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CHAPTER III 

RESEARCH METHOD 

3.1 Type of Study 

This study focused on the effect of economic growth, inflation, 

investment, and Gini ratio towards the poverty rate in Indonesia from 1981 to 

2013. The type of data used in this research is a secondary data which is a time 

series data. This data collected from other thesis, World Bank, Badan Pusat 

Statistik Indonesia and the theories obtained by the researcher during her study.   

3.2 Data Collection Methods 

This study used the secondary data: time series data which consisted of 34 

years data (Economic growth, investment, inflation, and Gini ratio and poverty). 

The data were taken from Badan Pusat Statistik (BPS) or Central Bureau of 

Statistics of Indonesia, Badan Perencanaan Pembangunan Nasional (Bappenas) 

and the World Bank. The data included poverty rate (percentage of poor 

population), economic growth, investment, inflation, and Gini ratio.  

3.3 Research Variables 

3.3.1 Poverty Level 

This study used the percentage of the poor population in Indonesia from 

1981 to 2013. The data from 1981 to 2010 taken from Bappenas in millions , and 

then it was processed in the percentage by divided the number of population in 

poverty with the number of total population times 100%.Whilethe researcher 

obtained the rest of data from 2011 to 2013, from BPS.  
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3.3.2  Economic Growth 

It used the percentage growth of Gross Domestic Product (GDP) of 

Indonesia from 1981 to 2013.  The GDP used in this research was GDP per capita 

income, which data obtained from the World Bank.  

3.3.3  Investment 

This study used the foreign direct investment data of Indonesia from 1981 

to 2013. FDI data used in this research was from the World Bank. The researcher 

used the foreign direct investment data because FDI is one of indicators to 

increase the national income.  

3.3.4  Inflation 

Inflation rate used in this research is inflation of GDP deflator, meaning 

that the measurement came from the economic metric accounts by converting 

outputs measured at current prices into GDP. The data used was the percentage of 

inflation in Indonesia from 1981 to 2013.  

3.3.5  Gini Ratio 

Gini Index is a measurement of income distribution in Indonesian country. 

Gini ratio data used in this research was the percentage of Indonesia Gini ratio 

from 1981 to 2013.  

3.4  Analysis Technique 

To prove the empirical hypotheses, the researcher will test the data by 

using the causality analysis with Error Correction Model (ECM). ECM is an 

analysis method to know the causality between two variables with Eviews 
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computer program assistance. Causality tests used to know the relationship 

between the dependent variable and independent variable, and vice versa.  

The researcher used ECM because it has some advantages such as:(1) 

ECM can make a specification model of the general equation;(2) ECM can 

explain the long-run and short-run information from the data. It  can also know 

whether the empirical model is consistent or not with the economic theory,(3) 

ECM is a dynamic model to find a solution for a time series data which is not 

stationary and (4) It can be used to find the solution multicollinearity and spurious 

regression (Insukindro, 1993). 

To use the error correction model, the first thing to do was having a 

stationary data. Then, to know whether the data was stationary or not, the 

researcher needs to use a unit root testing. After the researcher found the result, if 

one of the variables was not stationary at level, then the next step to use was the 

degree of integration test. After getting the results that the entire variable was 

stationary at first differences, the researcher conducted the co-integration test 

stationary. Then the last step when the results found all variables were 

cointegrated was to know whether the economic growth has a long run or short 

run effect towards the poverty rate of Indonesia.  

3.4.1 Stationary Test 

Every data that the researcher collected was the result of stochastic 

modelling which means that the data is the aggregate of random variables in a 

time series.  A data from the random result was stationary if the mean and the 
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variance were constant all the time and the covariance between two time series 

data just depending on lags between two certain periods (Widarjono, 2005). 

One of the important things to apply the time series model is when the data 

assumption result is normal and stable or stationary from all variables. 

