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Abstract— Inflation is one of the main reasons why we need to 

invest, either on funds or assets that already exist or that we 

will have in order to have a "value" to be sustained and 

certainly expected to increase. Stocks are generally thought of 

as good inflation hedges over the long run as people are able to 

gain higher prices to offset rising costs. People always do the 

investment planning to choose which stock they will invest. It is 

necessary to determine the investment portfolio from various 

stocks to help investors decide the efficient combination stocks 

investment. This portfolio will assist investors to minimize the 

risk of stock investments, so that the risk of losses on the stock 

can be covered by gains on other stocks. This study developed 

system to form stocks portfolio used the Single Index Model 

which is a simplification of the Markowitz Model. The system 

is analyzed and tested using internal and external evaluation. 

The internal evaluation is based on the specification-based 

testing. Validation calculation of application is done by 

comparing the application result to the manual calculation. 

The system is able to run and show the result as expected. The 

second evaluation was performed by distributing 

questionnaires to 80 respondents as users. . In user interface, 

the score is 4.2, content and information of the application is 

4.125, stock data processing is 4.925, provided features is 4.212, 

ease of use is 4.65 and finally users considered overall this 

application is 4.5875. 

 

Index Terms—Portfolio; Single Index Model; Stock; Website 

application 

 

I. INTRODUCTION 

Investment is often defined as setting aside money or 

capital in investment instruments (such as gold, stocks, 

mutual funds, property etc.) in hopes of obtaining financial 

returns in the future. Basically the investment is like 

"buying" now and "reselling" at a higher price in the future 

[1].  

There are several reasons that investment is important, 

one of the reasons is preparation of the future. As we know, 

over time the value of the currency may decrease due to 

inflation, for example the rise in prices of goods and 

services. Inflation is one of the main reasons why we need 

to invest, either on funds or assets that already exist or that 

we will have in order to have a "value" to be sustained and 

certainly expected to increase. 

Stocks are generally thought of as good inflation hedges 

over the long run as people are able to gain higher prices to 

offset rising costs. Stock returns, however, may lag 

inflation, especially over shorter horizons [2]. People always 

do the investment planning to choose which stock they will 

invest. Investment planning is a challenging task based on 

buy-hold strategies. This strategy has a principle to buy 

market stocks and hold them for a certain period of time. 

The reason of this strategy is market stocks price has 

tendency to increase [3].  

In general, investors are risk averse, which mean 

investors want a form of investment that has a low risk with 

high returns, and one way to reduce the risk level by the 

implementation of investment in various forms [4]. It is 

necessary to determine the investment portfolio from 

various stocks to help investors decide the efficient 

combination stocks investment. This portfolio will assist 

investors to minimize the risk of stock investments, so that 

the risk of losses on the stock can be covered by gains on 

other stocks. Finally, the expected return on investment is 

compensation for the cost and the risk of decline in 

purchasing power due to inflation effect [5].  

There are various methods of industrial stocks market that 

can be used to form portfolio, such as Markowitz model as 

developed by Harry Markowitz in 1952 [6], and Single 

Index Model developed by William F. Sharpe in 1963 [7]. 

Previous research has suggested that the formation of 

portfolios using single index model is better than the 

constant correlation model using weekly stock data from 

2002-2004 [8]. Previous research in 2008, with a similar 

topic of making a portfolio using weekly stock data of 2002-

2007. The result proves that the formation of single index 

model portfolio is better than constant correlation model [9]. 

Other research in 2015 presented single index model single 

as a method in analyzing its shares [10]. Francis Mary and 

G. Rathika research used single-index model was applied by 

using the monthly closing prices of 10 companies listed in 

NSE and CNX PHARMA price index for the period from 

September 2010 to September 2014 [11] 

 This study developed system to form stocks portfolio 

used the Single Index Model which is a simplification of the 

Markowitz Model. Thus, to conclude the purpose of the 

system development is to produce an application that can 

assist investor in investment.  So it is expected to help 

investor to obtain information and recommendation related 

to these stocks. 

