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Abstract 
 

Background/Objectives: This study developed a prediction model with taking into account various factors that could affect the life satis-

faction of the elderly in South Korea by using data mining techniques. 

Methods/Statistical analysis: This study analyzed the data of 2,111 elderly (879 males and 1, 232 females) who were equal to or older 

than 60 among 7,761 people completed the Seoul Welfare Pane Study 2010. The life satisfaction, a result variable, was classified as 

‘satisfactory’, ‘normal’, and ‘dissatisfactory’ based on the question of ‘how are you satisfied with your current life?’The latent factors of 

the life satisfaction of the elderly were explored by using the neural network. The decision tree model was constructed by using the classi-

fication and regression tree (CART) algorithm. 

Findings: Subjective friendship, subjective health status, subjective family relationship, and the highest level of education were significant 

classification variables. The most predominant predictive variable was subjective friendship. Moreover, it was predicted that ‘the elderly 

with good subjective friendship and subjective health’ and ‘the elderly with good subjective friendship, subjective health, and family 

relationship and whose highest level of education was higher than middle school graduate’ would be groups with high life satisfaction. 

Improvements/Applications: It is necessary to expand the perceived social network support for promoting the family relationship and 

friendship as well as the health enhancement in order to improve the life satisfaction of the elderly 

. 
Keywords: Datamining; Neural Network; Decision Tree; Risk Factors; Life Satisfaction. 

 

1. Introduction 

The South Korean society faces a rapid aging problem in recent 

years. The proportion of the elderly, over 65 years old, was only 

3.8% of the population in 1980 but it was reported as 13.0% in 

2015, which was more than triple one. 

Particularly, it is known that South Korea has the fastest aging rate 

in the world. It has been reported that it has entered an aging soci-

ety, indicating that more than 7% of the population is over 65 years 

old, since 2000 2. Moreover, it is expected that it will enter a super-

aging society, more than 21% of the population is over 65 years old, 

in 2027, just in 27 years from it. It is faster than China (34 years) 

and Thailand (35 years), which are experiencing rapid aging. The 

US Bureau of Statistics forecasted that, if this aging trend continues, 

South Korea will be the country with the second highest aging pop-

ulation ratio in the world in 2050 3. 

Due to rapid aging, the factors constituting the quality of the life of 

the elderly and affecting the life satisfaction has been diversified 

and changed rapidly. The economic problem was the most serious 

problem of the elderly in 2005 but the health problem was found 

more critical to the elderly than the economic problem in 2007 [4]. 

Therefore, in order to improve the quality of the life of the elderly, 

it is necessary to identify various factors influencing the quality of 

life in addition to the economic aspect.  

Particularly, the “new old generation”, who were baby boomers and 

born in the 1950s after the Korean War, is self-reliance, productive, 

and actively participating in social activities [5], [6]. This genera-

tion is entering the aged community and has a different lifestyle 

than the previous generations [5], [6]. This generation is interested 

in the quality and satisfaction of life than previous generations 5. 

Life satisfaction means the subjective assessment of the own quality 

of life [7]. Therefore, the life satisfaction of the elderly is deter-

mined by the expectation of the present situation and the actual sat-

isfaction in the real life. It is known that the elderly of South Korea 

has low life satisfaction. The report of Organization for Economic 

Cooperation and Development (OECD) showed that the life satis-

faction of South Korean was 5.8 out of 10, which was lower than 

the OECD average (6.58) [8]. It revealed that the life satisfaction 

abruptly decreased with older respondents. Consequently, it is nec-

essary to identify the factors affecting the life satisfaction of the el-

derly and improve them.  

Previous studies have reported that sociodemographic characteris-

tics, physical and mental health status, economic activities and eco-

nomic level, and social relationship are factors affecting the life sat-

isfaction of the elderly 9-14. These studies revealed that the male 

elderly had higher life satisfaction than the female elderly, the reli-

gious belief positively influenced the life satisfaction of the elderly, 

and the age adversely affected it. 

However, a number of previous studies just explored the individual 

factors in order to predict the life satisfaction of the elderly 15 and 

only a few studies considered the interactions of factors. Especially, 

the previous studies mostly focused on the generation before the 
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baby boomer generation so studies reflecting the characteristics of 

“new old generation” are needed. 

This study developed a prediction model with taking into account 

various factors that could affect the life satisfaction of the elderly in 

South Korea by using data mining techniques. 

