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Abstract 

 
Investment in the stock market can be done on various types of stocks from 

various industries. This helps investors to diversify their portfolios, where the 

essence of optimal portfolio formation is to reduce risk by diversifying stocks, 

placing funds on various investment alternatives to generate optimum returns. 

Optimal portfolio can be formed with various models, one of them using the 

Markowitz model. The purpose of this study is to examine stock portfolios that 

generate high expected returns with low risk. This research tested 6 companies 

selected by purposive, from LQ-45 company in IDX. With Markowitz model, two 

best companies can be obtained, namely BBCA and INDF. The most optimal 

stock proportion test is done by performing simulation analysis on some 

percentage of stock options in both companies. The findings of this study indicate 

that the most optimal investment proportion is 50% on BBCA and 50% in the 

company INDF. The results of this study confirm that Markowitz's method can be 

used to make the most optimal portfolio investment decision, resulting in high 

expected returns with low risk. 

 

 

Keywords: Portfolio, Markowitz Method, Return, Risk 

 

 

INTRODUCTION 

 

In the world of capital markets, investors have different preferences and characters in the face 

of risk. There is an Investor whose personality as risk seeker. This type of investor dare to take 

high in the hope of getting high yields as well. Investors with aggressive and speculative nature 

in making investment decisions. There are also Investors who are neutral to risk (risk 

neutrality), ie Investors who use the same yield for each level of improvement. Investors with 

this character make careful and flexible in making investment decisions. But there is also the 
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possibility of unnecessary investors (risk averter). Investors of this type only dare to spend 

money with low returns as well. Typical investors do not like to look for risk and mature before 

making investment decisions. 

In terms of investing in the stock exchange Investors choose which shares can bring the 

largest dividends through fundamental or technical analysis process. The choice of stock is 

influenced by many factors such as government policy, political issues, micro and macro 

economic phenomena and other things. These factors pose a risk in stock selection. Rational 

investors always want the maximum return on investment. High returns earned on stocks are 

accompanied by high risk levels. In stocks, the risk is divided into two, namely systematic risk 

and systematic risk. Systematic or common risk also called market risk is a risk factor affecting 

the market as a whole. Thus, certain stock price movements will be affected by the movement 

of the stock market as a whole. This systematic risk can not be controlled by investors, and can 

not be eliminated through diversification. Meanwhile, the risk is not systematic or often called 

specific risk, is the risk that certain events that occur in companies or industries that then affect 

the stock price of the company. Investors can reduce the systematic risk of a stock investment 

by establishing a stock portfolio. 

Although investment in the capital market promises a higher rate of return, but if the 

greater the return, the greater the risk faced. Therefore, investors are required to think rationally 

and also pay attention to how to optimize the return on minimum risk level. In order for the 

purpose to benefit from capital participation can make investors get optimal results. The 

investor must analyze the shares he/ she bought. Failure may occur if the investor gets too much 

information (overload information) that disebrates the investor can not retrieve relevant and 

most needed information in analyzing the portfolio. 

In stock investments in the stock market there are various types of stocks from various 

industries. This makes it easier for investors to diversify their portfolios, where the essence of 

optimal portfolio formation is to reduce risk by diversifying stocks, placing funds on various 

investment alternatives to generate optimum returns. Optimal portfolio can be formed with 

various models, one of them using the Markowitz model. 

Euginia Natalia, et.al. (2014) states that Markowitz's model is used to find out: (a) which 

company shares are included in the optimal portfolio, (b) what proportion of funds should be 

invested in each stock, and (c) what the expected portfolio return rate and risk the optimal 

portfolio. Some optimal portfolio testing performed using the Markowitz method has proven 

that this model allows for optimal portfolio performance. Iyiola, et al. (2012) examines how 

portfolio theory helps investors to classify, estimate, and control the expected number of risks 

and returns in an effort to maximize Expected returns and minimize risks for expected returns. 

In addition to the Markowitz method, the Capital Asset Pricing Model (CAPM) is also one of 

theories that explains how assets are valued by the market or how to determine the rate of return 

that is deemed feasible for stock investments. Purwanti (2009) states that the Capital Asset 

Pricing Model (CAPM) is used to estimate the return of securities. While Anggraini (2014), 

looking at the risk side, look at the risk side, where the risk on investment can be minimized 

by diversifying assets to several types of stocks to form a portfolio. 

The LQ45 index is a collection of 45 shares with the largest commercial transactions on 

the IDX. These shares are also commonly referred to as blue-chip stocks. Hartiwi Prabowo 



 

 

 

 

 

(2013) using the CAPM and Markowitz Portfolio methods, obtained the 5 most profitable 

shares for investors. Meanwhile, to minimize the risk on the desired return on investing in 

shares can be done by diversifying or investing into more than one type of securities (forming 

a portfolio) (Syamsir, 2004). But the problem is how much of the proportion of funds should 

be invested in each share in order to obtain the desired yield with the least risk. 

An efficient portfolio is the portfolio that gives the greatest return on expectations with 

certain risks or provides the smallest risk with a certain expectation return. An efficient 

portfolio can be determined by selecting a certain expectation return rate and then minimizing 

its risk or determining a certain level of risk and then maximizing its expected return. Portfolio 

analysis is used so that investors and stockholders can choose which stocks are selected to 

reduce portfolio risk and get the greatest return or in other words the lowest level of risk for a 

given rate of return. Based on the description in ata, the purpose of this study is to determine 

the most optimal stock portfolio, using the Markowitz method. 

 

THEORY 

 

Investment 

Investing is spending a sum of money or saving money on something in the hope of one day 

getting financial benefits. "Investment can be interpreted as an investment activity or 

investment is done at the present in various assets to earn income in the future." (Warsini, 2009) 

 

Portfolio Theory 

Portfolio theory is a related theory of expected portfolio returns and acceptable portfolio risk 

levels, and indicates how optimal portfolio formation is established. This portfolio theory is 

interconnected with capital market theory based on the influence of investors' decisions on the 

price of securities and shows the relationship that should occur between the return and the risk 

of securities if investors form a portfolio that fits the portfolio theory. Portfolio theory states 

that both risk and return should be considered with the assumption that a formal framework is 

available to measure both in the formation of a portfolio. In its basic form, portfolio theory 

begins with the assumption that the rate of return on future effects can be estimated and then 

determine the risk with variations in the distribution of returns. The greater the risk of 

investment or loan, the greater the desired rate of return to cover that risk. 

The purpose of the establishment of a portfolio is to minimize risk without sacrificing 

returns generated through diversification. Portfolio diversification is spreading risk to selected 

securities. Diversification or portfolio deployment is done by entering various assets from all 

existing asset groups. Such as stocks, bonds, deposits, real assets and so on. Portfolio 

diversification can also be done by specializing in one group of assets only, for example stock. 

However, investors will find problems in forming a portfolio because of the large number of 

securities. The number of combinations of securities causes the number of portfolios. 

An efficient portfolio is a portfolio that delivers maximum returns of hope with the same 

level of risk or portfolio that contains a minimum level of risk with equal returns of expectation. 

The optimal portfolio is a portfolio selected by investors from a number of efficient portfolios 



 

 

 

 

 

according to the character of the investor. The optimal portfolio is based on the assumption that 

all investors are risk averse. That is to seek additional additional rate of return for additional 

one unit of risk is the same. An efficient portfolio is a good portfolio, but not the best one. 

There is only one best portfolio, the optimal portfolio. The optimal portfolio is an efficient 

portfolio. While an efficient portfolio is not necessarily the optimal portfolio. The optimal 

portfolio can be determined using risk-free assets. A risk-free asset is an asset that has a certain 

expected return without any risk. The risk free rate in a single index calculation usually uses 

the BI rate or the interest rate of Bank Indonesia Certificates (SBI) for conventional shares. 

The expected return is the expected return of investors in the future and its nature has not 

occurred yet. With the uncertainty (uncertainty), it means investors will get a return in the 

future that is not yet known exactly the value. Return expectations and risk levels have a 

positive relationship. The greater the risk of a security, the greater the expected return, and vice 

versa. 