 

II. LITERATURE REVIEW 

 

A. Single Index Model  

 Single Index Model introduced by William Sharpe, is a 

simplified form of Markowitz model calculation. Single 

Index Model can also be used to calculate the expected 

return and portfolio risk. The single index model is based on 

the observation that the price of a securities fluctuates in the 

direction of the market index [12]. Single Index Model can 

be used in optimal portfolio determination by comparing 

excess return to beta (ERB) with cut-off-rate (C) [13].  

In general, stock prices have increased when the stock 

price index rose, so also if the price index decreased, most 
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stock prices also decreased. This illustrates that the returns 

from securities may be correlated due to a general reaction 

to changes in market value [12]. The steps in establishing a 

portfolio using Single Index Model are as follows:  

1) Calculates the return and expected return of each stock. 

Stock return is stock return rate in investments through a 

portfolio [14]. Expected stock return is expected return to be 

obtained by investor in the future [12]. The stock return and 

mean of stock return formula are presented in Eq. (1) and 

Eq. (2) 

Ri = (Pt – P t-1) / P t-1         (1) 

E(Ri) = ∑Ri / n           (2) 

where: 

Ri = Stock return 

E(Ri)  = Expected stock return 

P t = Closing stock price at t 

P t-1  = Closing stock price at t-1 

n = Number of data 

2) Recalculating the market return and market expected 

return based on IHSG (Index Harga Saham Gabungan) or 

ICI (Indonesia Composite Index). These formulas are 

describes in Eq (3) and (4). 

Rm = (IHSGt – IHSG t-1) / IHSG t-1       (3) 

E(Rm) = ∑Rm / n         (4) 

where: 

Rm  = Market return 

E(Rm)   = Expected market return 

IHSGt = Indeks Harga Saham Gabungan at t  

IHSG t-1 = Indeks Harga Saham Gabungan at t – 1  

 

3) Calculate the risk of each share (stock variance). 

Variance is used to measure risk of expected stock return. 

Risk can be defined as a deviation from the realized return 

with the expected return [15]. The formulas can be seen in 

Eq. (5) and (6). 

σi
2 = ∑ (Ri – E(Ri) ) / n  (5) 

σi = √ σi
2        (6) 

where:  

σi
2 = Stock variance 

σi = Stock standard deviation 

 

4) Calculating market risk (market variance). Eq. (7) and (8) 

show the formula. 

σm
2 = ∑ (Rm – E(Rm) ) / n        (7) 

    σm = √ σm
2          (8) 

where: 

σm
2 = Market variance 

σm = Market standard deviation 

 

5) Calculate the alpha and beta. Beta (β) is the unique risk of 

individual stocks, calculating the slope of stock realized 

return with the market realized return (IHSG/ICI) within a 

certain period. Beta is used to calculate Excess Return to 

Beta (ERB) and B needed to calculate Cut-Off Point (C) 

[12]. 

        (9) 

   α = E(Ri) – (β x E(Rm))       (10) 

where: 

β = Beta  

σim  = Stock covariance 

σm
2 = Market variance  

α = Alfa 

 

6) Calculates the residual variance as shown in Eq (11). 

        (11) 

where: 

σei
2    = Residual variance 

βi = Beta 

σm
2 = Market variance 

σi
2 = Variance 

 

7) Calculating ERB (Excess Return to Beta Securities). 

Excess Return to Beta (ERB) is an excess of stock return on 

the risk free rate return, called the return premium per unit 

of risk as measured by beta [13]. The formula is presented in 

Eq. (12). 

ERB = (Ri – Rf) / βi       (12) 

where: 

ERB = Excess Return to Beta Securities 

Ri = Stock return 

Rf = Risk Free Rate  

    βi = Beta 

 

8) Calculate A and B. A and B are used to find the Cut Off 

Rate (C) value. Calculations for values of A and B can be 

done using the Eq, (13) and (14). 

A =     (13) 

B =      (14) 

where: 

E(Ri) = Expected stock return  

Rf = Risk Free Rate 

βi = Beta 

σei
2    = Residual variance 

 

9) Calculating Cut-Off Rate (C). Cut-Off Rate (C) is Cut-off 

rate is the minimum rate which will be received by investor, 

[13]. The formula to count the C is shown in Eq. (15). 

