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Abstract

This study is conducted to examine a business cycle of ASEAN-5 countries namely
Thailand, Indonesia, Malaysia, Singapore, and the Philippines, which are the main
drivers for ASEAN's economy. This study focuses on a business cycle synchronization
among the ASEAN-5 countries because it is a key to successful economic integration.
Markov-switching Vector Autoregressive (MS-VAR) is used to detect the nonlinear
stochastic process of the business cycle as it provides a flexible framework which
allows determining a structural break and capturing interdependencies among multiple
time series. The data used in this study include industrial production index (IPI) and
gross domestic product (GDP) spanning from the first quarter of 1981 to the second
quarter of 2014 of the ASEAN-5 countries. In addition, this study determines a regime
generating process and investigates which part of the business cycle that leads to a shift
from the expansion to the recession and predicts economic growth.

The estimated result shows the existence of a common business cycle of the ASEAN-5
countries. Their economies mainly stay in the expansion with a probability of 0.94.
However, there exists a chance of transitioning from the expansion to the recession
which is equal to 0.16 due to the global economic crises. Moreover, our finding reveals
that the existing regime switching can be explained by changes in intercept term and
variance for a case of the GDP growth cycle while a regime switching in the IPI growth
cycle is explained by a change in the autoregressive parameter. Then, we predict the
economic growth for the ASEAN-5 countries and find that their GDP growth will
continue to grow with the rate of about 8 to 16 per cent and nearly 1 to 2 per cent for the
IPI growth. Lastly, when we undertake an impulse response analysis and find that each
country is more sensitive to the shock of themselves than the shocks due to recession
occurred in other countries.
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Figure 1. ASEAN-5 share to the region’s total GDP, 1993-2013
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Table 2. Results of AIC for a variety of the MS-VAR models at different lag

Model GDP IPI

Lag1 Lag2 Lag 3 Lag1 Lag2 Lag 3

MSI(2)-VAR 4891.23 4962.41 4908.68 4176.25 417791 4187.90

MSIH(2)-VAR 4695.20 4701.02 4697.39 4164.59 4167.83 4163.37

MSIA(2)-VAR 4251.40 4485.98 NaN 4054.98 4125.78 NaN
MSIAH(2)- 4017.01 4313.89 NaN 3902.70 3959.80 3982.50
VAR
MSH(2)-VAR 4821.24 4821.24 4821.23 4203.60 4203.60 4203.60
MSA(2)-VAR 4231.04 4293.30 NaN 4191.20 4290.70 NaN
MSAH(2)-VAR  4205.01 4244.09 NaN 4148.60 4310.87 NaN
VAR (linear) 30.55 30.97 30.65 29.82 30.87 31.34

Note: A is autoregressive parameter; 2is heteroskedasticity; ££ is mean; and V is intercept term.

Table 3. Results of likelihood ratio test for a variety of the MS-VAR models at lag 1

Model GDP IPI
MSI(2)-VAR(1) 0.8898 5.7775
MSIH(2)-VAR(1) 1.0953 6.0868
MSIA(2)-VAR(1) 0.9272 3.0705
MSIAH(2)-VAR(1) 0.9832 5.9071
MSH(2)-VAR(1) 0.8732 5.7864
MSA(2)-VAR(1) 0.9741 6.1069
MSAH(2)-VAR(1) 0.9676 5.9629
VAR(1) (linear) 0.9671 5.0533

Note: A is autoregressive parameter; 2is heteroskedasticity; £¢ is mean; and V' is intercept term.

Table 4. Estimated results of the MSIH(2)-VAR(1) model

Thailand Indonesia Malaysia Singapore Philippines

Regime-dependent intercepts

Regime 1 9.75%** 9.39%#** 11.82%%%  ]]1.55%** 8.05%**
Regime 2 7.74%** 3.87%** 2.62%%%* 4.06*** -1.52%%*
Regime-independent Thailand  Indonesia ~ Malaysia  Singapore  Philippines
Autoregressive parameters at
lag 1
Thailand 1.07%** 0.76%** 0.29°%%* 0.24%** 0.20%%*
Indonesia -0.13%** 0.59%** -0.07* -0.00028 -0.03
Malaysia -0.17** -0.017 0.63%** -0.18%** -0.20%*
Singapore -0.08 -0.58##* -0.04 0.78%** -0.02
Philippines 0.12 0.08 0.16** 0.06 0.81#**
Log-likelihood ~ -2303.512 AIC (10%)  4.695 BIC (10%) 4912
pit pat Duration Observations
Regime 1 0.98 0.07 62.28 101
Regime 2 0.02 0.93 25.21 33

Note: ***» <« and “*” denote the significances at 1%, 5%, and 10% levels respectively.
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Regime 1: Expansion
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Figure 4. A Common Business cycle of ASEAN-5 under changes in GDP
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Table 5. Estimated results of the MSA(2)-VAR(1) model

Thailand Indonesia Malaysia Singapore Philippines
Regime-independent 158%  2.04% 1.46 1.76% 0.55
intercepts
Regime-dependent
Autoregressive parameters at  Thailand  Indonesia ~ Malaysia  Singapore  Philippines
lag 1
Thailand 0.2] %% 0.16%** -0.01%** 0.01%** -0.3 ]k
Indonesia 0.01*** -0, 13k 0.19%** 0.01%** 0.33%%**
Regime 1 Malaysia 0.14%** 0.05%** 0.29%** -0.03*** 0.67***
Singapore 0.11%** 0.11%** 0.16%*** 0.13%** -0.16%**
Philippines -0.01%*%*  _(.37%**  (.20%** 0.12%** -0.50%**
Thailand -0.69%#%  _(.03%** 0.03%** 0.08*** 0.13%%*
Indonesia -0.02°%#* 0.027%** 0.14%** -0.01%** 0.03%**
Regime 2 Malaysia -0.75%** 0.33%** 0.53%** -0.[5%** 0.78***
Singapore -0.07***  -0.10%**  -0.]17*** 0.14%%** 0.08***
Philippines -0.12%%*%  _0.10%**  -0.06***  -0.10%** -0.52%**
Log-likelihood ~ -2028.61 AIC (10°)  4.191 BIC (10%) 4.494
pit pat Duration Observations
Regime 1 0.99 0.06 125.69 118
Regime 2 0.01 0.94 15.59 18

Note: “**¥» <**» and “*” denote the significances at 1%, 5%, and 10% levels respectively.
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Figure 5. A Common Business cycle of ASEAN-5 under changes in IPI
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Figure 7. Results of the predicted economic growth during the 3 quarter of 2014 and
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Figure 8. Results of the predicted IPI growth during the 3™ quarter of 2014 and the 2™
quarter of 2016
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