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ABSTRACT 
 

One method used in the multiple linear regression model is the best subset using Cp Mallows statistics. The best 
subset begins by combining independent variables to describe the dependent variable. Select a combination with 
a high coefficient of determination and a low Cp value. The purpose of this study was to apply the best 
subset method of Cp Mallows statistics to obtain multiple linear regression models of factors that affect life 
expectancy. This survey was a secondary data survey using data from Health Profiles published in 2016 in 
East Java. Data from 38 cities with dependent variables were life expectancy and independent variables such as 
diarrhea prevalence, dengue prevalence, healthy homes, clean and healthy living behavior, and average school 
hours. The results showed that the coefficient of determination was 69.7% and the Cp value was 3.9 for the three 
combinations of diarrhea prevalence, healthy family, and average school hours. 
 

Keywords: life expectancy; subset best method; regression; Cp Mallows 
 

INTRODUCTION 
Background  
 

Simple linear regression is used when there is only one independent variable, but multiple regression is 
used for multiple independent variables (1). Regression model selection is the selection of independent variables 
(independent variables) contained in the regression model to explain the dependent variables (dependent 
variables) (2). When determining the model, you can enter the independent variables together or individually (3). 
Still, all the variables in the regression model make the model the most appropriate, efficient, and theoretical way 
to explain the dependent variables, it cannot be rational (4). One of the methods used in modeling is best subset 
regression (5). The best subset regression allows any combination of independent variables that can explain the 
dependent variable (6). 

There are several conditions for choosing the right model for Best Subset Regression. One of them uses  
Cp Mallow's statistics (7). The best subset regression statistics using Cp Mallows start with choosing the simplest 
model, a one-variable model. Then move to another variable one at a time (8). In the best subset approach, 
predictive modeling uses all independent variables. All independent variables are considered important for 
obtaining the correct model using the best subset method using Mallows' Cp statistics and building all possible 
combinations of variables. Then make a selection based on a small error and a small Cp value in the appropriate 
regression model (9). 

 

Purpose  
 

The purpose of this study was to apply the best subset method of Cp Mallows statistics to obtain multiple 
linear regression models of factors that affect life expectancy.  

 

METHODS 
 

Health is affected by several factors, including environmental factors, morbidity, and level of education. 
A study entitled Factors Affecting Life Expectancy in Gembel Regency (10) shows that clean and healthy lifestyles 
affect life expectancy in Gembel Regency. A study (11) suggests that one of the factors contributing to the 

http://dx.doi.org/10.33846/hn60306
http://heanoti.com/index.php/hn
http://heanoti.com/index.php/hn/article/view/hn60306
mailto:hardian.bimanto-2019@fkm.unair.ac.id
mailto:harinotobroto@gmail.com
mailto:soenarnatalina.m@fkm.unair.ac.id


Health Notions, Volume 6 Number 03 (March 2022)                                                                                ISSN 2580-4936 
 

123 | Publisher: Humanistic Network for Science and Technology                               
 

development of diarrhea is caused by a lack of a clean and healthy lifestyle. The variables investigated are the 
factors that affect your health. Henrik L. Bloom's theory explains that health is affected by four factors: 
environmental factors, behavior, health care, and heredity. One of the environmental factors that can affect health 
is the prevalence of diarrhea and dengue  (12). Life expectancy, high or low, depends on the factors that influence 
it.  

This survey was a secondary data search and is the population of all districts/cities in East Java. The sample 
consists of 38 districts and cities taken from the Central Statistics Bureau of East Java in 2016. The data used East 
Java Health Profile In this study; life expectancy was a dependent variable in East Java in 2016. The influencing 
factors were the prevalence of diarrhea, dengue fever, clean and healthy living behavior, healthy living, and 
independent variables. 

To obtain mathematical models that can predict the factors that influence life expectancy in East Java, they 
need to be analyzed statistically. In this case, multiple linear regression analysis is used because the analysis is 
primarily used to address the problem of life expectancy and helps determine the effect of the independent variable 
on the dependent variable. This study uses multiple regression using the best statistical subset of the Cp Mallows 
regression method. Cp Mallow's statistics can provide the accuracy of possible models constructed from all 
independent variables  (13). 

 

RESULTS 
 

Mallows Cp statistics are used to evaluate the suitability of regression models. When you select a model 
in this way, all variables in the model are considered important, many equations form all possible combinations 
of variables, and then one selection is made. Combination of Cp and R2

adj value criteria. 
 