C =       (15) 

where: 

Ci = Cut-Off Rate 

σm
2 = Market variance 

 

10) Determine the stock candidates in the formation of a 

portfolio. Stocks that have ERB equal to or greater than Cut-

Off Point (C *) (ERB ≥ C *), are candidates in portfolio 

formation.  

 

11) Calculates the weight of each stock. Eq. (16) shows 

formula to count the stock weight. Eq. (17) determine the 

proportion of each fund shares forming the portfolio. 

Wi = Xi / ΣZi       (16) 

where: 

Wi = Weight of stock 

Zi = Proportion of each stock = x (ERB - C *)      (17) 

σei2  = Residual variance 

βi     = Beta 

ERB  = Excess Return to Beta Securities 

C *    = The biggest cut off rate 

 

12) Counting Beta and Alpha for portfolio. These portfolio 
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beta and alpha will be used in calculating portfolio 

expectation returns. Beta and alpha portfolios can be 

calculated using the formulas are described in Eq. (18) and 

(19). 

βp = ∑ (βi. Wi)           (18) 

αp = ∑ (αi. Wi)        (19) 

where: 

βp  = Portfolio Beta  

βi = Beta  

αp = Portfolio  Alpha  

αi  = Alpha  

Wi = Weight of stock 

 

13) Calculating Portfolio Return and Portfolio Risk. The last 

stage is to determine portfolio return (Rp), portfolio expected 

return (E(Rp)), and portfolio risk which can be calculated 

using the Eq. (20), (21), and (22). 

Rp = E(Ri) x Wi       (20) 

E(Rp) = αp + βp . E(Rm)       (21) 

σp
2 ¬= βp

2 . σm
2          (22) 

where: 

Rp = Portfolio return  

E(Rp) = Portfolio expected return  

σp
2 = Portfolio risk 

 

B. Cron daemon 

The cron daemon uses files called crontabs. These files 

list jobs and when they are to be run. Crontab is a linux 

command used to run a page or functions on a scheduled 

basis, thereby reducing administrative time [16]. Several 

crontab files exist on a Linux system. They are used to run 

system jobs. Users on the system can also define their own 

crontab files. 

In performing system administration, the settings for 

crontab are done through a crontab file that contains a 

schedule of time and scripts to be executed. System on linux 

for crontab has default / etc / crontab, which can be used for 

scheduling every hour, daily, weekly, and monthly [16]. The 

use of crontab is also not too complicated with just the 

following command: 

*/10 8-17 * * 1-5 fetchmail mailserver 

In this example, every 10 minutes (*/10) between 8:00 AM 

and 5:50 PM (8-17), from Monday to Friday (1-5) the 

fetchmail command is run to fetch incoming emails from the 

mailserver server.  

 

III. SYSTEM DESIGN 

 

This research was conducted in order to establish website 

application for optimal portfolio based on the stocks’ 

performance by using single index model. The system is 

taken data provide by in the Indonesia Stock Exchange 

(www.idx.co.id). The historical data of stock prices which 

are sought and processed.  

Figure 1 illustrated the features and scope of system. This 

application has three users or actor which are Administrator, 

Member, and also System timer. Each actor has several 

actions to do. Application administrators are critical to 

keeping the applications on running. System timer allows 

application to raise action on a specified interval. Here, the 

system timer is set at 6 p.m. Member is a person who has 

been actively engaged in the using of this application. 

 

Administrator

manage member

manage comment

manage risk free

manage news

Timer

calculate IHSG

calculate stock

login

<<include>>

<<include>>

<<include>>

<<include>>

Member

view stock

view IHSG

create portfolio

edit profile

view newscomment news

<<include>>

<<include>>

<<include>>

<<include>><<include>>

<<extend>>

 
Figure 1: Use case diagram of the system 

 

Timer as scheduler works at 6 p.m. The application 

downloads daily stock from Indonesia Stock Exchange. 

Figure 2 shows the actions for the system. After calculating 

daily stock and also IHSG/ICI, the portfolio can be made by 

the user.  

