates that all
of the time series in the forecasting model is station-
ary at the first difference. Therefore, we use the first
differences to estimate the VAR model with the opti-
mal lag of 1. Table 4 represents the result of the
VAR estimation.

3.2. The Estimated Result of the LASSO model
Next, we estimate the LASSO model with the

dependent variables being economic growth and
inflation, respectively. The lambda coefficients in
the models are chosen by the Cross-Validation (CV)
method. The estimated result represents in Table 5.

Table 5 shows that the chosen lambda value is
0.08687, with the CV mean prediction error is
1.02354. Besides, at this lambda value, there are
five variables with their coefficients different from

0. They are
D(TRADE), D(H),
D(IND), D(FDI),
and D(M).

Table 6 shows
that the chosen
lambda value is
0.98038, with the
CV mean prediction
error is 1.02354. In
addition, at this
lambda value, there
are two variables
with their coeffi-
cients with non-zero
values. They are
D(H) and D(GDP).
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Table 3: The Result of Stationarity Test

Source: Author’s calculation
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Table 4: The VAR Estimation Result

Source: Author’s calculation
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3.3. The Estimated Result of the MLP model
We estimate the MLP model with the output

variables being economic growth and inflation,
respectively. We estimate the MLP model with three
layers the input layer (independent variables in the
model), the hidden layer, and the output layer (eco-
nomic growth and inflation, respectively). In theory,
the MLP model has one input layer, one output
layer, and several hidden layers. However, the uni-
versal approximation theorem suggests that an MLP
neural network with a single hidden layer with a suf-
ficiently large number of neurons can represent any
input-output structure (Tambe et al., 1996). In this
paper, for convenience, we use three neurons in one

hidden layer. The estimated results are shown in
Figure 2.

3.4. Forecasting results of economic growth in
2021 using models

The research results show that forecasting eco-
nomic growth by the LASSO model is the most
accurate. Specifically, according to all three indica-
tors such as RMSE, MAPE, and MSE, the LASSO
model has more accurate forecasting results than the
VAR and MLP models (see Table 7).

Next, we forecast the economic growth in 2021
by using all three models, VAR, LASSO, and MLP.
The forecasting result represents in Figure 4.
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Table 5: The estimated result of the LASSO model with the economic growth as the dependent variable

Source: Author’s calculation
Table 6: The estimated result of the LASSO model with the inflation as the dependent variable

Source: Author’s calculation
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Source: Author’s calculation
Figure 2: The estimated result of the MLP model with the economic growth as the output variable

Source: Author’s calculation
Figure 3: The estimated result of the MLP model with the inflation as the output variable
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3.5. Forecasting
results of inflation in
2021 using models

The research
results show that fore-
casting inflation by the
VAR model has the
highest accuracy.
Specifically, according
to all three indicators
such as RMSE, MAPE, and MSE, the VAR model
will give higher accurate forecasting results than the
VAR and MLP models (see Table 8)

Next, we make the inflation forecast for 2021 by
using all three models, VAR, LASSO, and MLP. The

forecasting result rep-
resents in Figure 5.

4. Conclusion
E c o n o m i c

growth and inflation
are the basic indica-
tors of the national
e c o n o m i e s .
Therefore, many

analysts, policymakers, and government authorities
of countries have taken part in analyzing the situa-
tions, influencing factors, and forecasting the fluctu-
ations of the two indicators.
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Table 7: The result of RMSE, MAPE, and MSE indicators in the economic growth
forecasting models

Source: Author’s calculation

Source: Author’s calculation
Figure 4: Forecasting results of economic growth in 2021 using VAR, LASSO, and MLP models

Table 8: The result of RMSE, MAPE and MSE indicators in the inflation 
forecasting models 

Source: Author’s calculation



With the volatile and nonlinear nature of inflation
and economic growth, in this paper, the MLP neural
model as an effective tool to describe the nonlinear
mapping relationship is developed to forecast the
two variables. In addition, we also use other popular
forecasting models such as the VAR model and the
LASSO model. The forecasting results of the models
are then compared to each other to find the best fore-
casting model. The results show that according to all
three indicators, RMSE, MAPE, and MSE, forecast-
ing economic growth by the LASSO model has the
highest accuracy while forecasting inflation by the
VAR model is the most accurate.  

Although the MLP model has not shown high
forecasting efficiency in this paper, this is still a
forecasting tool of the future because it describes the
nonlinear relationship between variables in the
model and can visually map these nonlinear rela-
tionships. Besides, the forecasting results by the
MLP model can be improved by the back-propaga-
tion algorithm. On the other hand, the reason for the
low forecasting result by the MLP model in this
paper also stems from the limitation of input data.
Artificial Neural Networks - ANNs models in gen-

eral and MLP neural models, in particular, are really
effective when used with big data.
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Summary

Tăng trưởng kinh tế và lạm phát là hai chỉ tiêu
quan trọng đối với bất kỳ nền kinh tế nào trên thế
giới. Do tầm quan trọng của hai biến số này với nền
kinh tế, việc dự báo tăng trưởng kinh tế và lạm phát
trở thành vấn đề quan trọng và luôn nhận được sự
quan tâm của chính phủ các quốc gia. Bài báo này
nhằm cung cấp một sự so sánh về hiệu quả dự báo
tăng trưởng kinh tế và lạm phát giữa các phương
pháp phổ biến hiện nay. Cụ thể, mô hình dự báo tăng
trưởng kinh tế và lạm phát được nhóm tác giả xây
dựng và ước lượng thông qua 3 mô hình là VAR,
LASSO, MLP. Với dữ liệu được thu thập trong giai
đoạn 1996 - 2020, kết quả nghiên cứu cho thấy theo
cả 3 chỉ số RMSE, MAPE và MSE, dự báo tăng
trưởng kinh tế bằng mô hình LASSO có mức độ
chính xác cao nhất trong khi dự báo lạm phát bằng
mô hình VAR có mức độ chính xác cao nhất. Mặc dù
mô hình nơ-ron MLP chưa cho thấy hiệu quả dự báo
cao trong nghiên cứu này nhưng đây vẫn là công cụ
dự báo của tương lai do mô tả được các quan hệ phi
tuyến giữa các biến số trong mô hình và khả năng lập
bản đồ trực quan về các mối quan hệ phi tuyến này.
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