Econometric model estimation for a time series data will not have a conclusion if 

the time series data still have a unit root or not stationary. Nonstationary data will 

create a spurious regression condition that can be remarked that the data has a 

higher coefficient determination R2 and statistically significant.   

In this research, there is a probability that the data is not stationary. 

Therefore, the researcher conducted a stationary testing like a unit root testing. If 

the result showed that the data has a unit root or not stationary, so that it would be 

taken to the next step, which was the degree of integration test. From the test, it 

could be seen the degree of the data stationarity.  

3.4.2  Unit Root Test 

The unit root test can be called as a stationary test because the main focus 

of the test is to know and analyze whether a certain coefficient of autoregressive 

models have the same value or not. To know the result, the researcher used a test 

known as an augmented dickey fuller or ADF. The formulation of ADF test is 

divided by three: 

(1) a model with intercept (α0) and trend (α1) which is : 
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(2) a model with intercept and trend 
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(3) a model without intercept and trend (none), which is: 
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 Where:  

 1t t tY Y Y     

 Yt = the observed value at time t  

  P = maximum lag used 

Procedures to consider whether the data was stationary or not stationary 

were to compare the value between the values of statistics ADF and the T critical 

value developed by MacKinnon. If ADF absolute statistic value is higher than the 

critical value so that the data is stationary. And vice versa, if the absolute statistics 

is less than the critical, value the data is not stationary. The value of ADF showed 

by the t value coefficient statistic yYt-1 at the equation (3.3) until (3.5). The causal 

in the ADF is to determine the length of sloth. The length of sloth can be decided 

based on criteria AIC (Akaike Info Criterion) or SIC Schwartz Info Criterion) and 

can use crule of thumb = N1/3 formula as well, where N is a number of 

observation.  

1. model with intercept ( 0 ) and trend ( 1 ) which is  

0 1 1t tY T yY       e1............................................. (3.4) 

2. model with intercept which is  

0 1t tY yY     e1....................................................... (3.5) 
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3. model without intercept and trend which is  
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T distribution statistic does not follow a normal distribution statistics n but 

follow a statistical distribution of PP (Philip Peron) while the critical values used 

critical values proposed by MacKinnon. Like the previous ADF test, the 

procedure for determining whether the data is stationary or not by comparing the 

statistical value of pp with the critical value which is statistic distribution 

MacKinnon. The value of pp showed by the value of t statistics coefficient yYt-1 

in the equation (3.5) until (3.6). if the value of absolute statistic pp is larger than it 

critical value so the data is stationary and if the value of absolute statistic pp 

smaller than it critical value so the data is not stationary. Different with ADF test, 

to consider the lenght of the lag, pp test using truncation lag from newey-west. 

The number of q show the periods of autocorrelation problem.  

3.4.3  The Degree of Integration Test 

If the data processed in a unit root test were not stationary at any level so 

that the next step was changing the non stationary data to stationary data. The 

transformation method to do was by conducting the degree of integration test to 

know the stationarity level of the integration data. The degree of integration test 

has the same way as the unit root test, but the level was changed to the first 

differences.  
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The decision of the degree of the data whether it was stationary or not can 

be seen from the absolute statistic values. If the statistic value was higher than the 

critical value, the data would be stationary. However, if the absolute statistics was 

smaller than the critical value, the data would not be stationary. The formulation 

of the degree of integration test from ADF is:  
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Where:  

12 t t tY Y Y      

 If the first difference of the data was stationary, the researcher used the 

first difference. However, if the degree of the first difference showed non 

stationary then the researcher choose the second difference. The worse thing was 

when the data was not stationary at the second difference degree so that it cannot 

be used in the time series data. Because one of the requirements to use ECM is all 

the time series data were stationary, then after getting the results, the researcher 

continued to the co integration test.  



33 
 

3.4.4 Co-Integration Tes 

Econometrics theory used is based on stationary data. If the data that used 

is not stationary, granger and new bold (1987) was said that the regression result 

will spurious. So, to avoid such a problem, dynamic model by Engle & Granger 

(1987) recommended causality test that known as Error Correction Model which 

is related to co integration test.  