 

Calculate stock

System timer System

Ph
as

e

6 p.m.
retrieve data from 

idx

calculate return and 
expected return of 

stocks

calculate stock 
variance

calculate β 

calculate residual 
variance

calculate ERB

calculate cut-off 
rate

save data to 
database

 
Figure 2: Use case diagram of the system 

 

Figure 3 present the activity diagram for the system to 

generate the portfolio. Member generates portfolio by 

clicking create portfolio menu, then member input amount 

of investment then choose the stocks. System retrieves the 

latest daily data from the selected stocks. After that, system 

calculate the return, expected return and risk for the stocks 

and show the result in the website. 
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Generate portfolio

Member System

Ph
as

e

click menu 
"portfolio"

create portfolio

input investment 
amount and date

choose stocks retrieve daily stocks

calculate weight of 
stocks

calculate return, 
expected return and 

risk

show the result in 
website

Send the result as an email
send portfolio as an 

email

finish

 
Figure 3: Generate portfolio activity diagram 

 

IV. RESULT AND DISCUSSION 

 

A. Portfolio Calculation 

The system is analyzed and tested using internal and 

external evaluation. The internal evaluation is based on the 

specification-based testing. Specification-based testing aims 

to test the functionality of software according to the 

applicable requirements [17]. This testing requires 

thorough test cases to be provided to the tester, who then 

can simply verify that for a given input, the output value (or 

behavior), either "is" or "is not" the same as the expected 

value specified in the test case.  

Test cases are built around specifications and 

requirements. The application is tested with calculations of 

the selected stocks are MLPL, CMNP, BMTR, HMSP, 

INDY. Then, manual calculation is done to compare the 

result. Figure 4 shows the results for the portfolio. 

 

 
Figure 4: The return portfolio 

 

Figure 5 presents the expected return and portfolio risk.  
 

 
Figure 5: The expected return and risk 

 

Validation calculation of application is done by 

comparing the application result to the manual calculation. 

Figure 6 presents the manual calculation. The system is able 

to run and show the result as expected. 
 

 
Figure 6: Calculation 

 

B. User Acceptance Testing (UAT) 

The purpose of user acceptance testing (UAT) is to gather 

input from actual system users, those who have experience 

with the business processes and will be using the system to 

complete related tasks [18, 19]. An important aspect in 

human computer interaction is usability evaluation that 

improves software quality [20]. 

The evaluation tests was performed by distributing 

questionnaires to 80 respondents as users. This 

questionnaire has 6 main questions about this application, 

and then distributed to users. The questionnaire was built 

using the Likert scale [21] with the lowest score of 1 and the 

highest 5. As a summary of the results of this questionnaire 

can be seen in Table 1. 

 
Table 1 

Summary result of the user questionnaire 

EVALUATED ASPECT 
SCORE 

NO ASPECT 

1. User interface 4.2 

2. Content and information 4.125 

3. Data processing 4.925 
4. Features 4.212 

5. Ease of use  4.65 

6. Overall 4.5875 

DESCRIPTION: 5. VERY GOOD – 1. POOR 

 

The score in the Table 1 represent value of each aspect 

evaluated. In user interface, the score is 4.2, content and 

information of the application is 4.125, stock data 

processing is 4.925, provided features is 4.212, ease of use 

is 4.65 and finally users considered overall this application 

is 4.5875. I can be concluded the user is considered satisfied 

with this application. The Likerts [21] scale assessment that 

has been determined has a range between 1 is the lowest and 

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

system able to support the user on representing stock 

portfolio.  

 

V. CONCLUSION 

 

Based on the research, it can be concluded as follows: 

1. Based on the results of testing the application is 

able to run in accordance with its function. 

2. Based on the results of manual calculation method 

"Single Index Model" can be applied and realized 

into a website-based applications. 

3. Based on user acceptance testing, user interface, 

the score is 4.2, content and information of the 
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application is 4.125, stock data processing is 4.925, 

provided features is 4.212, ease of use is 4.65 and 

finally users considered overall this application is 

4.5875. 
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