One measure of risk is the standard deviation or variant that is the square of the standard 

deviation. The risk measured by this measure measures the risk of how much the value of each 

item deviates from the average. Portfolio risk can also be measured by the amount of standard 

deviation or variant of the value of single security returns in it. 

 

LQ 45 Index 

The JCI covering all listed shares (most of which are less actively traded) is deemed less 

appropriate as an indicator of capital market activity. Therefore, on 24 February 1997 an 

alternative index was introduced, the Liquid-45 Index (ILQ-45). The LQ-45 index began on 13 

July 1994 and this date is the baseline day of the index with an initial value of 100 (Jogiyanto, 

2009: 105). Furthermore, stock exchanges routinely monitor the progress of each of the 45 

stocks included in the calculation of LQ-45 Index. Replacement of shares is done every six 

months, ie at the beginning of February and August. If there are any shares that do not meet 

the selection criteria, then the shares are excluded from the index calculation and replaced with 

other stocks that meet the criteria (Tandelilin, 2010: 88). 

 

METHODOLOGY 

 

Systematically, the phase of data analysis is done as follows: 

 

1. Variance of Shares: 

 
[𝑅𝑖𝑡 − 𝐸(𝑅𝑖 )]2 

𝜎𝑖 
2 = Ʃ𝑛   

𝑡=1 𝑛 

 

Note : 

σi 2 = Variance of return of share i 

Rit = Return of share i in periode t 

E(Ri) = Expected return share i 

n = Time periode 
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So with the above variance formula, we can calculate the standard deviation, by: 
 

σi = √σi 2 
Note : 

σi 2 = Variance of return of share i 

σi  = Standard deviation 

2. Search for covariance by entering the standard deviation that has been obtained by the 

formula: 
 

 

 

Note: 

 

𝐶𝑂𝑉𝑖𝑗 = 
∑(𝑅𝑖𝑡 − 𝐸(𝑅𝑖)(𝑅𝑗𝑡 − 𝐸(𝑅𝑗) 

 
 

𝑛 

𝐶𝑂𝑉𝑖𝑗= Covariance variables i and j 

Rit = Return of stock i in period t 

E(Ri) = Expected return stock i 

Rjt = Return of stock j at period t 

E(Rj) = Expected return of stock j 

n = Time periode 

 

3. The correlation coefficient is calculated by dividing the stock covariance i and j with the 

result of standard deviation multiplication of shares i and j, by the formula: 

𝐶𝑂𝑉𝑖𝑗 

 
Note: 

𝑟𝑖𝑗 = 
 

 

𝜎𝑖𝜎𝑗 

𝑟𝑖𝑗 = The correlation coefficient of variables i and j 

COVij= Covariance variables i and j 

σi = Standard deviation i 

σj  = Standard deviation j 

 

4. Make a simulation and assume the proportion of funds to the stocks that have been selected 

with percentage as a unit 

With the condition : W1 + W2 = 1 or 100% 

5. Next look for a portfolio risk that consists of two securities, the formula used is : 

𝜎𝑝 = √𝑊𝑖2. 𝜎𝑖2 + 𝑊𝑗2𝜎𝑗2 + 2. 𝑊𝑖. 𝑊𝑗. (𝑟𝑖𝑗). 𝜎𝑖. 𝜎𝑗 

 
Note : 

σp = Standard deviation portfolio 

Wi = Weight allocation on stock i 

Wj = Weight allocation on stock j 

rij = The correlation coefficient of variables i j 



 

 

 

 

 

σi = Standar deviasi i 

σj  = Standar deviasi j 

 

RESULTS AND DISCUSSIONS 

In this study, purposively selected 6 companies from the company LQ-45, ie BBCA (Bank 

BCA), BBNI (Bank BNI), BBRI (Bank BRI), INDF (PT Indofood Sukses Makmur), JSMR 

(PT Jasa Marga) dan TLKM (PT Telkom) on the IDX from 2012 until 2016. 

The expected return and standard deviations of the above six firms are presented in Table 

1 below. 

 

Table 1 

Stock Code, Expected Return (E (Ri)), Standard Deviation and Variance 

 
No. Stock E(Ri) Standard Deviation Variance 

1 BBCA 0,02265 0,01190 0,00014 

2 BBNI 0,02788 0,02575 0,00066 

3 BBRI 0,02668 0,02135 0,00045 

4 INDF 0,01474 0,01187 0,00014 

5 JSMR 0,03223 0,02659 0,00070 
6 TLKM -0,00395 0,03269 0,00106 

Source: IDX, LQ-45 annual financial statements at IDX 

 

JSMR, BBRI, BBNI have a large expected return (E (Ri)), but also have big risks. TLKM 

has very low expected return (E (Ri)) and negative material, and also has a big risk. Therefore, 

the four shares of this company are relatively unattractive and not an efficient investment 

choice. 

Conversely, the company's stock that generates a relatively large expected return with the 

relatively smallest risk is BBCA and INDF. Therefore, both companies are selected to test the 

most optimal proportion of stocks. 

 

Covariance Analysis 

Covariance is an absolute rule that shows how far two variables have a tendency to move 

together. In the context of portfolio management, covariance indicates the extent to which 

returns from both securities in the portfolio tend to move together. Covariance can take the 

form of positive, negative, or zero. Positive covariance means the tendency of two securities to 

move in the same direction, negative covariance means that the return of two securities tends 

to move in the opposite direction. If the securities return A rises then the return of securities B 

falls, and vice versa. Covariance zero indicates that the movement of two securities is 

independent of each other. The results showed that the covariance values tend to be near zero. 

This indicates that securities movements tend to be independent of each other and tend to move 

in opposite directions. This means the greater the benefits of risk reduction in the portfolio. 

Commented [IC3]: also present in the figure 



 

 

 

 

 

Next is to calculate the covariance between stocks forming a portfolio. The results can be 

seen in the following table: 

 

Table 2 

Covariance Stock Portfolio Maker 
Stock BBCA BBNI BBRI INDF JSMR TLKM 

BBCA 0.0001 0.0001 0.0002 0.0000 0.0002 0.0002 

BBNI 0.0001 0.0007 0.0003 0.0002 0.0006 0.0000 

BBRI 0.0002 0.0003 0.0005 -0.0001 0.0004 0.0003 

INDF 0.0000 0.0002 -0.0001 0.0001 0.0001 0.0000 

JSMR 0.0002 0.0006 0.0004 0.0001 0.0007 0.0004 

TLKM 0.0000 0.0002 0.0001 0.0001 0.0002 -0.0001 

Source: Company annual financial report LQ-45 on IDX (data processed) 

 

Correlation Coefficient Analysis 

 

The correlation coefficient is a statistical measure showing the relationship of two variables. In 

the context of diversification, this measure will explain the extent to which returns from one 

securities are related to each other. In the concept of diversification, the incorporation of two 

perfectly positive correlated securities (+1.0) will not provide the benefit of risk reduction. The 

merger of two zero-correlated securities will significantly reduce the risk of the portfolio. The 

more unrelated shares are included in the portfolio, the greater the benefit of risk reduction. 

The merger of two perfectly negative correlated (-1.0) securities will eliminate the risk of both 

securities. Next is to calculate the correlation coefficient between stocks forming a portfolio. 

The results can be seen in the following table: 

 

Table 3. Coefficient of Correlation of Portfolio Maker 
Stock BBCA BBNI BBRI INDF JSMR TLKM 

BBCA 1 0.486 0.867 -0.155 0.771 0.474 

BBNI  

0.486 
 

1 
 

0.538 
 

0.610 
 

0.855 
 

-0.021 

BBRI 0.867 0.538 1 -0.244 0.718 0.469 

INDF -0.155 0.610 -0.244 1 0.451 -0.089 

JSMR 0.771 0.855 0.718 0.451 1 0.454 

TLKM 0.474 -0.021 0.469 -0.089 0.454 1 

Source: Company's annual financial report LQ-45 on IDX (data processed) 

 

 

The table shows that the correlation coefficient will be worth 1 if the same merged shares 

are correlated and it states that the same stock will not provide the benefit of risk reduction. 

