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ABSTRACT 

 This study aims to calculate how much risk will be 

borne by investors investing in the Indonesia Stock 

Exchange (IDX). The research sample portfolio 

consists of nine stocks where each share represents 

each industry sector on the IDX. The sample used 

is the closing price of shares in 2017, and as a 

calculation reliability test tool, the 2018 closing 

price is used. The risk is calculated using the Value 

at Risk (variance-covariance) method. The result is 

a stock portfolio yields a greater return than the 

Republic of Indonesia Bonds (ORI), if this is 

considered a risk-free investment. Portfolio results 

are also still higher if the risk of loss, VaR with a 

99% confidence level, is calculated to occur. 

Returns and risks are not directly proportional and 

are not in line each year. 

Keywords: stocks, risk, VaR, Variance-

Covarians 

 

1. INTRODUCTION 

One of the considerations of investors in choosing 

securities to be bought or sold is the amount of 

profit and risk of the security itself. Who doesn't 

want high profits? But it must be noted, high 

profits are usually always followed by high risks. 

Investors will usually invest in several securities so 

that they will form a portfolio. A good portfolio is 

one that provides optimal return and minimal risk. 

Risk can be calculated by the amount of standard 

deviation, beta or value at Risk (VaR). In the 

calculation of VaR obtained a number that 

indicates the amount of potential funds (capital 

reserve) that must be reserved to anticipate the 

risks that might occur. 

Philip Best (1998) says: "Value at Risk is the 

maximum amount of money that may be lost on a 

portfolio over a given period of time, with a given 

level of confidence." Whereas Philippe Jorion 

(2001) said: "VaR summarizes the worst loss over 

a target horizon with a given level of confidence." 

Khindanova (2001), said that risk calculation using 

VaR both with traditional methods, variance-

covariance and monte carlo has not given 

satisfactory results in estimating the risk of loss. 

Bogdan (2015), the VaR method has undergone 

many improvements so it is increasingly accurate. 

However, VaR calculations often miss, giving the 

result of a greater loss calculation. VaR is not 

recommended in a crisis situation, prices are highly 

fluctuating. Two types of risk that are often 

generated are overvalued or undervalued risk 

calculations. This risk will result in underestimated 

or overestimated calculations. 

Kulali (2016), in his research on the Turky 

exchange, said that the VaR produced is greater 

than reality. Whereas Cheung (2012) says that VaR 

can only be used to calculate risk in stable market 

conditions. Aniūnas (2009), in a study of risks in 

the Lithuanian "currency market", said that the 

VaR method, using either a 5% or 3% confidence 

level, can be used to estimate risk from the 

Currency rate. 

Other studies were carried out by Beder (1995, 

Alexander and Leigh (1997), Davé and Stahl 

(1997), Jackson, Maude and Perraudin (1997), 
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Walter and Lopez (2000), and Lambadiaris, 

Papadopoulou, Skiadopoulos and Zoulis (2003) 

with using various methods from VaR, the results 

show different predictions.The results of the study 

indicate that the estimation using the VaR 

technique is still inconclusive. 

According to Cormac Butler (1999) VaR is: "Value 

at Risk measures the worst expected loss that an 

institution can suffer over a given time interval 

under normal market conditions at a given 

confidence level. It assesses risk by using statistical 

and simulation models designed to capture the 

volatility of assets in a bank's portfolio. " 

Based on the description above, the researcher is 

interested in conducting research with the title 

"Risk borne by Investors in the Indonesia Stock 

Exchange? (Case study of nine share portfolio 

using the Value at Risk method) 

So VaR can be defined as a statistical risk 

measurement technique for estimating investment 

risk, measuring the amount of potential losses that 

can occur in an investment portfolio over a certain 

period of time. VaR calculation in this study uses 

the Variance-Covariance method, using the 

assumption of nine stocks in a portfolio.. 

 

The problem to be investigated; 

i. How do you weight each share in the 

portfolio to achieve an efficient portfolio on the 

Indonesia Stock Exchange? 

ii. How much risk is borne by investors if 

they invest in the Indonesia Stock Exchange? 

iii. Will the risk borne by the investor be the 

same if using last year's portfolio?  

2. METHODS 

A. Steps in calculating VaR using the Covarian 

Variant method: 

1. Determine the number of samples for 

research data and the number of days 

studied or historical data. 

2. Calculate expected returns for selected 

stocks using the equation: 

Return = ln (Pt-Pt-1)  

Where; Pt stated today's data and 

 Pt-1 represents the previous day's data. 

3. Calculate the average return of each of 

these shares. 

4. Calculate the standard deviation 

5. Calculate variants and covariants 

6. Determine the return vector for each 

stock. 

7. Calculate the weighting of shares to 

determine how large the portfolio is for 

each stock by using the existing solver 

program in Excel by optimizing portfolio 

variance, the formula is: 

portfolio risk = sigmap2 = w. varcov. v ’ 

8. Calculate the portfolio return, variance 

and SD 

9. Calculate Var 

a. 95% confidence interval with the formula:  

Volatility = 1.64 x sigmap 

b. 99% confidence interval with the formula:  

Volatility = 2.33 x sigmap 

B. Data 

Samples for research data, selected nine shares 

randomly, where each share represents the 

industrial sector in the Indonesia Stock Exchange. 

The data used is the closing price of the stock price 

for the period January 1, 2017 to December 27, 

2017, obtained 251 observations. To calculate VaR, 

it is assumed that investors will invest as much as 

Rp. 10 billion. 