2. Materials 

2.1. Subject 

This study analyzed the raw data of Seoul Welfare Pane Study, con-

ducted by Seoul Welfare Foundation, targeting the citizens of Seoul 

from Jun 1 to Aug 31, 2010. Seoul Welfare Pane Study was carried 

out to identify the welfare status of households residing in Seoul, 

recognize the actual condition of welfare vulnerable class, and esti-

mate the demand of welfare services after being approved by Sta-

tistics Korea (No. 20113) in 2009 [16]. This study used the house-

holds residing in Seoul at the time of 2005 Population and Housing 

Census. This study sampled by using the stratified cluster extraction 

method for the 25 city districts of Seoul. This study employed the 

computer-assisted personal interviewing, which an interviewer vis-

ited a target household and entered the responses regarding the 

structured questionnaire to a portable computer. This study ana-

lyzed the data of 2,111 elderly (879 males and 1,232 females) who 

were equal to or older than 60 among 7,761 people completed the 

survey. 

2.2. Measurement and definition of variables 

The life satisfaction, a dependent variable, was classified as ‘satis-

factory’, ‘normal’, and ‘dissatisfactory’ based on the question of 

‘how are you satisfied with your current life?’ Explanatory varia-

bles included age (60-69 and 70 years and over), sex (male and fe-

male), the highest level of education (below elementary school, 

middle school, high school, and college graduate and above), cur-

rent employment status (employed and unemployed), total monthly 

average income per household (between 2million KRW, 2-4million 

KRW, and above 4million KRW), the presence of a spouse (living 

with a spouse, not living with a spouse, and no spouse), current 

smoking status (yes and no), high-risk drinking (yes and no), sub-

jective health status (good, normal, and bad), current chronic illness 

(yes and no), regular exercise (yes and no), volunteer activity expe-

rience within the past one year (yes and no), subjective family rela-

tionship (good, normal, and bad), friendship (good, normal, and 

bad), and depression symptom within the past one month (yes and 

no). Chronic illnesses included circulatory illness (e.g., hyperten-

sion and stroke), endocrine illness (e.g., diabetes), musculoskeletal 

illness (e.g., osteoporosis), respiratory illness (e.g., chronic bron-

chitis), ENT illness, cancer, and urology illness (e.g., chronic renal 

failure). They were binary variables (yes and no). High-risk drink-

ing was defined as drinking more than seven shots of soju per day 

(alcohol 60g) for a male and five shots of soju per day (alcohol 40g) 

for a female. 

3. Methods 

3.1. The latent factors of the life satisfaction of the elderly 

The latent factors of the life satisfaction of the elderly were ex-

plored by using the neural network. The neural network is a data 

mining modeling technique [17] identifying the hidden pattern from 

the actual data through repetitive learning processes imitating the 

neural network of the human brain. It is a non-linear model used to 

solve a prediction question from the data with complex structure 

[18]. This study used the RBF neural network, which utilizes the 

radial basis function (RBF) as the combining function of hidden 

layers [19]. When the relative importance of inputs of a variable 

was equal to or higher than 0.05 from the artificial neural network 

analysis, it was considered as a major explanatory variable affecting 

the decision of the dependent variable and the variable was included 

in the decision tree model.  

3.2. Decision tree model 

The decision tree model was constructed by using the classification 

and regression tree (CART) algorithm. CART measures the impu-

rity by using Gini Index and it is an algorithm based on a binary 

split forming only two child nodes from a parent node [20]. 

This study set the separation and merger threshold value of the de-

cision rule for the CART algorithm to 0.05. The number of parent 

nodes was 200 and that of child nodes was 100. The number of split 

branches was limited to 5 [21]. The validity evaluation of the final 

model was determined by using the 10-fold cross-validation 

method. The analysis was conducted by Decision Tree version 

20.0(IBM Inc., Chicago, Illinois, USA) and statistical significance 

was determined at alpha=0.05. 

4. Results 

4.1. The general characteristics of the subjects by their 

life satisfaction 

The general characteristics of the subjects by their life satisfaction 

are shown in Table 1. Among 2,111 subjects, 414 subjects (19.6%) 

responded that they were satisfied with their lives. The results of 

chi-square test revealed that life satisfaction was significantly af-

fected by the highest level of education, household income, the 

presence of a spouse, current smoking, high risk drinking, subjec-

tive health status, the present of current chronic illness, regular ex-

ercise, volunteer activity experience in the past one year, subjective 

family relationship, subjective friendship, and the depression symp-

tom within the past one month(p<0.05).  

4.2. Exploring potential factors of life satisfaction in el-

derly using artificial neural network 

The artificial neural network analysis was conducted for the 1,151 

people of the learning sample (60.9%), the 547 people of the veri-

fication sample (29.0%), and the 191 people of the validation sam-

ple (10.1%). The analysis withdrew 9 hidden layers generating the 

minimum error from the verification sample. The classification ac-

curacies were 63.9, 62.4, and 63.6% for the training, verification, 

and validation samples, respectively. The area under receiver oper-

ating characteristic (AUROC) was 0.879 (Figure 1) and the fitness 

and explanatory power of the classification model were excellent 

(Figure 2). 