Stocks That Establish Optimal Portfolio 



 

 

 

 

 

After getting the result of covariance and correlation coefficient between each stock, then 

research continued by choosing two stocks that have covariance with negative value (0> 

covariance) because indicating movement between two stocks have tendency is reversed in 

accordance with diversification principle and correlation coefficient with the value is close to 

negative one (-1) because it will reduce the risk significantly in accordance with the principle 

of hedging. After getting the result of covariance and correlation coefficient between each 

stock, then research continued by choosing two stocks that have covariance with negative value 

(0> covariance) because indicating movement between two stocks have tendency is reversed 

in accordance with diversification principle and correlation coefficient with the value is close 

to negative one (-1) because it will reduce the risk significantly in accordance with the principle 

of hedging. 

Covariance Between Two Stocks 

Selection of two stocks with negative covariance are (1) BBCA with INDF, (2) BBNI with 

TLKM, (3) BBRI with INDF, and (4) INDF with TLKM. For optimal portfolio, the value of 

covariance is the most closely approximated value of -1, therefore this research will select two 

portfolios between the two stocks with value closest to -1, the portfolio is ASII shares with 

TLKM shares and TLKM shares with KLBF shares. 

Correlation Coefficient Between Two Stocks 

In accordance with the principle of diversification, this study chose the correlation coefficient 

value approaching the value of -1, the portfolio is shares of stock (1) BBCA with INDF, (2) 

BBNI with TLKM, (3) BBRI with INDF, and (4) INDF with TLKM . 

 

Analysis of Proportion of Investment Funds and Correlation Coefficient on Portfolio Risk 

Shares selected for portfolio formation will be made in the form of a proportional proportion 

of funds simulation in order to analyze which proportion of funds will minimize portfolio risk 

in stock investments. This study simulated the comparison of proportion of stock investment 

fund from 10% to 90% with total amount of fund proportion between 2 stocks reach 100% or 

1, including composition result of each individual stock risk (standard deviation), result of 

correlation coefficient from merging two shares and portfolio risk results obtained. 

This study takes 10 stock portfolio risks with the least value in comparison to test the 

effect of correlation coefficient and the proportion of funds on portfolio risk 

Table 4. 

Correlation Coefficient and Portfolio Risk 
 

No 
𝑊1 

Proportion 
𝑊2 

Proportion 
(r) Correlation 

(σp) Portfolio 

Risk 
1 30% BBCA 70% INDF -0,155 0,00853 

2 40% BBCA 60% INDF -0,155 0,00794 

3 50% BBCA 50% INDF -0,155 0,00773 

4 60% BBCA 40% INDF -0,155 0,00795 



 

 

 

 

 
5 70% BBCA 30% INDF -0,155 0,00854 

 

Based on the results obtained above that the stock portfolio of BBCA-INDF with the 

proportion of 50% share of BBCA and 50% INDF shares with the correlation coefficient of - 

0.15456 is the stock portfolio selected because it has the smallest risk (0,00773 or 0.7%). The 

proportion of the proportion of funds taken in this portfolio affects the outcome of BBCA- 

INDF stock portfolio risk, as there are 9 different portfolio risk outcomes with the proportion 

of simulated proportion of funds, making it possible to compare the proportion of more 

influential funds in the portfolio. 

 

 

 

CONCLUSION 

For comparison of proportion of funds and correlation coefficient which resulted in the 

smallest portfolio risk among all such simulations are the stock portfolio of BBCA (Bank 

Central Asia Tbk) and INDF (Indofood Sukses Makmur Tbk.) With the proportion of 50% 

share of BBCA and 50% with a correlation coefficient of -0.155 resulting in a portfolio risk of 

0.00773 or 0.77%. This study concludes that although the correlation coefficient of the stock 

portfolio of BBCA (Bank Central Asia Tbk) and INDF (Indofood Sukses Makmur Tbk.) is - 

0.15456, which means the level of movement of each stock is more correlated or opposite 

direction is not so strong. the smallest portfolio risk is derived from BBCA-INDF's stock 

portfolio of 0.00773 or 0.77%. The results are also influenced by the exact proportion of funds 

that are 50% of BBCA shares and 50% of INDF shares. 

 

From the results obtained in this study, the influence of the proportion of funds and 

correlation coefficients have a tendency in affecting portfolio risk, but in accordance with the 

limitations of the problems listed in chapter one, that in the performance of the stock portfolio 

of BBCA (Bank Central Asia Tbk.) and INDF (Indofood Sukses Makmur Tbk.), investors 

should also measure the rate of increase of BBCA stock return and the level of stock return of 

INDF and vice versa, so that at the time of its operation the investor can analyze the proportion 

of funds invested to each stock according to fact and added with analysis of other variables 

including the time period in searching for expected return, the standard deviation of individual 

stocks respectively, variance and covariance so that the results of this study is expected to be 

material for a new study by further researchers. In addition to the information from the 

researcher, all variables that can be researched by analyzing the formulas of various experts 

from the academic circles include only theoretical calculations, whose results can in fact be 

changed if there are influences from external factors such as government policy, natural 

disasters, political situation and risk systematic market. 
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Abstract 

 
Investment in the stock market can be done on various types of stocks from 

various industries. This helps investors to diversify their portfolios, where the 

essence of optimal portfolio formation is to reduce risk by diversifying stocks, 

placing funds on various investment alternatives to generate optimum returns. 

Optimal portfolio can be formed with various models, one of them using the 

Markowitz model. The purpose of this study is to examine stock portfolios that 

generate high expected returns with low risk. This research tested 6 companies 

selected by purposive, from LQ-45 company in IDX. With Markowitz model, two 

best companies can be obtained, namely BBCA and INDF. The most optimal 

stock proportion test is done by performing simulation analysis on some 

percentage of stock options in both companies. The findings of this study indicate 

that the most optimal investment proportion is 50% on BBCA and 50% in the 

company INDF. The results of this study confirm that Markowitz's method can be 

used to make the most optimal portfolio investment decision, resulting in high 

expected returns with low risk. 

 

 

Keywords: Portfolio, Markowitz Method, Return, Risk 

 

 

INTRODUCTION 

 

In the world of capital markets, investors have different preferences and characters in the face 

of risk. There is an Investor whose personality as risk seeker. This type of investor dare to take 

high in the hope of getting high yields as well. Investors with aggressive and speculative nature 

in making investment decisions. There are also Investors who are neutral to risk (risk 

neutrality), ie Investors who use the same yield for each level of improvement. Investors with 

this character make careful and flexible in making investment decisions. But there is also the 
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possibility of unnecessary investors (risk averter). Investors of this type only dare to spend 

money with low returns as well. Typical investors do not like to look for risk and mature before 

making investment decisions. 

In terms of investing in the stock exchange Investors choose which shares can bring the 

largest dividends through fundamental or technical analysis process. The choice of stock is 

influenced by many factors such as government policy, political issues, micro and macro 

economic phenomena and other things. These factors pose a risk in stock selection. Rational 

investors always want the maximum return on investment. High returns earned on stocks are 

accompanied by high risk levels. In stocks, the risk is divided into two, namely systematic risk 

and systematic risk. Systematic or common risk also called market risk is a risk factor affecting 

the market as a whole. Thus, certain stock price movements will be affected by the movement 

of the stock market as a whole. This systematic risk can not be controlled by investors, and can 

not be eliminated through diversification. Meanwhile, the risk is not systematic or often called 

specific risk, is the risk that certain events that occur in companies or industries that then affect 

the stock price of the company. Investors can reduce the systematic risk of a stock investment 

by establishing a stock portfolio. 

Although investment in the capital market promises a higher rate of return, but if the 

greater the return, the greater the risk faced. Therefore, investors are required to think rationally 

and also pay attention to how to optimize the return on minimum risk level. In order for the 

purpose to benefit from capital participation can make investors get optimal results. The 

investor must analyze the shares he/ she bought. Failure may occur if the investor gets too much 

information (overload information) that disebrates the investor can not retrieve relevant and 

most needed information in analyzing the portfolio. 

In stock investments in the stock market there are various types of stocks from various 

industries. This makes it easier for investors to diversify their portfolios, where the essence of 

optimal portfolio formation is to reduce risk by diversifying stocks, placing funds on various 

investment alternatives to generate optimum returns. Optimal portfolio can be formed with 

various models, one of them using the Markowitz model. 

