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Abstract— One of the milestones any company or industry should consistently achieve is the long-term 

steady growth. That nonetheless is precisely the position of natural gas distribution sector-without 

exception. Year-over-year statistical data should portray the broader picture of city gas sector in Indonesia 

that can possibly be explained by considering a number of key elements such as the workforces involved in 

the industry, wages that have to be spent on the labours and finally yet importantly volume of natural gas 

distributed for the city consumers. Throughout this particular study, a set of variables taken into account 

and then subsequently perform the analysis by using multivariate regression analysis as the selected 

method. The purpose of this particular study is to explain a better understanding of Indonesia’s city gas 

distribution sector. The methodology used in this study is the multivariate linear regression. In general, this 

paper is directed toward defining the notion of the growth of natural gas distribution sector in Indonesia. At 

the end of this study, the linear model effectively explains the strong correlation between the revenue 

(dependent variable) of the city gas distribution sector with other independent variables predictors) and fits 

to represent the macro perspective of city gas sector in Indonesia. In that respect, by incorporating a number 

of variables as the input of regression analysis tools, the expected result is a model that can be applied to 

predict the long-term growth.      
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1. Introduction 

One of the milestones any company or industry should consistently achieve is the long-term steady growth. 

That nonetheless is precisely the position of natural gas distribution sector-without exception. Year-over-

year statistical data should portray the broader picture of city gas sector [1] in Indonesia that can possibly be 

explained by considering a number of key elements such as the workforces involved in the industry, wages 

that have to be spent on the labours and finally yet importantly volume of natural gas distributed for the city 

consumers. The purpose of this particular study is to explain a better understanding of Indonesia’s city gas 

distribution sector and to provide a clearer picture of a number of explanatory variables should be 

considered to optimize the distribution of natural gas to cities in Indonesia. The methodology used in this 

study is the multivariate linear regression [2]. In more specific, the explanatory multivariate regression 

analysis is used to analyze correlations between variables and establishing the validity of the multiple 

regression model.  In this regard, considering the following data set released from the Indonesia Central 

Bureau of Statistics that collected the data of city gas distribution company during years 2010-2017 

consisting of: revenues, number of workforces, wages, volume of city gas distributed, and cost associated 

with operations [3]. Findings - a chance to give suggestion to government and other stakeholders in terms of 
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optimizing the growth of Indonesia’s gas distribution sector. The value or the originality of this study is to 

offer recommendation for optimization based on the hierarchy of explanatory variables; from the top priority 

to least important one. Study limitations - Due to the inaccessible primary non-disclosure data and the 

limited data availability, it is assumed that the data derived from Indonesia Central Bureau of Statistics are 

valid for describing the explanatory variables of Indonesia’s city gas distribution sector. Several information 

from a data set collected from Indonesia Central Bureau of Statistics [4]. The following figures (Figures 1 to 

4) explains the information related to city gas distribution sector in Indonesia. 

 

 
Figure 1. Workforce vs time 

 

 
Figure 2. Wages vs time 
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Figure 3. City gas distributed vs time 

 

 
Figure 4. Cost vs time 

 

2. The Method 

In this section of this study, the method of how to process the data set is described. The selected method 

appears to be the linear regression.  In general, the utilization of linear regression model is useful to explain 

certain reasons, [6], [7], [8], [9]. The samples taken during year of 2000 to 2017. The samples collected 

from the resources of information is aggregate total within the Industry. 

a. The description of variables - It can be used to analyze the strength of the association between the 

outcome (dependent variable) and predictor variables.  

b. Adjustment - It adjusts for the effect of covariates or the confounders, K and Yadav S 2019 [10]. 

 

In more specific, the explanatory multivariate method multiple regression analysis is used to analyze 

correlations between variables and establishing the validity of the multiple regression model.  In this regard, 

considering the following data set released from the Indonesia Central Bureau of Statistics that collected the 

data of city gas distribution company during years 2010-2017 [11], [12], [13] consisting of: revenues, 

number of workforces, wages, volume of city gas distributed, and cost associated with operations. The 

framework built in their study incorporates variables that were treated as dependent variable that at the next 

step would be influenced by the free variables. The research model refers to previous study by Paikun, 



Prima, et.al, 2020                                                                             TRKU 

 

1258 

 

T.Kadri, , & R.D. Sugara [2], [14]. The model proposed in the said study is geared toward linear relationship 

between dependent and dependent model as shown Figure 5 [2], [15]. 

