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Abstract—This study aims to identify the existence of the 

phenomena of the Phillips Indonesia curve trade-off in the period 

1970 - 2018 using the analytical approach modelling Generalized 

Method of Moments (GMM). With respect to secondary data for 

49 years (quarterly data), namely the variable inflation rate, 

unemployment rate, potential output and output gap analysed, it 

is found that the phenomena of the Phillips curve trade-off 

occurred in Indonesia, namely the existence and pattern of the 

curve showed a change in almost every time, in accordance with 

changes in economic structure, especially those caused by the 

economic crisis. Between the two observations periods, namely 

the period before the crisis and after the crisis, the format of 

expectation formation and Phillips curve were significantly 

different. Before-crisis the influence of output-gap on changes in 

the development of inflation variables tends to be moderate and 

the dominance of the expectation formation format is backward 

and forward looking relatively balanced, whereas after-crisis the 

effect of output-gap pressure on inflation development tends to 

increase and the dominance of the expectation formation format 

is forward looking. 

Keywords: Phillips curve trade-off, Generalized Method of 

Moments (GMM), backward-looking, forward-looking 

I. INTRODUCTION 

Inflation and unemployment are the two main economic 
problems that are often faced by the people of a country. The 
purpose of developing countries is for the welfare of the 
people, hence the problem of high unemployment is a 
condition that is not desired by any country. If the problem of 
inflation and unemployment is not controlled, then both of 
these problems can have adverse effects to the economic, 
social, political and environmental and cultural. To avoid the 
various adverse effects that may be caused by both of these 
problems, a macroeconomic policy is needed in a 
comprehensive macro policy. In the Phillips curve theory 
concept, high unemployment will indeed tend to reduce 
inflation [1]. But what's interesting in Indonesia is a 
phenomenon that often occurs is when unemployment is high, 
the inflation rate also remains high. In fact, the goal that is 
always desired for both problems are low. 

Phillips research that uses data on the rate of change in 
wages and unemployment in England during the years 1861-
1913, shows that if there is inflation reflected by an increase in 
high wage rates will be able to cause a decrease in the 
unemployment rate. Conversely, a high unemployment rate 
will be accompanied by a decrease in the wage rate (wages 
become low) [1]. 

Similarly, some studies about the existence of the Phillips 
curve in Indonesia have been carried out by using a different 
approach and produce results that vary. Generally, this 
approach, aside from being a macro approach that uses 
aggregate data and a traditional hypothesis approach, also has 
not addressed the main issues above as a whole, particularly 
related to changes in Indonesia's economic fundamentals after 
the 1997 economic crisis.  Meanwhile, in the perspective of 
policy implementation, especially monetary policy by Bank of 
Indonesia, the existence of the Phillips curve is more fully 
believed to be "exogenous", namely that inflation control 
policies will have an impact on declining economic growth, 
and vice versa. In line with the direction of monetary policy 
going forward which tends to lead to the implementation of an 
inflation targeting framework, the validity of these beliefs 
needs to be further tested [2]. 

The shape of the Phillips curve has a downward slope, 
which shows a negative relationship between changes in the 
wage level and the unemployment rate, i.e. when the wage 
level rises, unemployment is low, or vice versa. The Phillips 
curve proves that price stability and high employment 
opportunities cannot occur simultaneously, which means that if 
you want to achieve high employment opportunities the 
unemployment rate is low, as a consequence one must be 
willing to bear the burden of high inflation. However, based on 
the results of research conducted in the Bureau of Budget 
Analysis and Implementation of the State Budget - DPRRI 
with Indonesian inflation and unemployment data from 1976 to 
2006 shows that in Indonesia the relationship between inflation 
and unemployment is no longer a trade-off but rather a trade-
off going in the same direction, its mean that high inflation is 
also followed by high unemployment, or has a positive 
relationship between unemployment and inflation [3]. So that 
the relationship between changes in the unemployment rate 
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with inflation in Indonesia deviates from the Phillips curve 
theory. Another reason is that the Phillips curve only happens 
in the short run but not in the long run. Because in the short run 
the sticky price still applies while in the long run the flexible 
price applies [3]. In other words, unemployment will return to 
its natural level so that the relationship between inflation and 
unemployment will be positive. 