 
Table 1: Characteristics of the Subjects Based Life Satisfaction, N (%) 

Variables 

Life satisfaction 

p 
Dissatisfac-
tory 

(n=752) 

Normal 

(n=945) 

Satisfac-
tory 

(n=414) 

Age    0.062 

60-69 382 (33.8) 
508 

(45.0) 
240 (21.2)  

70 years and over 370 (37.7) 
437 
(44.5) 

174 (17.7)  

sex    0.069 

Male 289 (32.9) 
405 
(46.1) 

185 (21.0)  

Female 463 (37.6) 
540 

(43.8) 
229 (18.6)  

Highest level of ed-

ucation 
   <0.001 

Below elementary 
school 

417 (45.6) 
401 
(43.9) 

96 (10.5)  

Middle school 128 (34.3) 
173 

(46.4) 
72 (19.3)  

High school 145 (29.2) 
228 

(46.0) 
123 (24.8)  

College graduate 
and above 

62 (18.9) 
143 
(43.6) 

123 (37.5)  
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Total monthly aver-

age income per 

household 

   <0.001 

Between 2million 

KRW 
619 (45.3) 

571 

(41.8) 
176 (12.9)  

2-4million KRW 105 (21.6) 
237 

(48.8) 
144 (29.6)  

Above 4million 
KRW 

8 (8.6) 
60 
(64.5) 

25 (26.9)  

Presence of a 

spouse 
   <0.001 

Living with a 

spouse 
442 (31.1) 

658 

(46.4) 
319 (22.5)  

Not living with a 
spouse 

22 (52.4) 
15 
(35.7) 

5 (11.9)  

No spouse 288 (44.3) 
272 

(41.8) 
90 (13.8)  

Current employ-

ment status 
   0.059 

Employed  107 (30.2) 
175 
(49.4) 

72 (20.3)  

Unemployed 645 (36.7) 
770 

(43.8) 
342 (19.5)  

Current smoking 

status 
   <0.001 

 No 650 (34.3) 
858 
(45.2) 

389 (20.5)  

 Yes 102 (47.7) 
87 

(40.7) 
25 (11.7)  

High-risk drinking    0.025 

 No 697 (36.1) 
868 

(45.0) 
365 (18.9)  

Yes 55 (30.4) 
77 

(42.5) 
49 (27.1)  

Subjective health 
status 

   <0.001 

Good 91 (15.6) 
229 
(39.2) 

264 (45.2)  

Normal,  173 (24.8) 
440 

(63.0) 
85 (12.2)  

Bad 488 (58.9) 
276 

(33.3) 
65 (7.8)  

Current chronic ill-
ness 

   <0.001 

 Yes     

 No 134 (26.3) 
237 
(46.6) 

138 (27.1)  

Regular exercise    <0.001 

 No 497 (42.5) 
520 
(44.4) 

153 (13.1)  

 Yes 255 (27.1) 
425 

(45.2) 
261 (27.7)  

Volunteer activity 

experience within 

the past one year 

   <0.001 

 Yes 29 (20.4) 
60 

(42.3) 
53 (37.3)  

 No 723 (36.7) 
885 
(44.9) 

361 (18.3)  

Subjective family 

relationship 
   <0.001 

Good 295 (24.3) 
542 

(44.6) 
377 (31.1)  

Normal,  286 (43.2) 
348 
(52.6) 

28 (4.2)  

Bad 138 (77.1) 
37 

(20.7) 
4 (2.2)  

Friendship    <0.001 

Good 137 (19.5) 
224 

(31.9) 
342 (48.6)  

Normal,  357 (32.7) 
674 

(61.7) 
61 (5.6)  

Bad 258 (81.6) 
47 
(14.9) 

11 (3.5)  

Depression symp-

tom within the 

past one month 

   <0.001 

 No 426 (27.1) 
773 

(49.2) 
371 (23.6)  

 Yes 326 (60.3) 
172 

(31.8) 
43 (7.9)  

 

 
Fig. 1: Arear under Receiver Operating Characteristic of Neural Network 
Model. 

 

 
Fig. 2: Gain Index Ratio of Artificial Neural Network Model. 

 

A synaptic weighted network diagram was constructed by using a 

multi-layer neural network model by inputting all explanatory var-

iables as input variables and the results of it are shown in Figure 3. 

In the network diagram, the synapse weights visually present the 

relationship between a given layer and the next layer and the thick-

ness of the line indicates the magnitude of the connection weight. 

This model assumed that sex, the highest level of education, current 

smoking status, subjective health status, current illness status, reg-

ular exercise, subjective family relationship, subjective friendship, 

and depression symptom within the last one month as major varia-

bles of life satisfaction holding high weights. The relative im-

portance of inputs is presented in Table 2. The normalized im-

portance normalized the units of the magnitude of each variable’s 

influence by the influence category and it is shown in Figure 4. 