 

 
Figure 5.  Linear model 

 

More in-depth analysis can be done through the Regression approach [16], [17]. From the first table 

tabulation above, the Non Linear pattern (polynomial) should be used, with the basic equation pattern being: 

𝑌 =  𝑎𝑚1𝑥1𝑚+. . . +𝑎𝑚𝑛𝑥𝑛𝑚+. . . +𝑎11𝑥1+. . . +𝑎1𝑛𝑥𝑛 + 𝑏 ................................................................. (1) 

In order for the model fits the data set, certain parameters must be taken into account: 

 

2.1.  R2 as Coefficient of Determination 

R2 is statistically the coefficient of determination that is the portion of the total variation in the dependent 

variable that can be explained by variation in the independent variable(s). When R2 is + 1, there exists a 

perfect linear relationship between x and y, i.e., 100% of the variation in y is explained by variation in x. 

When it is 0< R2 <1, there is a weaker linear relationship between x and y, i.e., some, but not all of the 

variation in y is explained by variation in x [18], [19]. 

 

2.2. Residuals Plot 

A residual plot normally shows a graph in which the residuals are plotted on the vertical axis, whereas the 

independent variable on the horizontal axis. As far as the graph, if the points in a residual plot are randomly 

dispersed around the horizontal axis, a linear regression model is highly likely appropriate for the data. 

Otherwise, a non-linear model should be opted as it is more appropriate [20], [21]. 

 

3. The  Discussions 

The following graphics are the explanatory figures presented and analyzed in order to explain the correlation 

between the dependent variable (in this particular study is the Revenue) and several other variables such as 

workforce, wages, volume of gas distributed and cost as the purpose of this particular study is to explain a 

better understanding of Indonesia’s city gas distribution sector and the following 3.1 and 3.2 provide a 

clearer picture of a number of explanatory variables (see Table 1). 

 

Table 1. Model descriptive statistics 

 Mean Std. Deviation N 

Revenue 2.101.65 1.961.162 17 
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Workforce 1.757.82 537.814 17 

Wages 29.81 18.454 17 

Distributed 263.119.76 204.132.765 17 

Cost 824.38 715.210 17 

 

Furthermore, the discussion should have discovered that the linear model was the fit one for this data set [8], 

[9], [10]. The research results of this study starts from the following Table 1 showed the description of the 

model and Table 2 summarized the model developed using SPSS multivariate linear regression features 

[11], [12], [13]. Commencing the model summary, the description of the model was automatically generated 

[14], [15], [16], [17]. The Table 1 provided the general information related to the model, which then later 

could presumably help determine the dominant factors in the model. 

 

Table 2. Model summary model  

Model R R Square Adjusted R Square 

.989 .979 .972 

 

In order for the model fitted the data set, certain parameters must have been taken into account [18], [19]: 

 

3.1. Overall Model Fit 

As shown in the table 2 above, the R-Square that was statistically the proportion of variance (as it values 

might have varied) in the dependent variable (in this special case Revenue), which could predict a number of 

independent variables; workforce, wages, the volume of gas distributed into the city, and the cost associated 

with the distribution of city gas respectively. The value of R-Square statistically indicated that 97.20% of the 

variance in Revenue could be predicted from the previously mentioned independent variables. Here, 97.20% 

points fell within the line. The adjusted R-square further strengthened the model implicitly. If all predictors 

were incorporated to the model, each predictor would then explain the possibility of developing different 

scenario due to the change of the variance of the dependent variables.  Thus, the increase or decrease in R-

square would be simply due to chance variation in this particular study. For instance, when this study was 

conducted, the value of R-square was 97.20%. Therefore, the model was theoretically fit and could 

presumably be applicable in this study. Adjusted R-square adjusted effectively for multiple variables. 

 

3.2. Residuals Plot 

A residual plot normally shows a graph in which the residuals are plotted on the vertical axis, whereas the 

independent variable on the horizontal axis. As far as the graph, if the points in a residual plot are randomly 

dispersed around the horizontal axis, a linear regression model is highly likely appropriate for the data. 

Otherwise, non-linear model should be opted as it is more appropriate [20], [21] (Figure 6).    
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Figure 6. Workforce residual plot – linear model 

 

The linear model developed in this study incorporates more than one explanatory variable. A number of 

tables below shows inputs and outputs from the linear regression analysis. With regard to the aim of this 

study, in order to provide a clearer picture of a number of explanatory variables, a model is needed. As the 

model develop a linear pattern, as seen in Figure 7, the aim of this study is effectively obtained [22], [23]. 