In the context of multivariate relations where the nature of 
the relationship between output growth and inflation is 
basically very complex. This is likely due to the varied patterns 
of interaction and mutual influence between the determinants 
of inflation and the determinants of output growth. An 
understanding can be drawn that, even if a close relationship 
between inflation and output growth occurs, the relationship 
will tend to be complex, more than just a relationship of two 
variables that are linear and monotonic. 

The above background is the issue that is more grounded in 
the findings of Laxton et al. [4], concerning the asymmetry of 
the effect of economic activity on inflation in the seven main 
OECD countries, provides an important conclusion, namely 
that there is no trade-off between economic activity and 
inflation in the long run [4]. These findings also imply that 
there is strong evidence that the Phillips curve is not linear. The 
nonlinearity is reflected in the strong influence of excess 
demand shocks in driving inflation shocks of the excess supply 
in dampening inflation. Strong evidence of the existence of 
nonlinearities Phillips curve is also found in Clark's research, 
Debelle and Laxton [5], and Fischer [6]. 

Based on the fact the results of the analysis conducted by 
researchers earlier, the purpose of this study was to identify the 
phenomenon of the Phillips curve trade-off in Indonesia using 
Generalized Method of Moments (GMM) model analysis 
approach. In particular, which is also observed is the possibility 
of changing the behaviour of the Phillips curve in response to 
changing macroeconomic fundamentals. 

 

II. METHODS 

A. Data 

The data used in this study include: (1) inflation measured 
using the Consumer Price Index (CPI), (2) Output level, 
measured using real Gross Domestic Product (GDP), and (3) 
Potential Output and Output gap, which is measured by using 
several alternative univariate methods, such as Hodrick-
Prescott (HP)-Filter, Unobserved Component (UC), and 
Unobserved Components with the Markov-Switching process. 
In general, these data are secondary data and are sourced from 
the Central Statistics Agency (BPS), Bank Indonesia (BI), and 
other sources. 

B. Model Specifications and Research Design 

In this study, constructed a model to estimate inflation 
generated by the independent variables: unemployment, output 
gap, and inflation lag good-looking or backward- and forward-
looking for the purpose of identifying and analysing the 
existence of the Phillips curve trade-off. The model proposed 
for estimation and analysis of the Phillips curve trade-off is 

based on the results and recommendations of previous studies 
conducted by several researchers as a reference, the model 
gives different results on the existence of Phillips curve trade-
offs according to the time period used, however on this 
research occasion besides the data period to be used 
longer/newer there is also the addition of econometric 
statistical analysis which in previous studies was not done. 

The model to be estimated and analysed is a model with a 
dynamic panel method that is the Generalized Method of 
Moments (GMM) model. The GMM approach is a popular one 
because GMM is a common estimator and provides a more 
useful framework for comparison and assessment and provides 
a simple alternative to other estimators, especially towards 
maximum likelihood. 

C. GMM Modeling and Analysis Procedures 

To estimate the dynamic panel data model parameters in 
the equation will be used method Arrelano-Bond Generalized 
Method of Moments (AB-GMM). From the AB-GMM 
estimation results, it is then seen whether the instruments used 
are valid. If not, then use the SYS-GMM approach to address 
the validity of the instrument on the AB-GMM approach. To 
test the validity of the instrument in the AB-GMM approach, 
the Sargan test can be used. The Sargan Test for over 
identifying restriction is an approach to detect whether there is 
a problem with the validity of the instrument. The hypothesis 
for this test states that there is no problem with the validity of 
the instrument in the sense that such instruments are not 
correlated with the error in the equation AB-GMM. Sargan's 
statistical value is calculated as: 

S = N(1/N∑N
ί=1Zi∆ῦί2)’ WN2(1/N∑N

ί=1Zi∆ῦί2) (1) 

Under the null hypothesis condition, the statistical value 

above has a Chi-square  distribution, with q stating the 

number of instruments minus the number of parameters used in 
the model. 

To see the consistency of the estimation results generated 
from the AB-GMM model an autocorrelation test will be 
performed using Arellano-Bond statistics m1 and m2. This 
consistency is shown by the significant statistical value of m1 
and the statistical value of m2 which is not significant. [7]. 
After testing the validity of the instrument using the Sargan test 
and the Arellano-Bond m1 and m2 tests to see the consistency of 
the estimators obtained, the model is used to interpret the 
results. 

