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I. INTRODUCTION 

There are approximately 3,700 variable insurance products 

sold in Korea, and the structure is different for each variable 

insurance product. Since variable insurance has a different 

product structure, investment strategies must be managed 

differently for each product. Therefore, when investing in 

variable insurance, it is necessary to analyze variable 

insurance products, and then to consider a bottom-up 

investment method according to market conditions. In 

addition, yield management must be managed differently 

from stock-type funds.  

As a system for managing variable insurance in Korea, a 

variable insurance fund management technology using a 

moving average line and a variable insurance fund 

recommendation technology based on market analysis data 

have been presented. The fund management technology in 

variable insurance using a moving average line determines 

the ratio between a stock-type fund and a bond-type fund 

according to a predetermined algorithm based on a 20-day 

moving average line and a 30-week average purchase price. 

The variable insurance fund recommendation technology 

quantifies financial data that can affect the fund product 

and recommends a fund that fits the market situation. B.J. 

Lim [1] proposes a fund management method that 

dynamically changes the investment ratio of risky and safe 

assets according to the movement of the stock market. H.J. 

Lee [2] argued that the portfolio BSI significantly explains 

the portfolio return in high volatility stock portfolios with a 

high proportion of individual investors. Recently, fund 

investment systems through machine learning are studied. 

K.B. Nam [3] proposed a stock investment system through 

SVM (support vector machine) and kNN (k-nearest 

neighbor) algorithms. R. Akita [4] proposes the method of 

predicting stock prices by building LSTM model which is 

a neural network structure for handling time series data. X. 

Ding [5] proposes a neural network which combines the 

influence of long-term events and short-term events to 

predict stock prices. D.M. Nelson [6] predicts stock price 

movement using LSTM through five historic price 

measures and various technical indicators. L. C. Cheng [7] 

applies an attention mechanism [8] to a neural network for 

predict stock prices.  

The existing variable insurance management systems 

technologies focus on stock management rather than 

variable insurance analysis. Stock funds and variable 

insurance are similar that they are investment products, but 
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there are many differences in their management methods 

and product structure. In variable insurance funds, various 

indicators related to stocks influence the rate of return. In 

the variable insurance funds, it is important to understand 

the stock market as part of the insurance premium is 

invested in stocks and bonds [9]. However, the product 

structure also should be considered for analyzing the 

variable insurance funds [10]. Insurers with variable 

insurance want to invest according to their investment 

preferences. Therefore, variable insurance fund 

management should be managed according to the customer 

preferences [11]. 

Existing variable insurance management systems may 

have a daily fund change period depending on market 

conditions. The fund change signal structures for the 

existing systems can have good results in terms of 

profitability, but can have very dangerous consequences in 

terms of stability. However, the target rate of return for 

variable insurance is much lower than that of general stock 

funds. Therefore, profitability should be considered, but 

long-term stability should be considered. Variable 

insurance requires a system that avoids frequent trading and 

pursues a target rate of return as a fund management method 

only for variable insurance. This paper proposes a stable 

variable insurance management system.  

II. DESIGN OF CUSTOMIZED VARIABLE 

INSURANCE MANAGEMENT SYSTEM 

USING DATA CRAWLING AND FUND 

MANAGEMENT ALGORITHM 

The system proposed in this paper is designed using web 

crawling technology and fund management algorithm. First, 

it is necessary to design a variable insurance system through 

web crawling technology. Web crawler is a program that 

navigates the world wide web in a systematic and 

automated way of www (world wide web). Crawling data 

through the web is called a web crawler, and it is called web 

crawling or spidering [12-13]. Web crawling is primarily 

used to make copies of every page on web site, and search 

engines index pages created through web crawling for 

quicker searches. Web crawling is a form of software agent 

and is usually provided by a list of URLs called seeds. Web 

crawling recognizes all hyperlinks on the page and extracts 

and updates a list of URLs. 

The proposed method analyzes products by variable 

insurance within the product by accessing the variable 

insurance DB of each insurance company. The variable 

insurance DB provided by the insurance association. The 

proposed method crawls the financial data integration API 

of insurance association and insurance company and 

identifies project costs, fund management, guarantee 

options, additional payments, coverage, and product types. 

