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Abstract—Stock is one of the investment instruments on the 

capital markets which provide high returns. Furthermore, 

Indonesian government also supports to raise awareness on 

investing in stock market through the national movement “to 

love stock market”. Apart from that, a lot of people want to 

invest their money in stocks hoping to get a big return in instant, 

however many of them suffered losses, and the intention to gain 

their money is not achieved. Lack of knowledge such as “high 

return means high risk”, is often forgotten by community. 

Therefore in order to increase the interest of the community to 

develop their money in stocks, ability to analyze on stock 

transactions is deeply needed. This can be achieved by using 

indicators as tools for analyzing the stock transaction. Departing 

from the elaborated issue, this research is expected to help the 

community in analyzing the stock, to know when the time to buy 

and when the time to sell. This forecasting system will provide 

an advice to stock investors and stock traders to pay attention to 

indicators: relative strength index and moving average. In 

conclusion the result of this research can help the investor to 

determine the right time to buy and sell. However, this system 

cannot predict very exact time and cannot became a standard 

for profitability, because the volatility of stock price. 

 

Index Terms—Decision Support System; Forecasting; Moving 

Average; Relative Strength Index. 

 

I. INTRODUCTION 

 

Recently, the world of investment and trading is growing 

quite widespread in Indonesia. The penetration goes along 

with many programs from BEI (Indonesia Stock Exchange), 

OJK (Financial Services Authority), financial planners, and 

Securities who helping the education of the public about the 

capital market in Indonesia [1]. Today, there are more and 

more people engage in foreign exchange (forex), stocks, 

commodities, indexes, mutual funds, balance sheets, or 

others, either as the main job or just at an additional earning. 

A successful rate of return can be multiplied if someone has 

the ability to make it. Because of this requirement, not 

everyone can get their maximum benefit [2]. One reason of 

this failure is the lack of information about the issuer's results, 

they just follow their feelings which usually give losses as the 

result. If you could analyze it before transactions, then it 

might bring different results. There ara two important 

analyzing tools, namely fundamental analysis for investors, 

and technical analysis for traders [3]. 

To sum up, there are many financial instruments that exist 

in Indonesia, namely financial instruments which support the 

Indonesian society. With those instruments, anybody with the 

ability of advanced in technology, such as investors and stock 

traders can transact through mobile devices [4]. Therefore it 

is necessary to create a forecasting system that can project the 

rise and fall in prices for investors and stock traders to support 

the decision [5]. Moving Average (MA) and Relative 

Strength Index (RSI) are very popular indicators among 

traders or stock investors, with indicators of impairment [6]. 

Moving Average shows the down and up of the price, which 

can be filtered by oscillator indicator through Relative 

Strength Index (RSI) that gives result of overbought or 

oversold [2].  

As a conclusion of this research, the purpose of the system 

development is to produce an application that can assist in 

analyzing trends in price movement and give 

recommendation which stock is tradable [7]. So it is expected 

to help traders and investor to obtain information and 

recommendation related to these stocks as the main goals in 

this system. The main contribution in this research is to give 

indicator for the trader when is the right time to buy or to sell 

using the combination indicator variables from RSI and MA. 

Furthermore based on Agrawal [8], the forecasting system 

can reduce the risk of the trader and maximize the given 

potential. 

 

II. LITERATURE STUDY 

 

A. Relative Strength Index 

Relative Strength Index (RSI) is an oscillator used in 

technical analysis to show price strength by comparing the 

movement of increasing and decreasing of price [6]. The 

Relative Strength Index (RSI) is a momentum indicator 

developed by analyst Welles Wilder, which compares the 

magnitude of recent gains and losses over a specified time 

period to measure speed and change of price movements of a 

stock. It is primarily used to attempt and identify the 

overbought or oversold conditions in the trading of a stock. 

RSI calculations can be translated by doing daily 

calculations of a change in price. If the price increase the 

symbol "U" is used, and if the price is decrease then the 

symbol "D" is used to describe it. For example in a day, when 

the closing price is higher than the price yesterday, the 

symbol “U” will be used. Or vice versa on the day that the 

price drops, the letter “D” is used. (note: D is a positive 

value). Equation (1) represents the U formula. 