In addition to the selection and comparison of models, the 
results obtained will also be tested for significance levels as 
well as signs of each estimated coefficient obtained. The 
estimated coefficient sign is then analysed whether it is 
relevant to the existing theory. From the estimation results of 
the two approaches will be further analysed to answer the 
research hypothesis. 

The construct of the Phillips curve model to be tested for 
existence is: 
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 π = πe – β(ꭒ - ꭒո) + ν (2) 

Which is estimated using the output gap approach as 
follows: 

 πt = 
1πt-1 + i Ygap t-1 + εt (3) 

Where is constant, and 1 > 0 

If i > 0, then the existence of the Phillips Curve is valid, 

in the sense that there is a significant positive relationship 
between inflation and the output gap. 

So the statistical hypothesis is as follows: 

 H1:  ij = ij {unemployment does not affect inflation 
or inflation does not affect unemployment}. 

 H2: ij = ji {unemployment and inflation affect each 
other or unemployment and inflation do not affect each 
other}. 

 H3: i ≤ 0 {GMM estimation model (generalized 

method of moments) The Phillips curve trade-off is 
invalid}. 

III. RESULTS AND DISCUSSION 

A. Granger Casuality Testing 

The results of the Granger causality test are shown in table 
I. found that inflation (INF) statistically and significantly 
affects unemployment (UNP). This can be seen from the 
probability value smaller than 0.05 which is equal to 0.0009. 
While unemployment (UNP) statistically does not significantly 
affect inflation (INF), this can be seen from the probability 
value greater than 0.05 which is equal to 0.0781. Thus, it is 
concluded that there is unidirectional causality between 
inflation (INF) and unemployment (UNP) variables, namely 
only inflation (INF) which statistically significantly influences 
unemployment (UNP) and does not apply otherwise at the 5% 
significance level. 

TABLE I.  GRANGER CAUSALITY TEST RESULTS 

Null Hypothesis: Obs. F – Statistic Probability 

INF does not Granger Cause 

UNP 
168 

11.9481 0.0009 

UNP does not Granger Cause 

INF 
3.08329 0.0781 

 

At the 10% significance level, the Granger causality test 
results in the table indicate a two-way causality between the 
inflation (INF) and unemployment (UNP) variables. Inflation 
(INF) statistically and significantly affects unemployment 
(UNP). This can be seen from the probability value smaller 
than 0.10 which is equal to 0.0009. Whereas unemployment 
(UNP) statistically and significantly influences inflation (INF). 
This can be seen from the probability value that is smaller than 
0.1 which is equal to 0.0781. 

B. Output Gap Measurement 

The study of macroeconomic fluctuations distinguishes 
between short-run fluctuations who cyclical; and long-run 
developments that reflect the basic behaviour of output. In this 
context, the method of estimating potential output used is 
univariate and multivariate methods that take into account the 
developments of other macroeconomic variables, so that the 
estimation of potential output can be considered close to 
concept of economic capacity or sustainable aggregate supply. 

1) Output gap estimation: Based on the three proposed 

output gap techniques / methods, the results of estimating the 

output gap are calculated according to the method, namely 

according to the unobserved component model (UCM) 

technique, according to the unobserved component-Markov 

switching model (UCMS), and according Hodrick-Prescott 

filter (HPF). 
The statistical calculation results for each estimated output 

gap are as follows. 

TABLE II.  OUTPUT GAP ESTIMATION RESULTS 

All observations (1970.1-2018.4) 

 UCM UCMS HPF 

Mean -0.000850 -0.001365 -0.000002 

Standard deviation 0.022023 0.020630 0.023437 

F-test for Equal Variances (HO: Equal Variances) 

UCM    

UCMS 2,73 (0,00)   

HPF 6,15 (0,00) 2,73 (0,00)  

Pre-crisis (1980.1-1997.2) 

 UCM UCMS HPF 

Mean -0.000096 -0.001023 -0.002421 

Standard deviation 0.011673 0.0220017 0.031403 

F-test for Equal Variances (HO: Equal Variances) 

UCM    

UCMS 3,01 (0,00)   