Then the proposed method determines the characteristics of 

about 3700 variable insurance products. It allows 

consumers to identify variable insurance products by easily 

analyzing pension and insurance payments and fund 

management performance. Each insurance company data is 

stored in its own DB and applied to the variable insurance 

fund management system. 

 

 

Fig. 1. Data crawler structure. 

 

 
 

Fig. 2. Design of reclassification of variable insurance products 

through crawling data. 

 

Next, the filtered variable insurance products are 

classified into new product types, the target rate of return is 

determined according to the classified products, and a fund 

management algorithm system for variable insurance for 

each product is designed. 

 

 

Fig. 3. Value of variable insurance system. 

 

Finally, the fund management algorithm introduces four 

investment theories. This system is designed to generate a 
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fund change signal when a certain score is reached to 

prevent frequent fund change signals. In the case of general 

stock-type fund products, frequent fund change signals are 

generated, but as transactions become more frequent, there 

is a trap of probability that causes loss, so when a certain 

value is reached, a fund change signal is generated to 

prevent frequent trading. 

 

III. IMPLEMENTATION OF 

CUSTOMIZED VARIABLE INSURANCE 

MANAGEMENT SYSTEM 

We implement the management system of customized 

variable insurance management system. The flow of 

implemented system is shown in Fig. 4. 

 
 

Fig. 4. Flow of customized variable insurance management system. 

 

First, variable insurance data is collected by crawling 

data which is provided from the life insurance association 

and each insurance company. Afterwards, the variable 

insurance information such as based data, product type, 

insurance company are transmitted. The example code for 

information transmission is as follows: 

function fn_excelDown() { 

$("#searchForm").attr("target", "_self"); 

$("#searchForm").attr("method", "get"); 

$("#searchForm").attr("action", 

"/compareDis/variableInsrn/fundDay/excelDo

wnload.do"); 

$("#searchForm").submit(); 

} 

After receiving the file of the insurance information data 

corresponding to the entered information, values of each 

field in the file is obtained by parsing. This process is 

repeated at a specific period in the server through 

scheduling. 

We design filtering to classify variable insurance 

products into new fund types by applying the variables 

shown in Fig. 5 from the crawled data. It implements a 

customized fund recommendation system through a fund 

management algorithm for filtered product data. The fund 

algorithm is classified according to the stock investment 

rate of variable insurance products. 

 
Fig. 5. Reclassification calculation method of variable insurance 

product. 

 

Fund based on stock investment ratio is classified such 

as stock type of stock investment ratio exceeding 70%, 

stock mixed type of stock investment ratio 60~69%, mixed 

type of stock investment ratio 40~59%, bond mixed type of 

stock investment ratio 30~39%, bond type of stock 

investment ratio 0~29%, and points are given according to 

rise and fall of interest rate. When the interest rate rises, +1 

and +2 points are added for the stock mixed type and the 

stock type, respectively, and when the interest rate falls, +1 

and +2 points for the bond mixed type and the bond type as 

additional points. Then, the separation of the current 

composite stock price index is calculated by taking into the 

account of the 20th day line. For 80 to 89 points, the stock 

type is added as +2 points, 90 to 99 points, the stock type 

and the stock mixed type are added as +1 point. For 101 

points to 110 points, the bond mixed type and the bond type 

are added as +1 point, and for 111 to 120 points, the bond 

type are added as +2 points. Finally, the Bollinger band 

score is calculated, and the variable insurance fund with the 

highest score is recommended.  

Selling and buying signals are generated by applying the 

Bollinger Band, a technique that identifies mid- to long-

term trends and analyzes the stock price by forming an 

upper limit, a lower limit, and a center line based on 200 

days. A strong buy signal is generated when the 

representative listing index for each country approaches 

within the 1% error range of the lower limit of the Bollinger 

Band. A strong sell signal and a sell signal are generated 

when the index approaches within the 1% error range of the 

upper limit and within the 1% error range of the center line, 

respectively. Expected return is calculated by the interval 

difference between the upper, center and lower limits of the 

Bollinger band. 
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Fig. 6. The proposed fund management system structure. 