Euginia Natalia, et.al. (2014) states that Markowitz's model is used to find out: (a) which 

company shares are included in the optimal portfolio, (b) what proportion of funds should be 

invested in each stock, and (c) what the expected portfolio return rate and risk the optimal 

portfolio. Some optimal portfolio testing performed using the Markowitz method has proven 

that this model allows for optimal portfolio performance. Iyiola, et al. (2012) examines how 

portfolio theory helps investors to classify, estimate, and control the expected number of risks 

and returns in an effort to maximize Expected returns and minimize risks for expected returns. 

In addition to the Markowitz method, the Capital Asset Pricing Model (CAPM) is also one of 

theories that explains how assets are valued by the market or how to determine the rate of return 

that is deemed feasible for stock investments. Purwanti (2009) states that the Capital Asset 

Pricing Model (CAPM) is used to estimate the return of securities. While Anggraini (2014), 

looking at the risk side, look at the risk side, where the risk on investment can be minimized 

by diversifying assets to several types of stocks to form a portfolio. 

The LQ45 index is a collection of 45 shares with the largest commercial transactions on 

the IDX. These shares are also commonly referred to as blue-chip stocks. Hartiwi Prabowo 



 

 

 

 

 

(2013) using the CAPM and Markowitz Portfolio methods, obtained the 5 most profitable 

shares for investors. Meanwhile, to minimize the risk on the desired return on investing in 

shares can be done by diversifying or investing into more than one type of securities (forming 

a portfolio) (Syamsir, 2004). But the problem is how much of the proportion of funds should 

be invested in each share in order to obtain the desired yield with the least risk. 

An efficient portfolio is the portfolio that gives the greatest return on expectations with 

certain risks or provides the smallest risk with a certain expectation return. An efficient 

portfolio can be determined by selecting a certain expectation return rate and then minimizing 

its risk or determining a certain level of risk and then maximizing its expected return. Portfolio 

analysis is used so that investors and stockholders can choose which stocks are selected to 

reduce portfolio risk and get the greatest return or in other words the lowest level of risk for a 

given rate of return. Based on the description in ata, the purpose of this study is to determine 

the most optimal stock portfolio, using the Markowitz method. 

 

THEORY 

 

Investment 

Investing is spending a sum of money or saving money on something in the hope of one day 

getting financial benefits. "Investment can be interpreted as an investment activity or 

investment is done at the present in various assets to earn income in the future." (Warsini, 2009) 

 

Portfolio Theory 

Portfolio theory is a related theory of expected portfolio returns and acceptable portfolio risk 

levels, and indicates how optimal portfolio formation is established. This portfolio theory is 

interconnected with capital market theory based on the influence of investors' decisions on the 

price of securities and shows the relationship that should occur between the return and the risk 

of securities if investors form a portfolio that fits the portfolio theory. Portfolio theory states 

that both risk and return should be considered with the assumption that a formal framework is 

available to measure both in the formation of a portfolio. In its basic form, portfolio theory 

begins with the assumption that the rate of return on future effects can be estimated and then 

determine the risk with variations in the distribution of returns. The greater the risk of 

investment or loan, the greater the desired rate of return to cover that risk. 

The purpose of the establishment of a portfolio is to minimize risk without sacrificing 

returns generated through diversification. Portfolio diversification is spreading risk to selected 

securities. Diversification or portfolio deployment is done by entering various assets from all 

existing asset groups. Such as stocks, bonds, deposits, real assets and so on. Portfolio 

diversification can also be done by specializing in one group of assets only, for example stock. 

However, investors will find problems in forming a portfolio because of the large number of 

securities. The number of combinations of securities causes the number of portfolios. 

An efficient portfolio is a portfolio that delivers maximum returns of hope with the same 

level of risk or portfolio that contains a minimum level of risk with equal returns of expectation. 

The optimal portfolio is a portfolio selected by investors from a number of efficient portfolios 



 

 

 

 

 

according to the character of the investor. The optimal portfolio is based on the assumption that 

all investors are risk averse. That is to seek additional additional rate of return for additional 

one unit of risk is the same. An efficient portfolio is a good portfolio, but not the best one. 

There is only one best portfolio, the optimal portfolio. The optimal portfolio is an efficient 

portfolio. While an efficient portfolio is not necessarily the optimal portfolio. The optimal 

portfolio can be determined using risk-free assets. A risk-free asset is an asset that has a certain 

expected return without any risk. The risk free rate in a single index calculation usually uses 

the BI rate or the interest rate of Bank Indonesia Certificates (SBI) for conventional shares. 

The expected return is the expected return of investors in the future and its nature has not 

occurred yet. With the uncertainty (uncertainty), it means investors will get a return in the 

future that is not yet known exactly the value. Return expectations and risk levels have a 

positive relationship. The greater the risk of a security, the greater the expected return, and vice 

versa. 

One measure of risk is the standard deviation or variant that is the square of the standard 

deviation. The risk measured by this measure measures the risk of how much the value of each 

item deviates from the average. Portfolio risk can also be measured by the amount of standard 

deviation or variant of the value of single security returns in it. 

 

LQ 45 Index 

Referring to Jogiyanto's opinion (2009: 101), the JCI covering all listed shares (most of which 

are less actively traded) is deemed less appropriate as an indicator of capital market activity. 

Therefore, on 24 February 1997 an alternative index was introduced, the Liquid-45 Index (ILQ- 

45). The LQ-45 index began on 13 July 1994 and this date is the baseline day of the index with 

an initial value of 100 (Jogiyanto, 2009: 105). Furthermore, stock exchanges routinely monitor 

the progress of each of the 45 stocks included in the calculation of LQ-45 Index. Replacement 

of shares is done every six months, ie at the beginning of February and August. If there are any 

shares that do not meet the selection criteria, then the shares are excluded from the index 

calculation and replaced with other stocks that meet the criteria (Tandelilin, 2010: 88). 

 

Markowitz Method 

Markowitz's portfolio method is also called the Mean-Varian Model, which emphasizes the 

effort to maximize return (mean) expectations and minimize the uncertainty/risk (variance) for 

selecting and preparing an optimal portfolio. This means that it can be said that the optimum 

portfolio selection approach is based on its preference for return and risk exposure of each 

investment option. 

Establishing a portfolio with this model provides an advantage whereby every investor 

can take advantage of all the information provided on the market. The assumptions underlying 

the formation of the portfolio use Markowitz's theory, the time spent in the study is only one 

period, the investor bases the calculation on the return value of exposure and portfolio risk, no 

loans and risk-free savings, and no transaction cost calculation (Hartono, 2010 : 312) 

 

METHODOLOGY 
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Systematically, the phase of data analysis is done as follows: 

 

1. Variance of Shares: 

 
[𝑅𝑖𝑡 − 𝐸(𝑅𝑖 )]2 

𝜎𝑖 
2 = Ʃ𝑛   

𝑡=1 𝑛 

 

Note : 

σi 2 = Variance of return of share i 

Rit = Return of share i in periode t 

E(Ri) = Expected return share i 

n = Time periode 

So with the above variance formula, we can calculate the standard deviation, by: 
 

σi  = √σi 
2 

Note : 

σi 
2 = Variance of return of share i 

σi  = Standard deviation 

 

2. Search for covariance by entering the standard deviation that has been obtained by the 

formula: 
 

 

 

Note: 

 

𝐶𝑂𝑉𝑖𝑗 = 
∑(𝑅𝑖𝑡 − 𝐸(𝑅𝑖)(𝑅𝑗𝑡 − 𝐸(𝑅𝑗) 

 
 

𝑛 

𝐶𝑂𝑉𝑖𝑗= Covariance variables i and j 

Rit = Return of stock i in period t 

E(Ri) = Expected return stock i 

Rjt = Return of stock j at period t 

E(Rj) = Expected return of stock j 

n = Time periode 

 

3. The correlation coefficient is calculated by dividing the stock covariance i and j with the 

result of standard deviation multiplication of shares i and j, by the formula: 

𝐶𝑂𝑉𝑖𝑗 

 
Note: 

𝑟𝑖𝑗 = 
 

 

𝜎𝑖 𝜎𝑗 

𝑟𝑖𝑗 = The correlation coefficient of variables i and j 

COVij= Covariance variables i and j 

σi = Standard deviation i 

σj = Standard deviation j 



 

 

 

 

 

4. Make a simulation and assume the proportion of funds to the stocks that have been selected 

with percentage as a unit 

With the condition : W1 + W2 = 1 or 100% 

5. Next look for a portfolio risk that consists of two securities, the formula used is : 

𝜎𝑝 = √𝑊𝑖2. 𝜎𝑖2 + 𝑊𝑗2𝜎𝑗2 + 2. 𝑊𝑖. 𝑊𝑗. (𝑟𝑖𝑗). 𝜎𝑖. 𝜎𝑗 

 
Note : 

σp = Standard deviation portfolio 

Wi = Weight allocation on stock i 

Wj = Weight allocation on stock j 

rij = The correlation coefficient of variables i j 

σi = Standar deviasi i 

σj = Standar deviasi j 

 

RESULTS AND DISCUSSIONS 

In this study, purposively selected 6 companies from the company LQ-45, ie BBCA (Bank 

BCA), BBNI (Bank BNI), BBRI (Bank BRI), INDF (PT Indofood Sukses Makmur), JSMR 

(PT Jasa Marga) dan TLKM (PT Telkom) on the IDX from 2012 until 2016. 