Table 1. Variable combination of Cp and R2
adj value criteria 

 
Group Variable combination R2 (%) R2

adj (%) Cp S2 

A 1 X1 6.70 4.10 70.30 2.01 
2 X2 0.00 0.00 77.80 2.08 
3 X3 40.70 39.10 32.30 1.60 
4 X4 20.00 17.80 55.40 1.86 
5 X5 53.50 52.20 18.00 1.42 

B 1 X1,X3 47.60 44.60 26.50 1.53 
2 X1,X5 65.20 63.30 6.90 1.24 
3 X2,X5 54.80 52.20 18.60 1.42 
4 X3,X5 59.20 56.80 13.60 1.35 
5 X4,X5 57.30 54.80 15.80 1.38 

C 1 X1,X2,X5 65.70 62.70 8.30 1.25 
2 X1,X3,X5 69.70 67.00 3.90 1.18 
3 X1,X4,X5 67.00 64.10 6.90 1.23 
4 X2,X3,X5 61.60 58.20 13.00 1.33 
5 X3,X4,X5 60.90 57.50 13.70 1.34 

D 1 X1,X2,X3,X4 51.00 45.00 26.80 1.52 
2 X1,X2,X3,X5 70.90 67.40 4.50 1.17 
3 X1,X2,X4,X5 67.40 63.40 8.40 1.24 
4 X1,X3,X4,X5 70.30 66.70 5.20 1.18 
5 X2,X3,X4,X5 62.90 58.40 13.40 1.32 

E 1 X1,X2,X3,X4,X5 71.40 66.90 6.00 1.18 
 

Choose a combination of Independent variables on the condition that the value of Cp is small and R2
adj is 

close to 100%. 
Table 2. Variable Combinations Formed 

 
Variable combination R2 R2

adj (%) Cp S2 
X5 53.5 52.20 18.00 1.42 

X1,X5 65.2 63.30 6.90 1.24 
X1,X3,X5 69.7 67.00 3.90 1.18 

X1,X2,X3,X5 70.9 67.40 4.50 1.17 
X1,X2,X3,X4,X5 71.4 66.90 6.00 1.18 

Description: 
X1 = Diarrhea prevalence 

X2 = Dengue Hemorrhagic fever prevalence 
X3 = Healthy house 

X4 = Clean and healthy life behavior 
X5 = Average length of time in school 
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The next step is to select the appropriate combination of simultaneous and regression coefficient test 
variables for each independent variable. The test is first run from most variable combinations, that is, five 
independent variable combinations. If you want to use an alpha of 0.05, use the Anova hypothesis as follows:  
H0: There is no significant common effect between the independent variables of the dependent variable  
H1: There is a significant joint effect between the independent variables of the dependent variable 
 

Table 3. Simultaneous test of regression model with independent variables 
 

Model DF SS MS F-value p 
Regresion 5 112.107 22.421 15.960 0.000 

Eror 32 44.962 1.405   
Total 37 157.069    

 

In Table 3, p <0.05 (H0 was rejected). The value of R2 or the dependent variable with a coefficient of 
determination of 71.4% has important effects such as the independent variables X1, X2, X3, X4, X5. In addition, 
run a regression coefficient test to see if each independent variable can explain the dependent variable. All 
independent variables need to be important to get a good model. Below is  the regression coefficient hypothesis  
H0: No significant effect of the independent variable on the dependent variable  
H1: Independent variables have a large effect  on dependent variables 

 

Table 4. Regression coefficient test with independent variables X1, X2, X3, X4, X5 
 

Predictor Coefficient T p 
Constant 64.33 57.15 0.000 

Diarrhea prevalence (X1) -0.0557 -3.07 0.004 
DHF prevalence (X2) 0.0416 1.10 0.280 
Healthy house (X3) 0.0279 2.11 0.043 

Clean and healthy life behavior (X4) 0.0108 0.72 0.476 
Average length of time in school (X5) 0.709 4.78 0.000 

 

In table 4, three independent variables are significant or meet the criteria for Ho rejection, namely the 
prevalence of diarrhoea, healthy homes, and average years of schooling. Still, most dengue hemorrhagic fever and 
clean and healthy living behaviour do not meet the criteria for rejection of Ho. Hence, this combination is not A 
good model then tests a variety of four variables. 

 

Table 5. Simultaneous Test of Regression Model with Independent Variables X1, X2,X3, X5 
 

Model DF SS MS F p 
Regresion 4 111.377 27.844 20.11 0.000 

Eror 33 45.692 1.385 - - 
Total 37 157.069 - - - 

 

Table 5 shows the results that p <0.05, which means that there is a significant influence together, namely 
the Independent variables X1, X2, X3, X5 on the dependent variable with a value of R2 or a coefficient of 
determination of 70.9% 

 

Table 6. Regression coefficient test with independent variables X1, X2, X3, X5 
 

Predictor Coefficient T p 
Constant 64.59 60.99 0.000 

Diarrhea Prevalence -0.0578 -3.26 0.003 
DHF Prevalence 0.0438 1.17 0.250 

 0.0306 2.43 0.021 
 0.727 5.00 0.000 

 

Table 6 appears that the factors of the runs predominance, solid domestic and average length of tutoring 
are littler than alpha 0.05. In contrast, the predominance of dengue hemorrhagic fever is more prominent than 
alpha 0.05, which implies that the combination of four isn't an outstanding demonstration. 