HPF 6,14 (0,00) 1,62 (0,00)  

Post-crisis (1997.3-2018.4) 

 UCM UCMS HPF 

Mean -0,005328 -0,010790 -0,010833 

Standard deviation 0,012940 0,014015 0,050516 

F-test for Equal Variances (HO: Equal Variances) 

UCM    

UCMS 1,11 (0,73)   

HPF 13,23 (0,00) 12,45 (0,00)  

 

From table II. It can be concluded two things, namely:  

 The average value of the estimated output gap generally 
increases during the crisis period,  

 The variance value of each estimated output gap is 
different, except in the crisis period, where UCM and 
UCMS have variances same. 

2) Linear and dynamic correlation of estimated output 

gap: The results of calculating the linear correlation 

coefficient between the estimated output gap can be concluded 

two things, that are: (1) there is a significant correlation 

between the estimated output gap, and (2) the level of the 
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relationship becomes smaller in crisis period. And the results 

of calculating the dynamic correlation coefficient between the 

estimated output gap with inflation, it can be concluded 

several things, among them are: first: basically in general, 

there is a predominance of HPF over variants in different 

periods, second: UCM is identified more dominant than 

UCMS, and third: in the pre-crisis period, both UCMS and 

UCM can be used as an alternative to HPF. 

C. Phillips Curve Model Testing 

As hypothesized previously, the empirical model testing is 
done through gradual model estimation that are: the first stage: 
testing the existence of the Phillip curve model, the second 
stage: testing the existence and forms of expectations, and third 
stage: Simultaneous testing between existence, forms of 
expectations, and the linearity of the model. Taking into 
account the degree of complexity of the Phillips curve 
phenomenon, the existence test is a test of the minimum 
requirements that must be met. To test for the existence of the 
model used the traditional Phillips Curve hypothesis 
(Augmented Phillips Curve). Implicitly, the design of the 
model that takes into account the past value of inflation implies 
that the behaviour of the Phillips Curve is backward-looking. 

The degree of complexity that is higher than the Phillips 
Curve phenomenon is examined by looking at how the pattern 
of the formation of market expectations as a whole, whether 
backward-looking, forward-looking, or both. To test this the 
new Phillips curve hypothesis model (hybrid model) is used. 
Furthermore, the highest degree of complexity of the Phillips 
Curve phenomenon is examined by looking not only at the 
existence and pattern of the formation of whole market 
expectations, but also on the possibility that the behaviour of 
the Phillips Curve is non-linear/asymmetrical. 

The testing framework is also complemented by comparing 
test results on different subsamples, namely in the period 
before and after the 1997 economic crisis (pre and post-crisis). 
Comparison of these results is necessary because of changes in 
economic fundamentals and the interrelationships between 
variables in the period after the 1997 crisis. 

1) Test the existence of the phillips curve model: Test the 

existence of the Phillips curve model is done by estimating the 

model: 

 πt = 
1πt-1 + i Ygap t-1 + εt (4) 

where πt = Ln(CPI) is the inflation of the current period (t), 
πt-1 is the inflation of one previous period, Ygap t-i is the output 
gap in the previous period, and Ɛt is the residual. 

According to the nature and characteristics of the classical 
linear regression model form basically, the shape of the model 
can be estimated by utilizing the Ordinary Least Square 
method. The impact of the output gap variable (in the 
logarithmic transformation of natural numbers) to the inflation 
variable is estimated by calculating the linkages between 
variables that have a lag length between 1 to 4 quarters. 
Furthermore, the best model selection criteria are based on the 
suitability of the magnitude and significance level of the 

influence of each independent variable. Obtaining the 
estimated results using quarterly data on several different 
periods is summarized in table III. 

Obtaining the estimation results in the table identified that 
overall the model can explain the behaviour of the Phillips 
curve according to the traditional Phillips curve version. In 
addition to the influence of independent variables that are 
significant at the 5% level, the residual test shows that residual 
behaviour does not contain autocorrelation. Overall (all 
observations), the regression parameters of the inflation lag, 
backward looking parameters (0.62) and output gap (0.21) are 
very significant. 

