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ABSTRACT

Inflation is one of the economic problems that often occur in ASEAN-5 countries. External factors affecting
inflation such as changes in energy prices and commodity prices (agriculture, metals, and minerals) can
affect inflation in ASEAN-5 countries through the influence of global slack. Therefore, this study was
conducted to examine the effect of global slack on domestic inflation dynamics in ASEAN-5 countries by
considering the effect of energy price index and commodity price index (agriculture, metals, and minerals)
on domestic inflation. The data analysis method used is the Panel of Vector Error Correction Model
(VECM-Panel) by considering the effect of energy price index and commodity price index (agriculture,
metals, and minerals) on domestic inflation in ASEAN-5. The results show that there is an influence of
global slack on domestic inflation in ASEAN-5 countries, especially through the energy price index and
commodity price index. Energy prices affect inflation in both the short and long run, whereas commodity
prices only affect long-term inflation. The implication of the results of this study is the importance of the
role of global commodity price stability policy in maintaining domestic price stability in ASEAN-5.

1. INTRODUCTION

Inflation as a reflection of price stability has an important role that can affect the policies of both
monetary and fiscal authorities. In addition to domestic factors, inflation can arise due to global slack in line
with the accelerated flow of globalization. The rapidly growing dynamics of the global economy has
important implications in changing the macroeconomic constellation of countries in the world. Several
empirical studies related to the impact of global slack on inflation dynamics have been widely carried out,
such as where the results of the analysis conclude that global slack through global commodity prices (global
oil and energy prices) has a significant impact on the dynamics of domestic inflation (Auer et al.,, 2019; Choi
et al, 2018; K. Forbes et al,, 2018; K. ]. Forbes, 2019; K. ]. Forbes et al., 2017). The findings of Choi et al
(2018) confirm that both in developed and in developing countries a 10% increase in global oil inflation
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results in an increase in domestic inflation of 0.4 points (Carriére-Swallow et al.,, 2023; Choi et al., 2018).
The development of the global price index was contributed by several commodities in the global market;
that is, energy and non-energy. Energy prices were contributed by an increase in world oil prices in 2018 by
$65 per barrel compared to those in 2017 which were $53 per barrel, driven by strong consumer demand
and restraint from oil producers. Meanwhile, metal prices increased 9 percent driven by strong demand and
supply. The price of energy commodities consisting of oil, natural gas, and coal experienced a sharp increase
of 20% in 2018. The increase in global growth and increasing demand were important factors in increasing
global commodity prices. The risk of rising metal prices driven by global demand is stronger than expected.
The history of decline in oil prices since the price crash in 2014 led to a drastic drop in revenues and
impacted the country's fiscal capacity, causing a slowdown in investment. Similarly, political instability also
weakened the capability of some oil-exporting countries. In contrast, oil exporters were in a flexible
exchange rate system with greater fiscal support and a more diversified economy since the drop in oil
prices. Meanwhile, agricultural commodities consisting of food and raw materials increased by two percent.
Prices of grains and oil as well as food also increased throughout 2018 due to slow investment. The La Nifia
cycle did not have a major impact on global markets for commodities such as bananas. However, the
imposition of import duties by China in response to the increase in tariffs by the US could affect the soybean
market.

The dialectic of empirical studies related to the role of global slack in influencing domestic inflation
appears with a different object of study. Previous research exactly rejects the hypothesis of the influence of
global slack on inflation for the cases in China, India, and Pakistan (Abbas, 2018). The impact of
globalization does not encourage an increase in the inflation process and has important implications in the
formulation of monetary policy. Global resource capacity does not affect the ability of central banks to
stabilize inflation, real economic activity, and growth in output volatility. Similar research also found that
globalization in the US does not affect inflation so globalization does not change the structure of the Phillips
curve or long-run inflation (Bianchi & Civelli, 2015; Carriére-Swallow et al., 2023). Customer market
interactions and financial friction are significant to inflation or there is a movement between inflation and
output in response to financial shocks (Ahiadorme, 2022; Gilchrist et al,, 2017). Similar research also
confirm the importance of monetary authorities in paying attention to global slack which will have an
impact on domestic price stability (K. J. Forbes, 2019; Zhang & Zhou, 2016). Moreover, the global and
domestic output gap can be a driver of domestic inflation both in the pre-and in post-crisis periods using the
New Keynesian Phillips Curve framework (Jasova etal., 2020).