 

Table 7. Simultaneous test of regression model with independent variables X1, X3, X5 
 

Model DF SS MS F p 
Regresion Healthy house 109.479 36.493 26.07 0.000 

Eror Average length of time in school 47.591 1.400   
Total 37 157.069    

 

Table 7 appears the comes about that p <0.05, which implies that there's a noteworthy impact together, 
specifically the Autonomous factors X1, X3, X5 on the Subordinate variable with R2 esteem or the coefficient of 
assurance of 69.7% 
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Table 8. Relapse coefficient test with autonomous factors X1, X3, X5 
 

Predictor Coefficient T p 
Constant 65.156 68.79 0.000 

Diarrhea Prevalence -0.0608 -3.44 0.002 
Healthy house 0.0279 2.24 0.032 

Average length of time in school 0.728 4.98 0.000 
 

Table 8 shows that the runs predominance, solid domestic and standard length of tutoring are noteworthy 
since p <0.05 implies that all combinations with three autonomous elements influence the subordinate variable. 
So the combination could be a great demonstrate  
 
Cp Esteem and Coefficient of Assurance in All Combinations  
 

 
 

Figure 1. Coefficient of determination 
 

It three varieties of the runs predominance, solid homes and standard length of tutoring meet the criteria in 
clarifying life anticipation with a coefficient of assurance of 69.7% and a Cp esteem of 3.9 
 

 
 

Figure 2. Cp Mallow’s value 
 

DISCUSSION 
 

Best Subset strategy may be a strategy to induce the most excellent demonstration in relapse (14). This 
strategy considers all autonomous variables essential to utilize. Another, make openings by combining all the 
Autonomous factors to clarify the Dependent variable (15). Usually necessary because the more Free elements used 
in making the relapse demonstrate, the superior since it'll be depicted as an entirety in predicting the circumstance 
within the populace (16). After making a combination of Autonomous factors that are shaped with one combination, 
two combinations, three combinations, and so on, select the most excellent combination with fundamental criteria, 
to be specific by considering the tall coefficient of assurance and Mallows Cp esteem (17). 

The coefficient of assurance is the amount utilized to degree the fit within the relapse show. Estimation is 
done by calculating the differences of autonomous factors to explain the subordinate variable within the 
demonstration. Agreeing to Melisa, 2009 The more noteworthy the coefficient of assurance within the demonstrate 
or condition, the more prominent the level of certainty within the show in clarifying the subordinate variable (18). 

The Cp Mallows esteem is the assessed esteem to induce the remaining or mistake within the combination 
by comparing the cruel square error between factors. Concurring to Hanum, 2011 the contrast within the affection 
of Cp to the variety of free factors will be utilized as a degree of mistake within the demonstration to ensure that 
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the chosen combination of Independent variables will have a minor error in clarifying the subordinate variable 
within the show (19). The inadequacy of the Most excellent Subset of Mallows Cp factual strategy requires a long 
and careful step in making conceivable combinations and calculating the Cp esteem as a condition for choosing a 
great combination (20). 

Based on the results of research that has been carried out, it is found that the prevalence of diarrhoea affects 
life expectancy. The results of the significant value of the partial statistical test of 0.002, which is less than 0.05, 
and the negative value of the regression coefficient is 0.0608, which means that every decrease in the prevalence 
of diarrhoea by one case per 1000 population can increase life expectancy by 0.0608. year. This is in line with 
Hendrik L. Blum's theory which proves that environmental factors are factors that influence the health status (21).   

Based on information from Riskedas in 2013 (22), East Java Territory was within the 11th position with the 
highest predominance of the runs out of 33 territories in Indonesia. If numerous individuals have diarrhoea in a 
region, it'll directly influence their well-being (23). It was evident from this study that the predominance of loose 
bowels is conversely relative to life anticipation, which suggests that the higher the frequency of loose bowels, 
the lower the life hope of an individual (24). 

A sound domestic is one of the variables that can influence life anticipation. Based on the comes about of 
the think about, an excellent domestic influences life anticipation. That can be proven by a halfway real test of 
0.032, less than 0.05. The esteem of the regression coefficient is positive at 0.0279, which implies that each one 
per cent increase in sound homes will increment life anticipation 0.0279 a long time. Typically in line with 
individuals who live in stable environments have greater well-being than individuals who live in undesirable 
situations (25). The sound environment alluded to here may be a house or territory that has a clean water supply, 
squander administration, and transfer of faeces. Typically related to this investigation, a clean and sound domestic 
can decrease the hazard of malady and increment life anticipation (26). 

The average length of time in school is one of the components that can influence life hope—typically 
demonstrated by the comes about of a halfway real test of 0.000 which is less than 0.05. The esteem of the 
regression coefficient is positive at 0.728, which suggests that each increment in one year of tutoring can increment 
life anticipation by 0.728 years. On the off chance that somebody has tall information, the insight of one's well-
being will increase. The average length of tutoring depicts a person's instruction which implies that education is 
required to make strides in the quality of human life; moving forward, wellbeing status isn't as it were sound but 
broad-minded. 

CONCLUSION  
 

The Leading Subset strategy makes a combination shaped from all the Autonomous factors. Making these 
combinations decides the conditions in a populace that cannot be known as an entire. So that it can be utilized to 
play down show mistakes in expectations. The more free factors, the populace forecasts will be portrayed entirely. 
Variables that influence life hope in East Java Territory in 2016 are the predominance of the runs, solid homes 
and the normal length of the school. 
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