 
𝑈 = 𝐶𝑙𝑜𝑠𝑖𝑛𝑔𝑝𝑟𝑖𝑐𝑒𝑡𝑜𝑑𝑎𝑦 − 𝐶𝑙𝑜𝑠𝑖𝑛𝑔𝑝𝑟𝑖𝑐𝑒𝑦𝑒𝑠𝑡𝑒𝑟𝑑𝑎𝑦 (1) 
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If today's closing price is equal to yesterday's closing price, 

the U and D values are zero. The average value of U is 

calculated based on the Exponential Moving Average (EMA) 

or the average movement exponent by using the N-day factor. 

This principle is also applied for calculating the average of 

the D value. The ratio of the mean value is Relative Strength 

(RS) can be seen in Equation (2). 

 

𝑅𝑆 =  
𝐸𝑀𝐴[𝑁]𝑓𝑟𝑜𝑚 𝑈

𝐸𝑀𝐴[𝑁]𝑓𝑟𝑜𝑚 𝐷
 (2) 

 

Then RS converted to RSI values between 0 and 100, this 

formula is represented in Equation (3). 

 

 
 

𝑅𝑆𝐼 = 100 𝑥 
𝐸𝑀𝐴[𝑁]𝑓𝑟𝑜𝑚 𝑈

(𝐸𝑀𝐴[𝑁]𝑓𝑟𝑜𝑚 𝑈) + (𝐸𝑀𝐴[𝑁]𝑓𝑟𝑜𝑚 𝐷)
 

(3) 

 

In theory, EMA or U uses unlimited value from past data 

as shown in Equation (4). 

 

 
(4) 

 

Figure 1 shows the Relative Strength Index (RSI) and stock 

price historical data. The RSI show the indication when is the 

right time to make transaction. 

 

 
Figure 1: Relative Strength Index Indicator 

 

Wilder and Chong argues that securities are said to be an 

excess of buying when the RSI Indicator reaches a value of 

70, meaning that speculators should consider selling. Or vice 

versa on the condition of excess selling at which the RSI 

Indicators shows the value of 30 [9]. The principle is that if 

there is a high proportion of daily value movements in one 

direction it shows an extreme sign, and the price will likely 

reverse direction. 80 and 20 values are usually used as well 

as an alternative variation, depending on market conditions 

such as "bullish" or "bearish" (falling market). To calculate 

RSI 14, it takes the last 15 days data. Table 1 shows stock 

price on BBRI stock information then calculate RSI 14. 

After finding the difference, then averaging the increase 

and decrease by dividing 14, then look for the value of RSI 

14 as follows: 

Total Increase = 25 + 400 + 450 + 650 + 100 = 1625 

RU = 1625/14 = 116,1 

Total Decrease = 450 + 425 + 225 + 25 + 50 + 150 + 375 

+ 325 +150 = 2175 

RD = 2175/14 = 155,4 

RS = RU/RD = 116,1/155,4 = 0,75 

RSI = 100 – (100/(1+RS))  

= 100 - (100/1,75) 

= 42,9 Neutral 

Table 1 
Units for Magnetic Properties 

 

Date Close Differences 

23/07/2015 10250 - 
24/07/2015 10100 -150 

27/07/2015 9775 -325 

28/07/2015 9400 -375 

29/07/2015 9500 100 

30/07/2015 9350 -150 

31/07/2015 10000 650 
03/08/2015 10450 450 

04/08/2015 10400 -50 

05/08/2015 10800 400 
06/08/2015 10775 -25 

07/08/2015 10550 -225 

10/08/2015 10575 25 

11/08/2015 10150 -425 
12/08/2015 9700 -450 

  

B. Simple Moving Average 

Moving Average (MA) is one of the tools that most 

frequently used in technical analysis. Moving Average gives 

the average value of the price change to provide more easily 

captured information for the purpose of analysis and 

anticipate trends [10]. A rising trend can be said to have 

occurred when the price moved above the MA, and down 

when the price moved below the MA. 