Theoretically, previous research introduced a model of the relationship between inflation and
unemployment (Mohseni & Jouzaryan, 2016; D. Wulandari et al,, 2019). Furthermore, Mankiw's study
(2000) mentions the occurrence of a short-term relationship between inflation and unemployment.
However, the stability of the relationship between inflation and unemployment is still being questioned and
debated. In his study, although the tradeoff between inflation and unemployment in the short run is very
important in building blocks of business cycle theory, it is also debatable. A monetary contraction will
increase unemployment and cause inflation to be delayed and gradually decline. In the traditional Phillips
curve approach, global slack has an indirect effect on domestic inflation. The global cycle affects the
domestic output gap indirectly when global demand is very large. Similarly, global value chains enhance
global competitiveness with respect to labor and market factors (Auer et al,, 2019). The existence of the
Global Value Chain (GVC) with increasing competition between countries causes domestic inflation to be
more sensitive to the global output gap. This will affect the trade-off for the central bank in managing
inflation. Our research focuses on the importance of the influence of global factors in inflation dynamics
which is not only determined by domestic slack but also global slack as an important concern in influencing
inflation dynamics in ASEAN-5 countries. The open economic system in ASEAN-5 countries has great
sensitivity to global shocks so that global activities will have a major impact on inflation dynamics.
Compared to previous empirical studies, this study offers a simulation of standard inflation model, which
covers only domestic slack, global slack, augmented Phillips Curve as well as the effects of structural
changes in the trade war between China and the US that directly and indirectly affect the global macro
economy including domestic inflation.

2. METHODS

The data used were secondary data in the form of panel data with monthly time series from January
2013 to September 2018 in five ASEAN-5 countries (Indonesia, Malaysia, Philippines, Singapore, and
Thailand). Some of the endogenous variables used were the Consumer Price Index (CPI), Energy Price
Index, Agricultural Price Index, Metals and Minerals Price Index, US Base Interest Rate (IIR_libor) in %,
United States Gross Domestic Product (GDP) (%), Domestic GDP (%), domestic interest rate (policy
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reference) in%, end-of-period exchange rate (ER). A study by previous research found an inverse
relationship between the unemployment rate and changes in the wage rate in England (Rumate, V. A, &
Engka, 2019). The Phillip curve shows the response of nominal wages to labor market imbalances
(unemployment rate). Under conditions where there is no imbalance, nominal wages will increase due to an
increase in labor productivity and to offset the effect of rising prices on the rate of change in real wages. The
adjustment pattern is formulated in the following equation: w = v + a (N% — N°). Where, w is the change
in nominal wages, v is a parameter that reflects the implications of the asymmetric response of changes in
wages to excess supply or demand in the labor market and is a parameter with a positive value. If there is a
proportionally distributed excess supply, then the excess supply or demand is the same in all markets,
namely v = 0. Meanwhile, Nd and Ns are the demand and supply of labor where N4 = Ns are a condition of
equilibrium. Thus, equation (2.1) can be formulated as follows: w = v + g (u)

Where g (u) function u describes the condition of excess demand in the labor market and can be
represented by the difference between unemployment in full employment and actual unemployment (uf-u).
Thus, it can be formulated as follows: w = v + (uf - u) To achieve wage stability, by determining = 0, u
can be calculated as follows: u * = us + v/f

u* is the unemployment rate that does not drive inflation. Hence, the Phillip curve can be
formulated as: T = w — p where, p is the level of labor productivity. If it is assumed = 0 then the Phillip
curve is obtained as follows: m = f (u* —u) In its development, according to the characteristics of the
business cycle, which identifies a close relationship between the unemployment pattern and real output
growth, known as Okun's law, the Phillip curve can be derived from the pattern of the relationship between
the inflation rate and real output growth. The trend of the existing relationship pattern is increasing where
the increase in inflation is in line with that in real output. This pattern of relationships is known as the
short-run supply curve. The general specification of the Phillips curve based on this relationship pattern is:
m= &6(y —y*), Where, y and y * are respectively the actual and potential real output growth and are
parameters with positive values. Considering the time period of the influence of a variable and an enlarged
version of the equation, the structural equation of the Phillip curve is formulated as follows:

Ty = Z_Hi”ti + Syt e
L

Where, mt and 7 are respectively inflation of the current and previous periods; ti is the growth of
real output or the deviation of real output to its potential level in the past period, and t is a random
disturbance. This study synthesizes previous empirical studies with a focus on examining global slack
through proxies for meat export commodities and the price volatility of other commodities and domestic
slack with real effective exchange rate movements and nominal, interest rates, GDP growth (Bayramoglu &
Allen, 2017; Martinez-Ferrero & Garcia-Meca, 2020; Nakov & Pescatori, 2010; Siregar & Ritonga, 2020; S.
Wulandari & Bowo, 2019). The findings concluded that monetary authority policies that are able to identify
global shocks, especially related to global commodity price volatility, can be a signal to minimize risks such
as anticipating rising domestic inflation. The findings emphasize the need to push the integration of the
Phillips curve theory during the period of globalization because the vulnerability of global conditions will be
very sensitive to influence the dynamics of inflation of a country that has high external economic dominance
in ASEAN 5 (James, 2023; Kabuk¢uoglu & Martinez-Garcia, 2018).