The expected return and standard deviations of the above six firms are presented in Table 

1 below. 

 

Table 1 

Stock Code, Expected Return (E (Ri)), Standard Deviation and Variance 

 
No. Stock E(Ri) Standard Deviation Variance 

1 BBCA 0,02265 0,01190 0,00014 

2 BBNI 0,02788 0,02575 0,00066 

3 BBRI 0,02668 0,02135 0,00045 

4 INDF 0,01474 0,01187 0,00014 

5 JSMR 0,03223 0,02659 0,00070 
6 TLKM -0,00395 0,03269 0,00106 

Source: IDX, LQ-45 annual financial statements at IDX 

 

The meaning of the table above can be seen more easily by describing the coordinate 

relationship between Expected return (E (Ri)) with risk (standard deviation), as presented in 

Figure 1. 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1: Expected Return Correlation (E(Ri)) and Risk 

 

JSMR, BBRI, BBNI have a large expected return (E (Ri)), but also have big risks. TLKM 

has very low expected return (E (Ri)) and negative material, and also has a big risk. Therefore, 

the four shares of this company are relatively unattractive and not an efficient investment 

choice. 

Conversely, the company's stock that generates a relatively large expected return with the 

relatively smallest risk is BBCA and INDF. Therefore, both companies are selected to test the 

most optimal proportion of stocks. 

 

Covariance Analysis 

Covariance is an absolute rule that shows how far two variables have a tendency to move 

together. In the context of portfolio management, covariance indicates the extent to which 

returns from both securities in the portfolio tend to move together. Covariance can take the 

form of positive, negative, or zero. Positive covariance means the tendency of two securities to 

move in the same direction, negative covariance means that the return of two securities tends 

to move in the opposite direction. If the securities return A rises then the return of securities B 

falls, and vice versa. Covariance zero indicates that the movement of two securities is 

independent of each other. The results showed that the covariance values tend to be near zero. 

This indicates that securities movements tend to be independent of each other and tend to move 

in opposite directions. This means the greater the benefits of risk reduction in the portfolio. 

Next is to calculate the covariance between stocks forming a portfolio. The results can be 

seen in the following table: 

 

Table 2 

Standard Deviation (Risk) 
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Covariance Stock Portfolio Maker 
Stock BBCA BBNI BBRI INDF JSMR TLKM 

BBCA 0.0001 0.0001 0.0002 0.0000 0.0002 0.0002 

BBNI 0.0001 0.0007 0.0003 0.0002 0.0006 0.0000 

BBRI 0.0002 0.0003 0.0005 -0.0001 0.0004 0.0003 

INDF 0.0000 0.0002 -0.0001 0.0001 0.0001 0.0000 

JSMR 0.0002 0.0006 0.0004 0.0001 0.0007 0.0004 

TLKM 0.0000 0.0002 0.0001 0.0001 0.0002 -0.0001 

Source: Company annual financial report LQ-45 on IDX (data processed) 

 

Correlation Coefficient Analysis 

 

The correlation coefficient is a statistical measure showing the relationship of two variables. In 

the context of diversification, this measure will explain the extent to which returns from one 

securities are related to each other. In the concept of diversification, the incorporation of two 

perfectly positive correlated securities (+1.0) will not provide the benefit of risk reduction. The 

merger of two zero-correlated securities will significantly reduce the risk of the portfolio. The 

more unrelated shares are included in the portfolio, the greater the benefit of risk reduction. 

The merger of two perfectly negative correlated (-1.0) securities will eliminate the risk of both 

securities. Next is to calculate the correlation coefficient between stocks forming a portfolio. 

The results can be seen in the following table: 

 

Table 3. Coefficient of Correlation of Portfolio Maker 
Stock BBCA BBNI BBRI INDF JSMR TLKM 

BBCA 1 0.486 0.867 -0.155 0.771 0.474 

BBNI  

0.486 
 

1 
 

0.538 
 

0.610 
 

0.855 
 

-0.021 

BBRI 0.867 0.538 1 -0.244 0.718 0.469 

INDF -0.155 0.610 -0.244 1 0.451 -0.089 

JSMR 0.771 0.855 0.718 0.451 1 0.454 

TLKM 0.474 -0.021 0.469 -0.089 0.454 1 

Source: Company's annual financial report LQ-45 on IDX (data processed) 

 

 

The table shows that the correlation coefficient will be worth 1 if the same merged shares 

are correlated and it states that the same stock will not provide the benefit of risk reduction. 

Stocks That Establish Optimal Portfolio 

After getting the result of covariance and correlation coefficient between each stock, then 

research continued by choosing two stocks that have covariance with negative value (0> 

covariance) because indicating movement between two stocks have tendency is reversed in 

accordance with diversification principle and correlation coefficient with the value is close to 

negative one (-1) because it will reduce the risk significantly in accordance with the principle 



 

 

 

 

 

of hedging. After getting the result of covariance and correlation coefficient between each 

stock, then research continued by choosing two stocks that have covariance with negative value 

(0> covariance) because indicating movement between two stocks have tendency is reversed 

in accordance with diversification principle and correlation coefficient with the value is close 

to negative one (-1) because it will reduce the risk significantly in accordance with the principle 

of hedging. 

Covariance Between Two Stocks 

Selection of two stocks with negative covariance are (1) BBCA with INDF, (2) BBNI with 

TLKM, (3) BBRI with INDF, and (4) INDF with TLKM. For optimal portfolio, the value of 

covariance is the most closely approximated value of -1, therefore this research will select two 

portfolios between the two stocks with value closest to -1, the portfolio is ASII shares with 

TLKM shares and TLKM shares with KLBF shares. 

Correlation Coefficient Between Two Stocks 

In accordance with the principle of diversification, this study chose the correlation coefficient 

value approaching the value of -1, the portfolio is shares of stock (1) BBCA with INDF, (2) 

BBNI with TLKM, (3) BBRI with INDF, and (4) INDF with TLKM . 

 

Analysis of Proportion of Investment Funds and Correlation Coefficient on Portfolio Risk 

Shares selected for portfolio formation will be made in the form of a proportional proportion 

of funds simulation in order to analyze which proportion of funds will minimize portfolio risk 

in stock investments. This study simulated the comparison of proportion of stock investment 

fund from 10% to 90% with total amount of fund proportion between 2 stocks reach 100% or 

1, including composition result of each individual stock risk (standard deviation), result of 

correlation coefficient from merging two shares and portfolio risk results obtained. 

This study takes 10 stock portfolio risks with the least value in comparison to test the 

effect of correlation coefficient and the proportion of funds on portfolio risk 

Table 4. 