To use co integration test, the researcher can make sure that all the 

variables have the same degree of integration. And the continuation of unit root 

test and degree of integration test is the co-integration test. The data co integrated 

if d,h or write as (d,h) (Sriyana, 2013);  

1. Every co integrated component at degree d or I (d).  

2. There are vector α which is not equal to 0 (α≠0) so that Zt =α1 X~1 (d,b) 

where b:0 and α is a co integration vector.  

The important thing from the illustration and definition above is assumed that 

if two or more than two variables have a different degree of integration so that the 

variables cannot be able to be co integrated (Insukindro, 1993). 

This test was applied when stationary data through the unit root test and the 

degree of integration test has been done.  The co-integration test is used to know 

the probability of equilibrium or the long run stabilization occurring between the 

observed variables. After all the requirements of co-integration have been done 

then the researcher knew the degree of the data which is stationary or not. To use 

the co-integration test, all the data must be at the same degree.    
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The formulation of contegration test of johansen is:  

0 1 2 3 4t t t t t tpov GDP FDI Inf Gini e         
............................... (3.10) 

Where:  

Pov = dependent variable 

GDP, FDI, Inf, Gini = independent variable  

E= residual value  

Equation (3.10) can be rewrite as:  

0 1 2 3 4t t t t t te pov GDP FDI Inf Gini         
...............................(3.11)

 

Equation disorders et in the equation (3.10) and (3.11) is a linear combination 

if equation disorders do not have unit root or stationer or I (0) so that, both has a 

long run relationship. Engle & Granger (1987) process the cointegration test based 

on the residual value from equation (3.10) with using ADF test method. The 

formulation of cointegration test of ADF is: 
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Engle & Granger (1987) proposed that from the seven of co integration tests to 

test the Null hypothesis of co integration, the best test used for the time series data 

is the test found by Johansen or familiar with Johansen co integration test.   The 

test used by Johansen can be used to decide co integration of variables. 

To measure whether the data are co integrated or not depends on the like hood 

ratio or trace statistics and the critical value. If trace statistics is higher than the 

critical value then the data are stated to be co integrated, and vice versa, when the 

trace statistics are smaller than the critical value then the data are not co 
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integrated. In a simple way, the estimate equation regression can be used to know 

whether the variables are co integrated or not. The variables have a correlation if 

having the probability which is smaller than 0.05 or having the probability which 

is smaller than the critical value at 5% level.  

The main purpose of the co integration test is to know whether the residual 

regression of the co integration is stationary or not. The co integration test is very 

important for knowing or developing a dynamic model, especially for Error 

Correction Model which includes the key variables in the co integration 

relationship.  

3.4.5 Error Correction Model 

When the data are co integrated, there is a long run relationship, or the 

long run equilibrium occurs between variables. However, there are probabilities 

that the long run disequilibrium happens. In the economics, disequilibrium 

frequently happens, meaning that sometimes what in economics are expected to 

happen does not always come to realize. The fact means that there are so many 

differences about the economic theory and the reality. The differences of what is 

in economics to happen and what actually happens need an adjustment to correct 

the disequilibrium, called an Error Correction Model.   

If in the short run there is disequilibrium in a period so that Error 

Correction Model will correct it in the next period (Engle & Granger, 1987).The 

mechanism of the correction model is to make the behavior of the short run and 

long run equal. This mechanism also can be a way to solve a chaotic regression 

using variable differences remaining in the model, without eliminating the long 
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run information caused by the use of the only data differences. Therefore, it can 

be concluded that ECM is consistent with a concept of co integration or is known 

as a granger representation theorem (Sriyana, 2003). ECM can be formulated as:  

0 1 2 3 4 2 2t t t t tpov GDP FDI Inf Gini X EC e               
 ........... (3.13)

 

Where:  

0 1 2 3 4t t t t t tEC pov GDP FDI Inf Gini           

In this case, coefficient α1 is a short run coeffient while β1 is a long run 

coefficient. Correction coefficient disequilibrium α2 in the absolute value explain 

how fast the time needed for getting the equilibrium.  