The Panel of Vector Error Correction Model (Panel-VECM) method was used to analyze the
dependence pattern of the inflation effect, foreign interest rates, foreign GDP, domestic GDP, domestic
interest rates, exchange rates, energy price index, agriculture price index, metal price index and minerals,
and dummy variable of the trade war between the US and China from July to September 2018. The VECM
Panel model shows the effect of correction of economic actors' errors in the long-term and short-term
adjustment patterns. The following is the basic model of VECM (Harris, R & Sollis, 2003): AZ;, = ;AZ;, 4 +
ot e g AZyp gy + I Zyp g + Uy

Where, [; = —(I— Ay ——A4A;);i=1,..k—=1danll = —(I — A — - — 4

Is a system specification that contains information on short-term and long-term adjustments to z. Z
is the set of endogenous variables (Z;) used in the model. Meanwhile, Il = af is the speed of imbalance
adjustment and is the long-term coefficient. The VECM panels describe short-term interactions between
individuals or cross-sections and the transient effects of errors on an individual's long-term balance on
other individuals in the panel, changes in cointegration rank between individuals. Several tests on the VECM
Panel model include panel data stationary test, Levin, Lin and Chu unit root tests, optimal lag determination,
and Johansen cointegration test.
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3. RESULTS AND DISCUSSIONS
Results

The unit root or data stationarity test aims to observe whether certain coefficients from the
estimated autoregressive model have a value of one or not. The use of the VECM panel unit root test using
Levin, Lin and Chu, Im, Pesaran and Shin, ADF Fisher, and Phillips Perron Fisher.

Table 1. Variable Stationarity Test Results in ASEAN-5 Countries

Variable Levin, Lin & Im, Pesaran & ADF Fisher Phillips Perron
Chu Shin Fisher
Consumer Price Index (IHK) 0.0001 * 0.0000 ** 0.0000 ** 0.0000 **
Energy Price Index (PEN) 0.0000 ** 0.0000 ** 0.0000 ** 0.0000 **
Agricultural Price Index (PAG) 0.0000 ** 0.0000 ** 0.0000 ** 0.0000 **
Metals and Minerals Price Index 0.0000 ** 0.0000 ** 0.0000 ** 0.0000 **
(PMET)
Exchange Rate (S) 0.0000 ** 0.0000 ** 0.0000 ** 0.0000 **
Foreign GDP (YF) 0.0000 ** 0.0488* 0.0000 ** 0.0000 **
Domestic GDP (Y) 0.0918 * 0.0047 * 0.0139 * 0.0000 **
Foreign Interest Rate (JIKA) 1.0000 *** 0.0000 ** 0.0000 ** 0.0000 **
Domestic Interest Rate (I) 0.0468 * 0.0000 ** 0.0000 * * 0.00040 *

Note: Probability Significance Value (*) level (**) first difference (***) second difference

Table 1 shows that the data on each variable have different stationarity for all tests either LLC, IPS,
ADF Fisher and PP as well as at the first and second levels. Based on these results, estimation testing can be
performed using the VECM method which provides freedom in the use of variables that have stationarity at
any level. Next, the optimal lag is determined through the Schwarz Information Criterion (SC) test which
shows the optimal lag in lag 2. Determining the length of lag is important because a lag that is too long
reduces the degree of freedom which leads to loss of required information and a lag that is too short will
result in the wrong model (Greene, 2012). The next step is to identify the long-term relationship or
cointegration using the Johansen Cointegration Test. The results of cointegration test show that there is a
confirmed cointegration between variables with trace statistical values greater than the critical value.
Johansen Cointegration Test is presented in Table 2.