Correlation Coefficient and Portfolio Risk 
 

No 
𝑊1 

Proportion 
𝑊2 

Proportion 
(r) Correlation 

(σp) Portfolio 

Risk 
1 30% BBCA 70% INDF -0,155 0,00853 

2 40% BBCA 60% INDF -0,155 0,00794 

3 50% BBCA 50% INDF -0,155 0,00773 

4 60% BBCA 40% INDF -0,155 0,00795 
5 70% BBCA 30% INDF -0,155 0,00854 

 

Based on the results obtained above that the stock portfolio of BBCA-INDF with the 

proportion of 50% share of BBCA and 50% INDF shares with the correlation coefficient of - 

0.15456 is the stock portfolio selected because it has the smallest risk (0,00773 or 0.7%). The 
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proportion of the proportion of funds taken in this portfolio affects the outcome of BBCA- 

INDF stock portfolio risk, as there are 9 different portfolio risk outcomes with the proportion 

of simulated proportion of funds, making it possible to compare the proportion of more 

influential funds in the portfolio. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2: Proportion of the most optimal stock on BBCA and INDF 

 

CONCLUSION 

For comparison of proportion of funds and correlation coefficient which resulted in the 

smallest portfolio risk among all such simulations are the stock portfolio of BBCA (Bank 

Central Asia Tbk) and INDF (Indofood Sukses Makmur Tbk.) With the proportion of 50% 

share of BBCA and 50% with a correlation coefficient of -0.155 resulting in a portfolio risk of 

0.00773 or 0.77%. This study concludes that although the correlation coefficient of the stock 

portfolio of BBCA (Bank Central Asia Tbk) and INDF (Indofood Sukses Makmur Tbk.) is - 

0.15456, which means the level of movement of each stock is more correlated or opposite 

direction is not so strong. the smallest portfolio risk is derived from BBCA-INDF's stock 

portfolio of 0.00773 or 0.77%. The results are also influenced by the exact proportion of funds 

that are 50% of BBCA shares and 50% of INDF shares. 
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From the results obtained in this study, the influence of the proportion of funds and 

correlation coefficients have a tendency in affecting portfolio risk, but in accordance with the 

limitations of the problems listed in chapter one, that in the performance of the stock portfolio 

of BBCA (Bank Central Asia Tbk.) and INDF (Indofood Sukses Makmur Tbk.), investors 

should also measure the rate of increase of BBCA stock return and the level of stock return of 

INDF and vice versa, so that at the time of its operation the investor can analyze the proportion 

of funds invested to each stock according to fact and added with analysis of other variables 

including the time period in searching for expected return, the standard deviation of individual 

stocks respectively, variance and covariance so that the results of this study is expected to be 

material for a new study by further researchers. In addition to the information from the 

researcher, all variables that can be researched by analyzing the formulas of various experts 

from the academic circles include only theoretical calculations, whose results can in fact be 

changed if there are influences from external factors such as government policy, natural 

disasters, political situation and risk systematic market. 
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Abstract. Investment in the stock market can be done on various types of stocks from 

various industries. This helps investors to diversify their portfolios, where the essence 
of optimal portfolio formation is to reduce risk by diversifying stocks, placing funds on 
various investment alternatives to generate optimum returns. Optimal portfolio can be 
formed with various models, one of them using the Markowitz model. The purpose of 
this study is to examine stock portfolios that generate high expected returns with low 
risk. This research tested 6 companies selected by purposive, from LQ-45 company in 
IDX. With Markowitz model, two best companies can be obtained, namely BBCA and 
INDF. The most optimal stock proportion test is done by performing simulation analysis 
on some percentage of stock options in both companies. The findings of this study 
indicate that the most optimal investment proportion is 50% on BBCA and 50% in the 
company INDF. The results of this study confirm that Markowitz's method can be used 
to make the most optimal portfolio investment decision, resulting in high expected 
returns with low risk. 

 
 

 

Introduction 

In the world of capital markets, investors have different preferences and characters in 

the face of risk. There is an Investor whose personality as risk seeker. This type of 

investor dare to take high in the hope of getting high yields as well. Investors with 

aggressive and speculative nature in making investment decisions. There are also 

Investors who are neutral to risk (risk neutrality), ie Investors who use the same yield 

for each level of improvement. Investors with this character make careful and flexible 

in making investment decisions. But there is also the possibility of unnecessary 

investors (risk averter). Investors of this type only dare to spend money with low 

returns as well. Typical investors do not like to look for risk and mature before making 

investment decisions. 

In terms of investing in the stock exchange Investors choose which shares can 

bring the largest dividends through fundamental or technical analysis process. The 

choice of stock is influenced by many factors such as government policy, political 

issues, micro and macro economic phenomena and other things. These factors pose a 
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risk in stock selection. Rational investors always want the maximum return on 

investment. High returns earned on stocks are accompanied by high risk levels. In 

stocks, the risk is divided into two, namely systematic risk and systematic risk. 

Systematic or common risk also called market risk is a risk factor affecting the market 

as a whole. Thus, certain stock price movements will be affected by the movement of 

the stock market as a whole. This systematic risk can not be controlled by investors, 

and can not be eliminated through diversification. Meanwhile, the risk is not 

systematic or often called specific risk, is the risk that certain events that occur in 

companies or industries that then affect the stock price of the company. Investors can 

reduce the systematic risk of a stock investment by establishing a stock portfolio. 

Although investment in the capital market promises a higher rate of return, but if 

the greater the return, the greater the risk faced. Therefore, investors are required to 

think rationally and also pay attention to how to optimize the return on minimum risk 

level. In order for the purpose to benefit from capital participation can make investors 

get optimal results. The investor must analyze the shares he/ she bought. Failure may 

occur if the investor gets too much information (overload information) that disebrates 

the investor can not retrieve relevant and most needed information in analyzing the 

portfolio. 

In stock investments in the stock market there are various types of stocks from 

various industries. This makes it easier for investors to diversify their portfolios, 

where the essence of optimal portfolio formation is to reduce risk by diversifying 

stocks, placing funds on various investment alternatives to generate optimum returns. 

Optimal portfolio can be formed with various models, one of them using the 

Markowitz model. 

Euginia Natalia, et.al. (2014) states that Markowitz's model is used to find out: (a) 

which company shares are included in the optimal portfolio, (b) what proportion of 

funds should be invested in each stock, and (c) what the expected portfolio return rate 

and risk the optimal portfolio. Some optimal portfolio testing performed using the 

Markowitz method has proven that this model allows for optimal portfolio 

performance. Iyiola, et al. (2012) examines how portfolio theory helps investors to 

classify, estimate, and control the expected number of risks and returns in an effort to 

maximize Expected returns and minimize risks for expected returns. In addition to 

the Markowitz method, the Capital Asset Pricing Model (CAPM) is also one of 

theories that explains how assets are valued by the market or how to determine the 

rate of return that is deemed feasible for stock investments. Purwanti (2009) states that 

the Capital Asset Pricing Model (CAPM) is used to estimate the return of securities. 

While Anggraini (2014), looking at the risk side, look at the risk side, where the risk 

on investment can be minimized by diversifying assets to several types of stocks to 

form a portfolio. 

The LQ45 index is a collection of 45 shares with the largest commercial 

transactions on the IDX. These shares are also commonly referred to as blue-chip 

stocks. Hartiwi Prabowo (2013) using the CAPM and Markowitz Portfolio methods, 

obtained the 5 most profitable shares for investors. Meanwhile, to minimize the risk 

on the desired return on investing in shares can be done by diversifying or investing 
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into more than one type of securities (forming a portfolio) (Syamsir, 2004). But the 

problem is how much of the proportion of funds should be invested in each share in 

order to obtain the desired yield with the least risk. 

An efficient portfolio is the portfolio that gives the greatest return on expectations 

with certain risks or provides the smallest risk with a certain expectation return. An 

efficient portfolio can be determined by selecting a certain expectation return rate and 

then minimizing its risk or determining a certain level of risk and then maximizing its 

expected return. Portfolio analysis is used so that investors and stockholders can 

choose which stocks are selected to reduce portfolio risk and get the greatest return or 

in other words the lowest level of risk for a given rate of return. Based on the 

description in ata, the purpose of this study is to determine the most optimal stock 

portfolio, using the Markowitz method. 