Simple Moving Average (SMA) is calculated by taking the 

average value of the price within a certain time range [2]. The 

calculation of SMA can be taken from the average value of 

opening price, closing price, the highest price and also the 

lowest price, but most value from SMA is taken from the 

closing price. Suppose a SMA value for 5 days stock market 

is taken from 5 closing prices in the last 5 days divided by 5 

so that the value of SMA can be illustrated as (10 + 11 + 12 

+ 13 + 14) / 5 = 60 / 5 = 12. The calculations will continue 

for the following days. For example on day 6, the average 

value of closing price is 15 then the value on the earliest day, 

i.e. 10, is omitted and the calculation formulation becomes as 

(11 + 12 + 13 + 14 + 15) / 5 = 65 / 5 = 13. SMA is an indicator 

that follows the trend. SMA is good to use when price moves 

in trend. When prices do not move in trend then this SMA 

indicator can give wrong signal for forecast of price 

movement. 

 

C. Premise using Moving Average indicator and Relative 

Strength Index 

 
a. Moving Average 

Moving Average is widely used to analyze the trend of 

stock price movements, there are some periods such as 5 days, 

10 days, and 20 days. In this research a period of 10 days is 

used because it is closer to the accuracy. Table 2 represents 

data history of BBRI stock price. 

Table 3 represent the calculation using Moving Average 

using the period of 5 days, 10 days, 20 days to project the 

price on the next day. From Table 3 can be concluded that 

Moving Average of 10 days is closer to the price tomorrow 

than others.  

The same method also shown by research, conducted by 

Gunasekarage [11], which implies that the using of different 

moving average parameter can set a different result, thus this 

study also support the hypothesis by Gunasekarage [11] and 

Apple G [12]. The period parameter is crucial parameter in 

moving average’s comparison result.  
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Table 2 

BBRI stock price history data 

 

Date Close Date Close 

15/05/2015 11800 08/06/2015 11000 

18/05/2015 12000 09/06/2015 10475 

19/05/2015 12275 10/06/2015 10400 
20/05/2015 12475 11/06/2015 10125 

21/05/2015 12750 12/06/2015 10375 

22/05/2015 12600 15/06/2015 10150 
25/05/2015 12350 16/06/2015 10550 

26/05/2015 12375 17/06/2015 11000 

27/05/2015 11950 18/06/2015 10775 
28/05/2015 11825 19/06/2015 11050 

29/05/2015 11775 22/06/2015 10950 

01/06/2015 11725 23/06/2015 10800 
03/06/2015 11250 24/06/2015 10300 

04/06/2015 11125 25/06/2015 10200 

05/06/2015 11300 26/06/2015 10475 

 
Table 3 

Moving Average Comparison 

 

MA 5  MA 10 MA 20 

475 10955 11597,5 

10305 10792,5 11515 

10320 10675 11442,5 
10440 10650 11378,75 

10570 10615 11293,75 

10705 10590 11208,75 
10865 10585 11126,25 

10915 10617,5 11048,75 

10775 10607,5 10945 
10660 10615 10857,5 

 

b. Relative Strength Index (RSI) 

Relative Strength Index (RSI) is an indicator that measures 

the strength of stock prices. Figure 2 explains how RSI 

detects the fluctuation of Bank Rakyat Indonesia (BRI) share 

price.  

 

 
 

Figure 2: Bank Rakyat Indonesia (BRI) Stock Price Chart with RSI 

Indicator 
 

Moving Average is more accurate than volume based 

indicator as seen in Figure 3. It is marked with the greater the 

volume, then the trend of stock price’s hike would be more to 

happen, but the fact indicates the price actually fell. On the 

other hand, the Moving Average's prediction is more accurate 

in detecting the trend of stock price movements. 
 

 
 

Figure 3: Comparison between MA and Volume Based 

 

RSI and Money Flow Index are oscillator type indicators 

that detect oversold and overbought condition. In Figure 4 it 

explained that the stock of Bank Rakyat Indonesia (BRI) is 

very volatile. It is concluded that RSI is suitable to the 

volatility of stock movement against Money Flow Index. This 

result is in accordance with the research conducted by Chong 

and Leung [9, 3]. 
 

 
 

Figure 4: Comparison between RSI and Money Flow Index 

 

III. SYSTEM DESIGN 

 

Basically this system is taking data from the website which 

provide latest stock data such as Bloomberg and Yahoo 

Finance. Then find the historical data of stock prices which 

are sought and processed. Further detail about the system 

design is represented in Figure 5 and can be explained as 

follow: 

1. Trader input the stock code which want to process. The 

stock code must be listed in BEI (Indonesia Stock 

Exchange) 

2. The keywords will then be used to search the historical 

data of stock prices on Yahoo Finance and Bloomberg. 