 

 
Figure 7. Wages residual plot – linear model 

 

As seen from Figure 6 to 10, points of data form randomly dispersed pattern around the horizontal 

signifying the message that the model developed in this particular study theoretically fits to represent the 

macro perspective of city gas sector in Indonesia. For instance, the workforce (Figure 6) residual plot 

visualized trend of linear model. The work force data form a random pattern indicated that workforce as a 

variable fitted in this model. Each single data moved along the axis data randomly developing pattern that 

was only fit for linear model. 
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Figure 8. City gas distributed residual plot – linear model 

 

Similarly, wages residual plot resembled that of random pattern’s. The wages data form a uniquely outlined 

that matched the set of data normally formed in a linear model. Likewise, the volume of city gas distributed 

into the city residual was indifferent that of the random pattern’s. The city gas distributed data appeared to 

be scattered set of data along the horizontal x-axis. From Figure 9, the line fit plot could technically be used 

to explain the relationship between one continuous predictor or the predicted revenue in this case and a 

response of the revenue. Furthermore, the relationship between the data of revenue and the predicted value 

were clear to help better understand that both predictor and response moved proportionally.     

 

 
Figure 9. Workforce line fit plot – linear model 

 

From Figure 10, the line fit plot suggested that the relationship between the data of city gas distributed and 

its predictor were useful to explain a solid linear relationship between the two.     
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Figure 10. City gas line fit plot – linear model 

 

In this particular study, the data were plotted using regression function of MSExcel and then generated a 

normal probability plot for the model being developed, Figure 11. In addition, the auto-generated graph 

produced a nearly linear trend. 

 

 
Figure 11. Model normal probability plot – linear model 

 

As a result, a strong signal good model for this data set was finally discovered due to the normal distribution 

shape. After collecting the data and then put it in the data processing tools, in this particular MSExcel, by 

using regression, one its features, then it produced a normal probability plot for the model. From Figure 12, 

the standardized residuals came into sight to be normally distribution. In one side of the plotted data, the 

graph might have looked slightly off-centre. Nevertheless, the whole pattern was not extremely deviated 

from being an ideal and normal distribution. Thus, no violations of the normality assumption was found. 
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Figure 12. The histogram of target revenue 

 

The Figure 13 displayed that the graph looked slightly skewed. However, such image could not be hugely 

deviated from being a normal distribution. Accordingly, from this figure, the shape of distribution satisfied 

the normality assumption. Furthermore, the pattern exhibited there was an explicitly strong indication that 

the residuals were normally distributed at each level of Y and constant in variance across levels of Y. 

Therefore, these residuals appeared to be approximately normally distributed. 

 

 
Figure 13. The histogram of studentized residual. 

 

Figure 14 ranked each input field based on the strength of its relationship to the specified target, independent 

of other inputs (variables) and indicated the relative importance of each variable for this particular linear 

model. Surprisingly, both tables showed that most important predictor was the workforce followed by cost, 

distributed gas and wages respectively. 
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Figure 14. Predictor importance 

 

Finally, this study revealed that the linear model effectively explained that the interaction between variables 

did exist. Again, the model, as seen from Figure 15, was statistically very accurate. In more details, the 

observed values of a single numeric variable, in this particular case the revenue, were plotted against the 

expected values. Then result of the predicted revenue by observe, the sample formed a normal distribution, 

as all points clustered around a straight line. Therefore, the strong correlation between the model’s 

predictions and its actual results did exist. 

 

 
Figure 15. Predicted revenue by observed 

 

4. Conclusions 

At the end of this study, the linear model effectively explains the strong correlation between the revenue 

(dependent variable) of the city gas distribution sector with other independent variables predictors) and fits 

to represent the macro perspective of city gas sector in Indonesia. such fiunding Is Important for study since 

the purpose of this particular study is to explain a better understanding of Indonesia’s city gas distribution 

sector and the following 3.1 and to provide a clearer picture of a number of explanatory variables. For 

instance, statistically indicates that 97.20% of the variance in Revenue can be predicted from the previously 

mentioned independent variables such as workforce, wages, volume of gas distributed and cost. The line fit 
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plot also can technically be used to explain the relationship between one continuous predictor and the 

revenue. In addition, the auto-generated normal probability graph produced a nearly linear trend. Next, as an 

explanatory variable, the workface plays most important variable in this model followed by cost, distributed 

gas and wages respectively. Last but not least, the result of the predicted revenue by observe, the sample 

formed a normal distribution, as all points clustered around a straight line. Therefore, the linear model is 

statistically the best fit for the data set of city gas distribution sector in Indonesia. 
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