 

Theory 

 

Investment 

Investing is spending a sum of money or saving money on something in the hope of 

one day getting financial benefits. "Investment can be interpreted as an investment 

activity or investment is done at the present in various assets to earn income in the 

future." (Warsini, 2009) 

Portfolio Theory 

Portfolio theory is a related theory of expected portfolio returns and acceptable 

portfolio risk levels, and indicates how optimal portfolio formation is established. This 

portfolio theory is interconnected with capital market theory based on the influence 

of investors' decisions on the price of securities and shows the relationship that should 

occur between the return and the risk of securities if investors form a portfolio that fits 

the portfolio theory. Portfolio theory states that both risk and return should be 

considered with the assumption that a formal framework is available to measure both 

in the formation of a portfolio. In its basic form, portfolio theory begins with the 

assumption that the rate of return on future effects can be estimated and then 

determine the risk with variations in the distribution of returns. The greater the risk 

of investment or loan, the greater the desired rate of return to cover that risk. 

The purpose of the establishment of a portfolio is to minimize risk without 

sacrificing returns generated through diversification. Portfolio diversification is 

spreading risk to selected securities. Diversification or portfolio deployment is done 

by entering various assets from all existing asset groups. Such as stocks, bonds, 

deposits, real assets and so on. Portfolio diversification can also be done by 

specializing in one group of assets only, for example stock. However, investors will 

find problems in forming a portfolio because of the large number of securities. The 

number of combinations of securities causes the number of portfolios. 

An efficient portfolio is a portfolio that delivers maximum returns of hope with 

the same level of risk or portfolio that contains a minimum level of risk with equal 
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returns of expectation. The optimal portfolio is a portfolio selected by investors from 

a number of efficient portfolios according to the character of the investor. The optimal 

portfolio is based on the assumption that all investors are risk averse. That is to seek 

additional additional rate of return for additional one unit of risk is the same. An 

efficient portfolio is a good portfolio, but not the best one. There is only one best 

portfolio, the optimal portfolio. The optimal portfolio is an efficient portfolio. While 

an efficient portfolio is not necessarily the optimal portfolio. The optimal portfolio can 

be determined using risk-free assets. A risk-free asset is an asset that has a certain 

expected return without any risk. The risk free rate in a single index calculation 

usually uses the BI rate or the interest rate of Bank Indonesia Certificates (SBI) for 

conventional shares. 

The expected return is the expected return of investors in the future and its nature 

has not occurred yet. With the uncertainty (uncertainty), it means investors will get a 

return in the future that is not yet known exactly the value. Return expectations and 

risk levels have a positive relationship. The greater the risk of a security, the greater 

the expected return, and vice versa. 

One measure of risk is the standard deviation or variant that is the square of the 

standard deviation. The risk measured by this measure measures the risk of how 

much the value of each item deviates from the average. Portfolio risk can also be 

measured by the amount of standard deviation or variant of the value of single 

security returns in it. 

LQ 45 Index 

Referring to Jogiyanto's opinion (2009: 101), the JCI covering all listed shares (most of 

which are less actively traded) is deemed less appropriate as an indicator of capital 

market activity. Therefore, on 24 February 1997 an alternative index was introduced, 

the Liquid-45 Index (ILQ-45). The LQ-45 index began on 13 July 1994 and this date is 

the baseline day of the index with an initial value of 100 (Jogiyanto, 2009: 105). 

Furthermore, stock exchanges routinely monitor the progress of each of the 45 stocks 

included in the calculation of LQ-45 Index. Replacement of shares is done every six 

months, ie at the beginning of February and August. If there are any shares that do 

not meet the selection criteria, then the shares are excluded from the index calculation 

and replaced with other stocks that meet the criteria (Tandelilin, 2010: 88). 

 

Markowitz Method 

Markowitz's portfolio method is also called the Mean-Varian Model, which 

emphasizes the effort to maximize return (mean) expectations and minimize the 

uncertainty/risk (variance) for selecting and preparing an optimal portfolio. This 

means that it can be said that the optimum portfolio selection approach is based on its 

preference for return and risk exposure of each investment option. 

Establishing a portfolio with this model provides an advantage whereby every 

investor can take advantage of all the information provided on the market. The 

assumptions underlying the formation of the portfolio use Markowitz's theory, the 
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time spent in the study is only one period, the investor bases the calculation on the 

return value of exposure and portfolio risk, no loans and risk-free savings, and no 

transaction cost calculation (Hartono, 2010 : 312) 

 

Methodology 

Systematically, the phase of data analysis is done as follows: 

 
1. Variance of Shares: 

 
[𝑅𝑖𝑡 − 𝐸(𝑅𝑖 )]2 

𝜎𝑖2 = Ʃ𝑛   
𝑡=1 𝑛 

 

Note : 
σi 2 = Variance of return of share i 
Rit = Return of share i in periode t 
E(Ri) = Expected return share i 
n = Time periode 

So with the above variance formula, we can calculate the standard deviation, by: 
 

σi = √σi 2 
Note : 

σi 2 = Variance of return of share i 
σi = Standard deviation 

 
2. Search for covariance by entering the standard deviation that has been obtained 

by the formula: 
 

 

 
Note: 

𝐶𝑂𝑉𝑖𝑗 = 
∑(𝑅𝑖𝑡 − 𝐸(𝑅𝑖)(𝑅𝑗𝑡 − 𝐸(𝑅𝑗) 

 
 

𝑛 

𝐶𝑂𝑉𝑖𝑗= Covariance variables i and j 

Rit = Return of stock i in period t 

E(Ri) = Expected return stock i 

Rjt = Return of stock j at period t 

E(Rj) = Expected return of stock j 

n = Time periode 

 
3. The correlation coefficient is calculated by dividing the stock covariance i and j 

with the result of standard deviation multiplication of shares i and j, by the 
formula: 

 

𝑟𝑖𝑗 = 
𝐶𝑂𝑉𝑖𝑗 

 
 𝜎 𝜎 

Note: 
𝑖 𝑗 

𝑟𝑖𝑗 = The correlation coefficient of variables i and j 
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COVij= Covariance variables i and j 

σi  = Standard deviation i 
σj  = Standard deviation j 

 
4. Make a simulation and assume the proportion of funds to the stocks that have been 

selected with percentage as a unit 
With the condition : W1 + W2 = 1 or 100% 

5. Next look for a portfolio risk that consists of two securities, the formula used is : 
 

𝜎𝑝 = √𝑊𝑖2. 𝜎𝑖2 + 𝑊𝑗2𝜎𝑗2 + 2. 𝑊𝑖. 𝑊𝑗. (𝑟𝑖𝑗). 𝜎𝑖. 𝜎𝑗 

 
Note : 
σp = Standard deviation portfolio 

Wi = Weight allocation on stock i 

Wj = Weight allocation on stock j 

rij  = The correlation coefficient of variables i j 

σi  = Standar deviasi i 

σj  =  Standar deviasi j 

 

Results and Discussions 

In this study, purposively selected 6 companies from the company LQ-45, ie BBCA 

(Bank BCA), BBNI (Bank BNI), BBRI (Bank BRI), INDF (PT Indofood Sukses 

Makmur), JSMR (PT Jasa Marga) dan TLKM (PT Telkom) on the IDX from 2012 until 

2016. 

The expected return and standard deviations of the above six firms are presented 

in Table 1 below. 

Table 1 

Stock Code, Expected Return (E (Ri)), Standard Deviation and Variance 

 

No. Stock E(Ri) Standard Deviation Variance 

1 BBCA 0,02265 0,01190 0,00014 
2 BBNI 0,02788 0,02575 0,00066 
3 BBRI 0,02668 0,02135 0,00045 
4 INDF 0,01474 0,01187 0,00014 
5 JSMR 0,03223 0,02659 0,00070 
6 TLKM -0,00395 0,03269 0,00106 

Source: IDX, LQ-45 annual financial statements at IDX 

 
The meaning of the table above can be seen more easily by describing the 

coordinate relationship between Expected return (E (Ri)) with risk (standard 
deviation), as presented in Figure 1. 
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Figure 1: Expected Return Correlation (E(Ri)) and Risk 

JSMR, BBRI, BBNI have a large expected return (E (Ri)), but also have big risks. 
TLKM has very low expected return (E (Ri)) and negative material, and also has a big 
risk. Therefore, the four shares of this company are relatively unattractive and not an 
efficient investment choice. 

Conversely, the company's stock that generates a relatively large expected return 
with the relatively smallest risk is BBCA and INDF. Therefore, both companies are 
selected to test the most optimal proportion of stocks. 