TABLE III.  TEST RESULTS FOR THE EXISTENCE OF THE PHILLIPS CURVE 

Period   R2 ARCH LM-test 

(*) 

All observations 0.615 0.208 0.436 0.443 

(1970.1-2018.4) (8.839) (5.586)  (1) 

Pre-crisis 0.324 0.272 ** 0.136 0.281 

(1980.1-1997.2) (3.617) (1.827)  (4) 

Post-crisis 0.618 0.541 0.781 0.063 

(1997.3-2018.4) (5.107) (4.995)  (4) 

Notes: 

The number in the brackets below each parameter is the t-statistic value. 

ARCH LM-test (*) is a residual test with an authoritative lag between 1 to 

4 periods. Subscript i is the lag period of the effect of the output gap (HPF) 

on inflation, which is about 2 periods. 

 (**) parameters are estimated using an output gap based on the 

unobserved component (UCM) method with the effect of a 3-period lag. 

 

Furthermore, from these results it can also be seen that the 
effect of the output gap on inflation has changed from 0.27 in 
the pre-crisis period to 0.54 in the post-crisis period. This 
shows that in the post crisis period there was an increase in the 
influence/pressure of real economic activities on price 
developments. In addition to causing an increase in the Phillips 
Curve slope, these changes also imply that in times of crisis the 
rigidity of price developments in response to the development 
of demand systems has decreased. Overall, these results 
conclude that the existence of the Phillips Curve in Indonesia 
with the hypothesis of forming backward-looking expectations 
is valid. 

2) Test the existence and pattern of expectation formation: 

The existence and pattern formation expectations of the 

Phillips curve are carried out by estimating the model: 

 πt =
bπb-1 + =f πt+1 + i Ygap t-1 + εe

t (5) 

where πt+1
 is the realization of inflation in the coming 

period and εe
t

 is the expectation error. 

To estimate the model used is the Generalized Method of 
Moments (GMM). The instrumental variables used in the 
estimation are inflation (lag 1 and 2), changes in exchange rates 
(lag 0 and 1), base money growth (lag 0 and 1), seasonal 
factors, and constant. 
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Based on the results of the assessment it can be seen that 
overall the model can explain the behaviour of the new version 
of the Phillips Curve. In addition to the influence of significant 
independent variables at level 10, and even 5%, the residual 
test shows that residual behaviour does not contain 
autocorrelation. Unlike the standard statistical forms used in 
evaluating models, for example R2, GMM calculates the j-
statistic value, which is the minimum value of the objective 
function. The j-statistics can be used to test hypotheses from 
GMM estimation results, including testing the validity of the 
use of instrumental variables that exceed the number of 
parameters estimated (over identifying restrictions). From the 
results of separate tests, it was concluded that the over 
identifying restrictions on the estimation of the model are valid. 

Overall (all observations), both backward- and forward-
looking parameters and the output gap (0.22) are very 
statistically significant. It is seen that, based on the structure of 
the model above, the value of γf is significantly greater than γb, 
which indicates the dominance of the New-Keynesian Phillips 
Curve in explaining the inflation process. In addition, the Wald 
parameter restriction test concludes that the number of 
backward- and forward-looking parameters is one. 
Furthermore, from these results it can also be seen that the 
effect of the output gap on inflation has changed, although not 
significantly, from 0.12 in the pre-crisis period to 0.14 in the 
post-crisis period. Overall, these results conclude that the 
existence of the Phillips Curve in Indonesia with the hypothesis 
of the formation of hybrid expectations is valid. 

TABLE IV.  TEST RESULTS FOR THE EXISTENCE AND FORMATION 

PATTERNS OF EXPECTATIONS 

All observations (1970.1-2018.4) 

b f  J-stat 

Wald-test 
ARCH LM-test 

(*) 
b + f = 

1 

0.172 0.649 0.220 0.056 0.694 0.398 

(2.324) (7.191) (3.109)   (2) 

Pre-crisis (1980.1-1997.2) 

0.376 0.599 0.120 0.072 0.419 0.002 

(4.937) (7.440) (1.510)   (4) 

Post-crisis (1997.3-2018.4) 

0.324 0.536 0.140 0.291 0.002 0.403 

(5.519) (7.143) (1.848)   (4) 

Notes: 

The number in the brackets below each parameter is the t-statistic value. 