This mechanism is using web scraping technique to 

retrieve the data. 

3. After the historical data stock prices are found, then 

they will be processed in accordance with indicators 

MA10 (Moving Average) and RSI14 (Relative 

Strength Index). 

4. From the results of the calculation using MA10 

indicator and RSI14 indicator, which is shown in the 

system, the recommendation signal will be given in the 

form of buy, sell, overbought, oversold, and neutral. 
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Figure 5: System Design Scheme 
 

IV. RESULT AND DISCUSSION 

 

The system is analyzed and tested using internal and 

external evaluation. The internal evaluation is based on the 

internal trial of the system using functionality testing [13]. 

The internal evaluation gives a result showing that the system 

is able to run as expected. The result is shown as screenshot 

on Figure 6. 

 

 
 

Figure 6: The Selection of the Stock Code and the Result from the 
System and the Recommendation 

 

Based on the functionality testing, the system can be used 

thoroughly and is able to run and shows the result as expected. 

The data is able to be retrieved from both of data’s server 

Bloomberg and Yahoo Finance.  

Therefore, from the result of the study, the system can help 

to indicate the correct time to buy, sell, overbuy (the market 

is pushes the prices of the asset to reach its upper bounds), 

oversold (the market is push the prices of the asset to reach 

its lower bounds) and neutral. Those output of 

recommendations are calculated, based on the variable 

indicator MA and RSI.  

The second evaluation test was performed by distributing 

questionnaires to respondents as users. This questionnaire has 

5 main questions about this application, and then distributed 

to user which already became a trader in stock market. The 

questionnaire was built using the Likert scale with the 

reference from the research conducted by H.V. Laerhoven 

[14] with the lowest score of 1 and the highest 5. A summary 

of the results of this questionnaire can be seen in Table 4. 

 
Table 4 

Summary result of the user questionnaire 

 

Evaluated Aspect 
Score 

No Aspect 

1. Ease of use in using the apps 3.85 

2. Content in the apps easy to understand 3.7 
3. Feature of the system 3.65 

4. User interaction of the system 3.75 

5. 
Can help to give a guidelines based on 
recommendation  

3.85 

Description: 5. Very Good – 1. Poor 

The scores in Table 4 represent the value of each aspect and 

are used for evaluation. In point number 1, the ease of use in 

using the apps is scored 3.85, so it can be concluded that the 

interaction and ease of use on the system is considered good 

enough, referring to the Likerts [14] scale assessment that 

determine the meaning of range is 1 for the lowest score and 

5 for the highest score. Based on the above overall score, the 

system is able to support the trader on giving a guidelines or 

application’s recommendation.  

The accuracy of the system has not been thoroughly tested, 

due to time’s constraint. But from the simulation results using 

data from BBRI stock code for 90 days, it can be concluded 

that the system accuracy is 76.7%. This number is calculated 

by seeing the evident of the correct predictions, which is 69 

events, compared to the amount of data in 90 days, which is 

90 data in total. The system can also analyze the historical 

data price at the selected time interval. However, the time 

interval can also affect the result of the prediction, especially 

the moving average result. In any case this phenomenon is in 

accordance to the research done by Agrawal [8], 

Gunasekarage [11], Appel [12], Brännäs [15], and Egeli [16], 

about the relativity of the given prediction result. 

The result of this study shows in general, that the using of 

artificial intelligence methods can help to predict better result 

rather than the using of traditional methods indicator. This 

result is in line with the research conducted by K.Aghakhani 

[17].  

 

V. CONCLUSION 

 

The research can be concluded as follows; the system helps 

to indicate the time to buy, sell, overbuy, oversold and 

neutral. Thus, it can help the investor to reflect and prove the 

decision making. Furthermore the system can help to analyze 

the historical price data at the selected time interval. The time 

interval can also affect the result of the prediction, especially 

the moving average result. Based on the user experience 

survey, the ease of use in the system is acceptable. Lastly, the 

system cannot determine the loss or profit, thus this system 

can only indicate the right time to buy or sell, but all the 

decision is up to the user. 
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