3. RESULTS AND DISCUSSION 

3.1 Stocks Portfolio 2017 

1. An efficient portfolio of nine shares in 2017 

was dominated by UNVR shares at 31.39% 

with an investment of Rp 3,139,048,500 and the 

lowest in INDY shares at 2.37% with a value of 

Rp 237,438,000. The portfolio will produce a 

return of 27.00% with a value of Rp 2.7 billion 

(table 1). 

2. The amount of risk that will be borne by 

investors is as follows; for a 95% confidence 

interval, the VaR value is Rp. 192,236,424 

million. This means that investors may suffer a 

loss of Rp. 192,236,424 million over five days 

in a span of 100 days (table 2). For a 99% 

confidence interval, the VaR value is IDR 
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273,116,383 million. This means that investors 

may suffer a loss of Rp. 273,116,383 million 

for one day within a span of 100 days (table 2). 

3. The return generated by the formed portfolio is 

IDR 2.7 billion whereas if investors invest their 

funds in ORI which yields a return of 7.5% or 

IDR 750 million, then investment in the formed 

portfolio is clearly more profitable (table 2). 

4. When compared to the potential loss (VaR) of 

Rp. 273,116,383 million for a 99% confidence 

interval and Rp. 192,236,424 for a 95% 

confidence interval, then investing in a portfolio 

built is still more profitable (table 2). 

3.2 Stocks Portfolio 2018 

1. The efficient portfolio in 2018 is still dominated 

by UNVR shares but the percentage has 

dropped to 27.25% with an investment of Rp 

2,727,014,500. The lowest stock changed to 

BKSL by 2.11% with a value of Rp 

211,068,000 and MAPI shares were not 

included in the 2018 portfolio. The portfolio 

will generate a return of 20.00% with a value of 

Rp 2 billion (table 3). 

2. The magnitude of the risk to be borne by 

investors is as follows; For a 95% confidence 

interval, the VaR value is Rp. 192,236,424 

million. This means that investors may suffer a 

loss of Rp. 192,236,424 million over five days 

in a span of 100 days (table 4). For a 99% 

confidence interval, the VaR value is IDR 

273,116,383 million. This means that investors 

may suffer a loss of Rp. 273,116,383 million 

for one day within a span of 100 days (table 4). 

The return generated by the portfolio formed is 

Rp. 2 billion, whereas if investors invest their 

funds in ORI which produces a return of 7.5% 

or Rp. 750 million, then investment in the 

portfolio formed is clearly more profitable 

(table 4). 

3. When compared to the potential loss (VaR) of 

Rp. 273,116,383 million for a 99% confidence 

interval and Rp. 192,236,424 for a 95% 

confidence interval, then investing in a portfolio 

built is still more profitable (table 4). 

4. CONCLUSIONS AND 

RECOMMENDATIONS 

4.1 Conclusion 

1. Investing in stocks by forming an efficient 

portfolio will produce a greater return than 

investing in ORI, if ORI is considered a risk-

free investment. 

Saham Weight Belanja Nilai 

Saham 

/Lbr 

Dalam 

Lembar 

Dalam 

Lot 

Pembulatan Total 

SMSS 17.41% 1,740,918,179 1495 1,164,494 11,645 11,645 1,740,927,500 

CPIN 4.73% 473,218,060 3290 143,835 1,438 1,438 473,102,000 

KLBF 19.09% 1,909,403,490 1685 1,133,177 11,332 11,332 1,909,442,000 

BNGA 4.72% 472,008,109 1365 345,793 3,458 3,458 472,017,000 

JSMR 8.00% 799,954,450 6325 126,475 1,265 1,265 800,112,500 

INDY 2.37% 237,334,045 3120 76,069 761 761 237,432,000 

UNVR 31.39% 3,139,359,869 54215 57,906 579 579 3,139,048,500 

BKSL 4.82% 482,298,872 130 3,709,991 37,100 37,100 482,300,000 

MAPI 7.46% 745,504,926 630 1,183,341 11,833 11,833 745,479,000 

 100.00%       

   1 10,000,000,000  Total 9,999,860,500 

      Budget 10,000,000,000 

      Sisa 139,500 

Uraian Optimal 

Portfolio Return 0.001071597 

Portfolio variance  4.69814E-05 

Portfolio SD 0.0068543 

 

Selang Kepercayaan 

95% 

112,410,514 

Selang Kepercayaan 

99% 

159,705,182 

 

Return Portofolio Saham 27.00% 

Return Kupon ORI 7.50% 

Table 1. Stocks Portfolio 2017 

 

Table 2. Risk and Return 2017 
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2. The portfolio of shares is also still attractive 

when compared to the risks borne by investors. 

3. The proportion of shares forming a portfolio is 

not the same every year, must be recalculated. 

Evidenced by the results of testing the 

following year that are not the same. 

4. The risk (VaR) that is borne also differs with 

each change in the proportion of the portfolio. 

5. Risks and returns are not in line, where in 2017 

the portfolio produces a greater return than in  

6. 2018. While the magnitude of the opposite risk 

where the risk in 2018 is greater than in 2017. 

4.2 Recommendations 

1. Further research needs to be done whether the 

increased risk in 2017 is due to the reduced 

number of shares that make up the portfolio? 

2. It is necessary to calculate the amount of risk 

(VaR) with the Monte Carlo method and the 

Historical method to see whether the results of 

the calculation of the amount of risk, fixed or 

not. 
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