The J-statistic is the minimum value of an objective function. The Wald-

test is a parameter restriction test. ARCH LM-test (*) is a residual test with 

an authoritative lag between 1 to 4 periods. Subscript i is the lag period of 

the effect of the output gap (HPF) on inflation, which is about 2 periods. 

 

3) Simultaneous testing between existence, forms of 

expectations, and the linearity of the model: Based on the 

"Generalized Method of Moments" estimation method and 

similar instrumental variables in the previous test, namely 

inflation variables (lag 1 and 2) and constant, it is found that 

the overall estimation results of the model can explain the 

behavior of the new version of the Phillips curve with linearity 

parameters. The results of the partial model estimation each 

show the existence of convex and concave partial non-

linearity. However, from the estimation results of the "core 

model" it can be seen that, even though there is a parametric 

difference in values between α1 and α2, the results of the 

parameter boundary test reject the temporary assumption that 

α1 + α2 = 0. So, it can be concluded that statistically, non-

linearity in Phillips curve is not proven. 
Overall observations, both backward- and forward-looking 

parameters and output gaps are statistically very significant, so 
it can be concluded that the presence of no-linearity in the 
Phillips curve is less strongly proven. 

D. Interpretation of the Phenomena of the Phillips Curve 

Modeling Results 

From the results of estimation and testing of the empirical 
model, several important findings were obtained, including the 
conclusion that the Phillips Curve phenomenon exists in the 
Indonesian economy, where the existence and behaviour of 
these curves change from time to time, in line with changes in 
the fundamental structure of the economy, especially as a result 
from the 1997 economic crisis. Specifically, the pattern of 
expectations and linearity formation in the Phillips Curve 
experienced a significant difference (change) between the pre 
and post crisis periods. The characteristics of the Phillips Curve 
in the pre-crisis period are: (1) the effect of output gap pressure 
on inflation development tends to be moderate (0.2 - 0.3), (2) 
the dominance of the pattern of formation of backward and 
forward looking expectations is relatively balanced, and (3) the 
pattern of relationships tends to be linear . Meanwhile, the 
characteristics of the Phillips Curve in the pre-crisis period are: 
(1) the effect of output gap pressure on inflation development 
tends to increase (0.4 - 0.6), (2) the dominance of the pattern of 
formation of forward-looking expectations, and (3) the pattern 
of relationships tends to be non-linear (convex). 

Some important implications that need to be considered 
relate to efforts to formulate a strategic framework of economic 
policy that specifically and can be directed at including their 
views summarized as follows. 

The role of the pattern to form dominantly forward-looking 
expectations other than to backward views is a reflection of the 
perception of economic actors who tend to expect to remain 
high (potential) inflationary pressures in the future. This is in 
line with the level of persistence and uncertainty of output and 
the very high price development in Indonesia. In connection 
with empirical facts, the effectiveness of achieving the final 
monetary policy target with a price stability target will depend 
on the extent of the central bank's commitment (credibility) in 
seeking the development of low and stable inflation over a 
certain period of time. 

The tendency of changes in output linkages and price 
developments in the crisis period, which is reflected in the non-
linearity of the Phillips curve in line with the temporary 
assumptions about capacity constraints, especially in the crisis 
period. In addition, this also implies the need for policy 
formulation that takes into account the stages in which 
economic conditions are located. This is related to the trend of 
decreasing/increasing cost of controlling inflation. Therefore, it 
is also necessary to set priorities for economic growth or 
reduce inflation. 
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IV. CONCLUSION 

The phenomenon of the Phillips curve exists in the 
Indonesian economy, where the existence and behaviour of the 
curve has changed from time to time, in line with changes in 
the structure of economic fundamentals, especially as a result 
of the 1997 economic crisis. 

The characteristic of the Phillips curve in the period before 
the crisis was its the gap of output pressure affected the 
development of inflation which tended to be moderate, the 
format of the formation of expectations between backward and 
forward-looking views, its dominance was relatively balanced, 
and the form of relations identified tended to be linear. 
Meanwhile, the characteristics of the Phillips curve in the post-
crisis period of pressured output have an effect on the 
development of inflation with an upward trend, the format of 
formation of expectations is predominantly forward-looking, 
and the form of the relationship identified tends to be non-
linear. 
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