 

 
Fig. 3: Synaptic Weighted Network Diagram. 

 



164 International Journal of Engineering & Technology 

 
Table 2: Relative Importance of Inputs 

Inputs 
Relative im-

portance 

Normalized im-

portance, % 

Age 0.033 19.1 

Sex 0.056 32.1 

Level of education 0.051 29.0 

Monthly average income per 

household 
0.042 23.8 

Presence of a spouse 0.040 23.1 

Current employment status 0.043 24.6 

Volunteer activity experience 
within the past one year 

0.020 11.7 

High-risk drinking 0.031 17.5 

Current smoking status 0.076 43.4 

Subjective health status 0.143 81.9 

Current chronic illness 0.053 30.5 

Regular exercise 0.055 31.5 

Subjective family relationship 0.095 54.5 

Friendship 0.175 100.0 

Depression symptom within the 

past one month 
0.087 49.7 

 

 

 

 

 
Fig. 4: Normalized Importance of Artificial Neural Network Model. 

4.2. The prediction model of life satisfaction of the elderly 

based on a decision tree model 

The prediction model of life satisfaction of the elderly based on a 

decision tree model is presented in Figure 5. Subjective friendship, 

subjective health status, subjective family relationship, and the 

highest level of education were significant classification variables. 

The most predominant predictive variable was subjective friend-

ship.Table 3 shows the profitability index of the decision tree 

model, which presents the path predicting the life satisfaction of the 

elderly in the decreasing order of magnitude. Two paths were found 

to be significant for predicting the life satisfaction of the elderly 

among total 10 paths. The first path had the highest profitability 

index value (349.7%) and it was ‘the elderly with good subjective 

friendship and subjective health’. The second path was ‘the elderly 

with good subjective friendship, subjective health, and family rela-

tionship and whose highest level of education was higher than mid-

dle school graduate’ and the profitability index value was 277.4%. 

The 10-fold cross-validation test was conducted to compare the sta-

bility of the derived models. The results showed that the risk index 

and error classification rate of the model were 0.345 and 34%, re-

spectively. They were similar with 0.358 and 35% of the prediction 

model, respectively. 

 

 
Table 3: Gains Chart of Predictor Variable by CART Algorithm 

Node no Node n (%)1 Gain n (%)2 Response %3 Gain Index %4 Characteristics 

3 347 (16.4) 238 (57.5) 68.6 349.7 
Elderly with good subjective friendship 

and subjective health 

14 155 (7.3) 66 (15.9) 42.6 217.1 

Elderly with good subjective friendship, 
subjective health, and family relationship 

and whose highest level of education was 

higher than middle school graduate 

1 Node n(%); node number, % to 2,111 
2 Gain n(%); gain number, % to 414 

3 Response (%): The fraction of the life satisfaction 

4 Gain index (%):=349.7 in total 10 node 
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Fig. 5: A Decision Tree Model for Life Satisfaction of Korean Elderly. 

 

5. Discussion 

This study predicted the life satisfaction of the elderly in South Ko-

rea by using a data mining technique and it showed that subjective 

friendship, subjective health, subjective family relationship, and the 

highest level of education were significant classification variables. 

Moreover, it was predicted that ‘the elderly with good subjective 

friendship and subjective health’ and ‘the elderly with good subjec-

tive friendship, subjective health, and family relationship and 

whose highest level of education was higher than middle school 

graduate’ would be groups with high life satisfaction. Numerous 

previous studies reported that the elderly with higher satisfaction in 

the parent-children relationship including the communication with 

children had higher life satisfaction 22. The results of the previous 

studies also showed that the elderly who had good physical health 

and abilities to do daily activities had higher life satisfaction 23.  

Particularly, the subjective friendship was the most dominant pre-

dictor in this study and the results implied that the participation in 

the social activities posed a great impact on life satisfaction. The 

results of the previous study also indicated that the elderly who par-

ticipated in social activities had high life satisfaction 22. Addition-

ally, the frequency of participation in leisure activities and life sat-

isfaction had a positive relationship and, on the contrary to this, the 

elderly who had a lower social interaction frequency was reported 

to have lower life satisfaction 24. 

Nevertheless, the community connection of the elderly in South Ko-

rea is yet insufficient. The survey of OECD revealed that ‘the per-

ceived social network support’, reflecting the presence of friends or 

relatives to rely on, was the lowest among 34 member countries 3. 

Especially, the level of perceived social network support was very 

low with the elderly. Therefore, it is necessary to expand the per-

ceived social network support for promoting the family relationship 

and friendship as well as the health enhancement in order to im-

prove the life satisfaction of the elderly. Furthermore, the results of 

this study suggested that multidimensional support is necessary to 

boost the life satisfaction of the elder. 
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