Table 2. Johansen Cointegration Test

Data Trend: None None Linear Linear Quadratic
Test Type No Intercept Intercept Intercept Intercept Intercept
No Trend NoTrend No Trend Trend Trend
Trace 6 7 6 5 4
Maximum Eigenvalue 6 7 6 4 4

Testing the global slack hypothesis on inflation dynamics can be seen from the effect of long-term
and short-term indicators such as domestic interest rates, international interest rates, foreign GDP,
domestic GDP, exchange rates, energy price index, agricultural price index and metal and mineral price
index. The following are the results of the long-term estimation of the VECM panel. Based on Table 3, the
cointegration equation model 1 includes the US and China trade war dummy from June 2018 as an
exogenous variable and model 2 by excluding the US and China trade war dummy variable. The results of
the long-term estimation of the VECM panel show that the variables that have a significant effect on the
dynamics of inflation on the degree of error are the energy price index, agricultural price index, metal and
mineral price index, foreign GDP and foreign interest rates. Meanwhile, the global variable that has no
significant effect is the exchange rate, and domestic variables have no significant effect on inflation. These
results indicate that global slack is the main variable driving the dynamics of domestic inflation in ASEAN-5
countries, while domestic slack does not affect the dynamics of domestic inflation in ASEAN-5 countries.

Table 3. Long Term Estimation Results of Vector Error Correction Model (VECM) Panel
Dependent Variabel: Consumer Price Index (CPI)

Independent Variable Model 1 Model 2
Energy Price Index (PEN) (-1) -14.949* 9.135*
Agriculture Price Index (PAG) (-1) 114.926* -49.424*
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Dependent Variabel: Consumer Price Index (CPI)

Independent Variable Model 1 Model 2
Metals and Minerals Price Index (PMET) -42.458* 8.533*
Exchange Rate (S) 0.0111 -0.006
Foreign GDP (YF) -420.865* 92.028
Domestic GDP (Y) 52.612 -550.137*
Foreign Interest Rate (IF) 1695.809* -30.501
Domestic Interest Rate (1) -83.742 26.045
Intercept -11931.28 4943.562

Exogenous Variable: 0284 i
Dummy Trade War US-China '
R-squared 0.203 0.192

Note: * significance at a =5%

Discussion

The exchange rate does not affect the movement of inflation since the exchange rate is an
implication of the movement of capital flows, especially portfolio investment in ASEAN-5 countries and does
not have a direct impact on domestic inflation (Arisandhi & Robiyanto, 2022; Basnet et al., 2015; Wardhono
et al, 2018). On the other hand, the strengthening of the monetary and macroprudential policy mix is
significant in maintaining inflationary stability. Meanwhile, in the short term, only energy prices have an
effect on domestic inflation. The existence of a trade war between the US and China has no impact on the
dynamics of inflation. In the short term, the trade war between the US and China only affects the metal and
mineral price index (Firdaus et al., 2019; Xia et al,, 2019). Meanwhile, Figure 2 which does not include the
trade war dummy USA and China as an exogenous variable, shows several variables that affect the dynamics
of inflation, namely the energy price index, agricultural price index, metal and mineral price index and
domestic GDP. Different results in model 2 show that global slack and domestic slack affect domestic
inflation in ASEAN-5 countries by excluding the effect of trade war.

The test results show that the global slack hypothesis has an effect on the dynamics of inflation in
ASEAN-5, especially energy and commodity prices, with the agricultural price index having the largest
influence among other price indices. This is related to the characteristics of the ASEAN-5 countries which
have the basis of the agricultural sector as the leading sector of economic growth (Azam et al., 2015;
Setyanti & Wahyudi, 2021). In this modeling domestic slack, domestic GDP affects inflation. The
implications of the research results strengthen the augmented Phillips curve model which includes global
slack and domestic slack as inflation determinants (Albuquerque & Baumann, 2017; Eser et al., 2020).

The response of the consumer price index (CPI) variable to the shock that occurs in each research
variable is shown in Figure 7. The results show that the consumer price index is very responsive at the end
of the research period to the shock that occurs in other variables, except the metal and mineral price index
variable indicated by a stable response until the end of the study period. Almost all variables showed a
stable response at the beginning of the study period. Meanwhile, the CPI response to the shock occurred in
the energy price index was strongly expressed with a positive number until the end of the period where the
largest response occurred in the 4th period of the study with a number close to 2. Then, the response
decreased until the end of the study period but still showed a fairly high response compared to other
variables. In contrast to the shock response that occurred in the energy price index, the shock that occurred
in the agricultural price index is responded negatively by the CPI. This is reinforced by a negative response
below the steady state point with the largest response reaching -0.05 at the end of the period. Meanwhile,
the exchange rate shock is responded positively by the CPI with the largest response reaching 0.6 in the 4th
period which is later responded fairly stable until the end of the period although it does not reach the
steady state point. The different results from the other variables are actually shown by the response of the
CPI to the shock occurred in the metal and mineral price index. The results show that the CPI response is
quite stable from period 3 to the end of the study, although it is high enough to respond at the beginning of
the research period right in the second period with a positive number of 0.02.