IV. SIMULATION RESULTS 

 

When the stock market rises, the fund management of the 

variable insurance management system, which is relatively 

conservatively operated, has a lower return than that of 

general stock-type funds, but when the stock market 

declines, the fund management of the variable insurance 

system has higher returns than the stock-type fund. Due to 

the characteristics of variable insurance products, it is more 

advantageous to operate the variable insurance 

management system in a structure that is more stable than a 

high rate of return and does not cause any losses in 

operating the product over the long term. The Korean stock 

market (KOSPI) can be roughly divided into a rising period, 

a falling period, and a sideways view, and the following is 

a comparative analysis of the returns on fund management 

through a general stock fund and a variable insurance 

system. For comparative analysis, the growth stock type of 

MetLife life insurance was selected as a comparative 

sample. The reason for choosing the fund is that the beta 

coefficient is the closest to that of domestic stocks, so it was 

possible to reach a relatively accurate figure according to 

the stock market fluctuations. The stock market was on a 

downtrend from January 28, 2020 to March 20, 2020, and 

the fund management return was -32.76%.  

During this period, there was one fund change signal 

through the variable insurance system, and the operating 

return for that period was 1.25%. The stock market was in 

a sideways phase from February 13, 2019 to December 31, 

2019, with a fund management return of 6.67%. During this 

period, there was one fund change signal through the 

variable insurance system, and the return of fund 

management for that period was 10.12%. 

The stock market was on an uptrend from April 14, 2020 

to December 8, 2020, the fund management yield was 

53.44%, the fund change signal through the variable 

insurance system occurred twice, and the operating yield 

was 39.52%. 

Table 1. Periodic return of growth stock type. 

 Period Fund period return 

Decline Period 2020.01.28. ~ 03.20. -32.76 

Sideways Period 2019.02.13. ~ 12.31. 6.67% 

Growth Period 2020.04.14. ~ 12.08. 53.44% 

 

Table 2. Fund management return status through variable 

insurance system. 

 
Variable insurance 

fund trading signal 

Variable insurance 

management system 

periodic rate of return 

Decline Period Once 1.25% 

Sideways Period Once 10.12% 

Growth Period Twice 39.52% 

 

 
Fig. 7. Comparison of operating return rate for decline period. 

  

 

 
Fig. 8. Comparison of operating return rate for growth period. 

  

Fig. 9 shows the return on fund management during the 

sideways period, and shows that fund management through 

the variable insurance system during the period has higher 

returns than that of general stock funds management. Fig. 7 

shows higher performance than general stock fund 

management through variable insurance fund management 

when stock prices fall. Fig. 8 shows that the fund price of a 

general stock type exceeds the rate of return of fund 

management through the variable insurance system 

between the stock market sideways. Variable insurance is a 



Journal of Multimedia Information System VOL. 8, NO. 1, March 2021 (pp. 69-74): ISSN 2383-7632 (Online) 

http://doi.org/10.33851/JMIS.2021.8.1.69 

73                                                 

 

long-term financial product so that must have a stable return 

in the long term. In the period of stock growth, the rate of 

return is slightly lower than that of general stock fund 

management. 

 

 

Fig. 9. Comparison of operating return rate for sideways period 

V. CONCLUSION 

When variable insurance is managed through the stock 

product management algorithm, the timing of fund change 

occurs every day, but the variable insurance management 

system refrains from frequent fund change in consideration 

of market conditions. When a strong buy signal occurs, the 

fund change signal is generated to increase profitability. An 

algorithm that simultaneously pursues stability was 

substituted. Since the fund portfolio and product type of 

about 3700 variable products are different, it is a variable 

insurance fund management system through product 

analysis. An investment model was created according to the 

customer orientation model. By simulating the return on 

investment for each customer disposition, a fund 

recommendation model tailored to the customer disposition 

was created, and when the customer disposition and fund 

status were input, it was possible to recommend a fund 

appropriate to the customer disposition.  

The proposed method uniformly evaluates the scores of 

economic situation and stock graph through the technical 

indicators. Therefore, a lot of historical data needs to be 

accumulated for accurate proposal of a fund portfolio. In 

addition, it may need to adjust the weight for each fund after 

data accumulation. The variable insurance funds have a 

structure that proposes a fund folio according to the current 

market conditions. Therefore, the current contents must be 

supplemented if a new investment type fund type is 

appeared. 
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