In this research, the causality test meant to know whether the variables of 

Gross Domestic Product (GDP), Inflation, Foreign Direct Investment (FDI), and 

Gini ratio affect to the percentage of poverty rate in Indonesian country. 

So the test will used to see the causality with ECM in short run in this 

research can formulate as:  

0 1 2 3 4 5 1inft t t t t t tpov GDP FDI Gini EC e                 
........(3.14)

 

Where:  

Pov = poverty  

GDP = gross domestic product 

FDI = Foreign direct investment 

Inf = Inflation 

Gini = Gini ratio 

E = residual value  
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0 1 2 3 4 1( inf )t t t t tECT pov GDP FDI Gini          
....................... (3.15)

 

3.4.6 Diagnostic test 

 The diagnostic tests have to be conducted on the Error-correction 

mechanism in order to determine whether any of these assumptions have not been 

violated (Ssekuma, 2011). There are three testing, which are:  

3.4.6.1 Normality test  

 A normality test is a statistical process used to determine if a sample or 

any group of data fits a normal standard of distribution. The normal distribution is 

the probability distribution that plots all of its values in a symmetrical fashion and 

most of the results are situated around the probability’s mean. Values are equally 

likely to plot either above or below the mean. Grouping takes place at values that 

are close to the mean and then tails of symmetrically from the mean. 

 In this research Jacque-Bera test was used to determine whether the ECM 

was normally distributed or not. As discussed byJarque and Bera (1980) in 

Sseekuma (2011) This test measured the difference in kurtosis and Skewness of 

variables compared to those in the normal distribution. In the Jacque-Bera test, the 

Null and alternative hypothesis are formulated as follows:  

H0: The variable is normally distributed. 

H1: The variable is not normally distributed.  

The test statistic is 

2
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Where N is the number of observations, k is the number of estimated parameters, 

S is the Skewness variable, and K is the kurtosis variable, the null hypothesis is 

rejected if the p-value ≤ level of significance, or if the JB > X2  

3.4.6.2 Heteroscedasticity Test 

 Heteroscedasticity results from a sequence of random variables. It implies 

that during the regression analysis there is non-consistent variance. As discussed 

by Engle (1982) in Ssekuma (2011), heteroscedasticity is tested by using the 

langrange multiplier, also known as Engle’s Arch LM test. The test procedure is 

as follows:  

H0: there is no heteroscedasticity 

H1: there is heteroscedasticity 

The test statistics is  

 LME = nR2  

Where n is the number of observations, and R2is the coefficient of determination 

of the augmented residual regression. The null hypothesis is rejected if the p-value 

≤ level of significance and it can be concluded that there is heteroscedasticity.  

3.4.6.3 Serial Correlation Test  

 A serial correlation is a cross-correlation of a signal (white noise) with 

itself. It may be caused by: 

- Nonstationarity of dependent and explanatory variables 

- Data manipulation (averaging, interplotation and extrapolation) 

- Incorrect functional form  
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Ljung and Box (1978) suggested the use of Ljung-Box test to test the assumption 

that the residuals contain no autocorrelation up to any order k. The test procedure 

is as follows: 

H0: there is no autocorrelation up to order k. 

H1: autocorrelation exists up to order k.  

The test statistics is  
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Where T is the number of observations, k is the highest order of autocorrelation 

for which to test and rj2is the jth autocorrelation.  The null hypothesis is rejected if 

the p-value ≤ level of significance and it can be concluded that autocorrelation 

exists up to order k. The major drawback of this test is deciding which lag order 

(k) to use. Ljung and Box (1987) suggested the maximum number of lags to use 

should be T1/3 where T is the number of observations.  

 

 

 

 

 

 

 

 

 