 

Covariance Analysis 

Covariance is an absolute rule that shows how far two variables have a tendency to 
move together. In the context of portfolio management, covariance indicates the extent 
to which returns from both securities in the portfolio tend to move together. 
Covariance can take the form of positive, negative, or zero. Positive covariance means 
the tendency of two securities to move in the same direction, negative covariance 
means that the return of two securities tends to move in the opposite direction. If the 
securities return A rises then the return of securities B falls, and vice versa. Covariance 
zero indicates that the movement of two securities is independent of each other. The 
results showed that the covariance values tend to be near zero. This indicates that 
securities movements tend to be independent of each other and tend to move in 
opposite directions. This means the greater the benefits of risk reduction in the 
portfolio. 

Next is to calculate the covariance between stocks forming a portfolio. The results 

can be seen in the following table: 
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Table 2. Covariance Stock Portfolio Maker 
Stock BBCA BBNI BBRI INDF JSMR TLKM 

BBCA 0.0001 0.0001 0.0002 0.0000 0.0002 0.0002 

BBNI 0.0001 0.0007 0.0003 0.0002 0.0006 0.0000 

BBRI 0.0002 0.0003 0.0005 -0.0001 0.0004 0.0003 

INDF 0.0000 0.0002 -0.0001 0.0001 0.0001 0.0000 

JSMR 0.0002 0.0006 0.0004 0.0001 0.0007 0.0004 

TLKM 0.0000 0.0002 0.0001 0.0001 0.0002 -0.0001 

Source: Company annual financial report LQ-45 on IDX (data processed) 

Correlation Coefficient Analysis 

The correlation coefficient is a statistical measure showing the relationship of two 
variables. In the context of diversification, this measure will explain the extent to 
which returns from one securities are related to each other. In the concept of 
diversification, the incorporation of two perfectly positive correlated securities (+1.0) 
will not provide the benefit of risk reduction. The merger of two zero-correlated 
securities will significantly reduce the risk of the portfolio. The more unrelated shares 
are included in the portfolio, the greater the benefit of risk reduction. The merger of 
two perfectly negative correlated (-1.0) securities will eliminate the risk of both 
securities. Next is to calculate the correlation coefficient between stocks forming a 
portfolio. The results can be seen in the following table: 

Table 3. Coefficient of Correlation of Portfolio Maker 
Stock BBCA BBNI BBRI INDF JSMR TLKM 

BBCA 1 0.486 0.867 -0.155 0.771 0.474 

BBNI 0.486 1 0.538 0.610 0.855 -0.021 

BBRI 0.867 0.538 1 -0.244 0.718 0.469 

INDF -0.155 0.610 -0.244 1 0.451 -0.089 

JSMR 0.771 0.855 0.718 0.451 1 0.454 

TLKM 0.474 -0.021 0.469 -0.089 0.454 1 

Source: Company's annual financial report LQ-45 on IDX (data processed) 
 

 
The table shows that the correlation coefficient will be worth 1 if the same merged 

shares are correlated and it states that the same stock will not provide the benefit of 
risk reduction. 

Stocks That Establish Optimal Portfolio 

After getting the result of covariance and correlation coefficient between each stock, 

then research continued by choosing two stocks that have covariance with negative 

value (0> covariance) because indicating movement between two stocks have 

tendency is reversed in accordance with diversification principle and correlation 
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coefficient with the value is close to negative one (-1) because it will reduce the risk 

significantly in accordance with the principle of hedging. After getting the result of 

covariance and correlation coefficient between each stock, then research continued by 

choosing two stocks that have covariance with negative value (0> covariance) because 

indicating movement between two stocks have tendency is reversed in accordance 

with diversification principle and correlation coefficient with the value is close to 

negative one (-1) because it will reduce the risk significantly in accordance with the 

principle of hedging. 

Covariance Between Two Stocks 

Selection of two stocks with negative covariance are (1) BBCA with INDF, (2) BBNI 

with TLKM, (3) BBRI with INDF, and (4) INDF with TLKM. For optimal portfolio, the 

value of covariance is the most closely approximated value of -1, therefore this 

research will select two portfolios between the two stocks with value closest to -1, the 

portfolio is ASII shares with TLKM shares and TLKM shares with KLBF shares. 

Correlation Coefficient Between Two Stocks 

In accordance with the principle of diversification, this study chose the correlation 

coefficient value approaching the value of -1, the portfolio is shares of stock (1) BBCA 

with INDF, (2) BBNI with TLKM, (3) BBRI with INDF, and (4) INDF with TLKM . 

 
Analysis of Proportion of Investment Funds and Correlation Coefficient on 
Portfolio Risk 

Shares selected for portfolio formation will be made in the form of a proportional 

proportion of funds simulation in order to analyze which proportion of funds will 

minimize portfolio risk in stock investments. This study simulated the comparison of 

proportion of stock investment fund from 10% to 90% with total amount of fund 

proportion between 2 stocks reach 100% or 1, including composition result of each 

individual stock risk (standard deviation), result of correlation coefficient from 

merging two shares and portfolio risk results obtained. 

This study takes 10 stock portfolio risks with the least value in comparison to test 

the effect of correlation coefficient and the proportion of funds on portfolio risk 

Table 4. 

Correlation Coefficient and Portfolio Risk 
 

No 
𝑊1 

Proportion 
𝑊2 

Proportion 
(r) Correlation 

(σp) Portfolio 
Risk 

1 30% BBCA 70% INDF -0,155 0,00853 
2 40% BBCA 60% INDF -0,155 0,00794 
3 50% BBCA 50% INDF -0,155 0,00773 
4 60% BBCA 40% INDF -0,155 0,00795 
5 70% BBCA 30% INDF -0,155 0,00854 
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Based on the results obtained above that the stock portfolio of BBCA-INDF with 
the proportion of 50% share of BBCA and 50% INDF shares with the correlation 
coefficient of -0.15456 is the stock portfolio selected because it has the smallest risk 
(0,00773 or 0.7%). The proportion of the proportion of funds taken in this portfolio 
affects the outcome of BBCA-INDF stock portfolio risk, as there are 9 different 
portfolio risk outcomes with the proportion of simulated proportion of funds, making 
it possible to compare the proportion of more influential funds in the portfolio. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Figure 2: Proportion of the most optimal stock on BBCA and INDF 

Conclusion 

For comparison of proportion of funds and correlation coefficient which resulted 
in the smallest portfolio risk among all such simulations are the stock portfolio of 
BBCA (Bank Central Asia Tbk) and INDF (Indofood Sukses Makmur Tbk.) With the 
proportion of 50% share of BBCA and 50% with a correlation coefficient of -0.155 
resulting in a portfolio risk of 0.00773 or 0.77%. This study concludes that although 
the correlation coefficient of the stock portfolio of BBCA (Bank Central Asia Tbk) and 
INDF (Indofood Sukses Makmur Tbk.) is -0.15456, which means the level of 
movement of each stock is more correlated or opposite direction is not so strong. the 
smallest portfolio risk is derived from BBCA-INDF's stock portfolio of 0.00773 or 
0.77%. The results are also influenced by the exact proportion of funds that are 50% of 
BBCA shares and 50% of INDF shares. 

 
From the results obtained in this study, the influence of the proportion of funds 

and correlation coefficients have a tendency in affecting portfolio risk, but in 
accordance with the limitations of the problems listed in chapter one, that in the 
performance of the stock portfolio of BBCA (Bank Central Asia Tbk.) and INDF 
(Indofood Sukses Makmur Tbk.), investors should also measure the rate of increase of 
BBCA stock return and the level of stock return of INDF and vice versa, so that at the 
time of its operation the investor can analyze the proportion of funds invested to each 
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stock according to fact and added with analysis of other variables including the time 
period in searching for expected return, the standard deviation of individual stocks 
respectively, variance and covariance so that the results of this study is expected to be 
material for a new study by further researchers. In addition to the information from 
the researcher, all variables that can be researched by analyzing the formulas of 
various experts from the academic circles include only theoretical calculations, whose 
results can in fact be changed if there are influences from external factors such as 
government policy, natural disasters, political situation and risk systematic market. 
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