On the other hand, the CPI shows a high response to the shock occurred in US GDP (Yf) which is
confirmed by a higher movement until the end of the period with the highest response estimated at 0.19 in
period 10. Then, a high CPI response is also shown to the shock occurred in domestic GDP. This result is
indicated by the number 0.06 in period 10 and the low response is indicated in the periods 1 to 2 with the
number 0.00. Meanwhile, the CPI shows a different response to the shock of the US interest rate (IF) with a
negative response. This result is reinforced by the negative response value starting from the 2nd period,
and the largest response occurred at the end of the period with the largest number of 0.06. Furthermore,
the domestic interest rate shock responded positively to the CPI as indicated by the highest response in
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periods 3 and 10, reaching 0.075. Meanwhile, the lowest CPI response to the shock that occurred in
domestic interest rates in period 1 is 0.00. The CPI response to each variable is also confirmed by Figure 1
where the shock that occurs in each variable is responded differently by the CPI. First, the CPI responds
positively with a substantial response to the shock occurred in the energy price index, which is indicated by
the highest response in the 4th period reaching 0.175 and until the end of the CPI period it still shows a high
response at 0.15. Meanwhile, the shock to the agricultural price index is responded negatively by the CPI,
confirmed with the highest response rate in the 4th period of -0.045; then, until the end of the research
period, the CPI shows a stable response until it reaches a steady state point. Different things are shown by
the response of the CPI to the shock that occurs in the metal and mineral price index, which shows a stable
response at the beginning of the period to the second period. However, the CPI shows a negative response
to the shock that occurs in the metal and mineral price index until the largest response that reaches -0.07 in
the 5th period until the end of the study. Then, the exchange rate shock is responded positively by the CPI
where at the beginning of the period it still shows a stable response until later in the 2nd to 4th period, it
shows a moderately increasing response of 0.07 until the end of the period.

Response to Cholesky One S.D. Innov ations

Response of CPI ta PEN Respanse of TPl to PAG Respanse of CPl ta PMET

Response of CPlto S Respanse of CPI to YF Response af GPI ta IF

Response of CFPlto Y Respanse of Gl to |

Figure 1. Impulse Response Function Consumer Price Index (CPI) Model 1

Responseto Cholesky One S D Innov ations
Respanse of CPI to PEN Respanse of CFIto PAG Respanse of GFI to PMET

Teaponae of CPl o 8 Teaponae of CPI o YF Reaponse of CPI Lo IF

Figure 2. Impulse Response of Consumer Price Index Model 2

The CPI also shows a positive response to the shock experienced by US GDP where at the beginning
of the 6th period the response tends to increase by 0.12 which is the largest response. Then, the response
slowly decreases until the end of the period reaching 0.08. In contrast to the CPI's response to other
variable shocks, the CPI responds more to fluctuations in the US variable exchange rate (IF) confirmed by
movement in the initial period, which actually shows a volatile response reaching the largest response of
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0.02. In the second period, the response decreases until the negative response reaches -0.01 in the 4th
period to the 5th period. Furthermore, the CPI response increases back to a positive number in the 7th
period until the end of the period where the largest response is in the 10th period, reaching 0.2. In addition,
the CPI response to shocks in domestic GDP tends to be stable at the beginning of the period from periods 1
to 2. The response shows an increase in the 3rd period until the end of the study period where the largest
response rate occurs in the final period by 0.06. Furthermore, the CPI reflects an increasing response to the
shock that occurs in the domestic interest rate variable with the largest response in the third period
reaching 0.075. Then, it is stable but never reaches the steady state point until the end of the period.

4. CONCLUSION

Based on the results of the analysis, it can be concluded as follows: The hypothesis of the influence
of global slack on the dynamics of domestic inflation is proven in the case of countries in ASEAN-5,
accompanied by the effect of domestic slack on long-term inflation. Several global slack variables that have
an effect are the energy price index and the commodity price index, namely agriculture and metals and
minerals with the largest influence being the agricultural price index. Meanwhile, the influencing domestic
factor is domestic GDP. In short term, only the energy price index variable affects inflation. This shows that
energy prices play an important role in influencing the movement of domestic inflation in both short and
long term. An important implication of the results of this study is to prove the global slack hypothesis or
that related to the Phillips Curve development model has different indicators in forming long-term and
short-term relationships. The implication of strengthening the fiscal, monetary, and macroprudential policy
mix becomes very important in maintaining domestic price stability in response to the dynamics of global
shocks. Monetary and fiscal authorities should strengthen coordination in identifying global shocks that
affect domestic price stability, which affects the short-term and long-term relationships.
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