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Abstract:- The purpose from this research was to analyzed 

those optimum model with Autoregressive Conditional 

Heteroscsedasticity - Generalized Autoregressive 

Conditional Heteroscedasticity (ARCH-GARCH) from 

automotive sector shares and estimated the calculation 

investment risk analysis the Value at Risk method 

approach used 95% confidence level and holding period 

which provides information on maximum potential loss 

towards stock return value. Data From these research was 

secondary data for time series in form of monthly Shares 

return value from Astra Internasional, Astra Otoparts, 

Goodyear Indonesia, Gajah Tunggal, Indomobil Sukses 

Internasional, and Prima Alloy Steel Universal. Data was 

obtained from www.idx.co.id,  yahoo.finance.com and 

other sources from December 2013 to August 2019.The 

risk analysis tool for calculating Value at Risk with 

Variance-covariance type. The Conclusion from these 

research results Was the data was stationary which does 

not had normal distribution and the longer the investment 

takes, the higher the loss rate. This research was expected 

to be useful for policy makers to consider decisions 

regarding investment decisions in automotive sector or 

related companies to develop Indonesian economy and this 

research was expected to broaden knowledge, views and 

information and could provide empirical evidence about  

Value At risk analysis Through ARCH–GARCH model. 

 

Keywords: Shares Return, Automotive Sector Shares, ARCH-

GARCH, VaR. 

 

I. INTRODUCTION 

 

The automotive industry is one type of business which is 

growth rapidly in Indonesia therefore it would encourage 

economic growth. The automotive sector is an important for 

Indonesia's various industrial sectors. These following table is 

the total value of automotive sub-sector shares and its 
components in Table 1. 

 

 
Table 1:- Automotive Sector Shares and Components 

Source: www.idx.co.id accessed in July 2019 
 

Based on those table above, the share value and listing 

date (IPO) on market capital was different and Also return 

value that generated by companies it is also fluctuative. 

Investors will consider the condition of the company to be 

good If it could provide positive signal to investors in capital 

market who will resulting in increase of share prices due to 

increasing demand for its shares in the capital market. There 

are three purposes why investors funds their money inmarket 

capital: First to earned dividends or profits which delivered by 

each company In the end of financial year. second ,They will 

get capital again, which is the profits that obtained From 

shareholders due to an increasing in share prices and Third 

earn both. The data from stock returns of various industrial 

sectors At Indonesian stock exchange in which there has 

automotive sub-sectors could be seen as its follows: 
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Fig. 1:- Comparison of various industriesShares Returns 2013-

2019 

Source: Data were processed by Author on December 2019 

 

Based on Figure 1, there has interesting phenomenon 
which occured on various industry sector's stocks return said 

that the automotive sub-sector received a high retrun in 2013-

2019, which is IDR 1411.02 compared to other subsectors. 

while sub-sector stock returns from garment is Rp.378.80, 

While on electronic sub sector stock retrun of IDR 118.18. 

The return of shares in footwear sub sector was IDR 470.95, 

return for machines and Heavy equipment Sub- sector was 

IDR 573.83 and the shares return of cable subsector was IDR 

1243.39.  

 

One of the newest approaches in estimating the risk 

value of an investment was using the Value at Risk 
method.This research will analyze how measurement of the 

risk of loss that may be obtained on investment in automotive 

sector Shares and Its components by Value at Risk (VaR) 

analysis method through Auto regresive Conditional 

Heteroscedasticity (ARCH) and Generalized Autoregresive 

Conditional Heteroscedasticity (GARCH).Investors could 

measured the risk quantitatively through statistical and 

mathematical models which designed to obtain volatility 

values from single asset and stock returns which tested. 

 

II. LITERATURE REVIEW 

 

A. Investments 

According to Bodie, Kane, & Marcus (2018) defines the 

investment as follows: “An investment is the current 

commitment of money or other resources in expectation to 

reaping the future benefits”.This means that investment is a 

commitment for a number of funds or other resources 

committed at this time with hope will get benefit in the future. 

Based on these definition above , it could be  concluded that 

investment is a commitment from investors to allocate some of 

capital, funds, assets or other resources currently with purpose 
to gets a profit or return better that exceed hope in the future. 

Stock investment was the main topic of this research Its 

generally related to activity of investors in making purchases, 

sales and hold shares at capital market. 

 

 

 

 

B. Return 

Campbell, Lo, and MacKinlay (1997) gave two main 

reasons why should using return. First, mostly for investors, 

return on assets is a summary complete and concise 

investment opportunity. Second, the return series was easier to 

handlerather than price series because it hasstatistical 

properties which making it more interesting. According 

to Brigham & Houston (2011) Return is the difference 
between the amount received and amount invested and 

dividing the amount invested. While according to Fahmi and 

Hadi (2009) Return is an advantage that obtained by 

companies, individuals and institutions as the results from 

their investment policies.Based on these definitions, it can be 

concluded that return is a rateof repayment from sale and buy 

the shares  

 

C. Value at Risk 

According to Jorion (2011), Value at Risk (VaR) in 

financial context is estimation from risk with certain level of 
confidence Regarding how much it could be lost due to 

portfolio over a specified time horizontally. A portfolio can be 

a single asset or 

 

Combination of several security assets. The risk measure 

that has been defined since the year 1990s in financial theory 

and practice called Value at Risk (VaR). Andreas de Vries in 

2000 explained that this risk measure Popularized by 

J.P.Morgan's Risk Metrics, a database that provides 

dataimportant statistic for calculating the VaR of derivatives. 

VaR is currently run by all financial managers as an important 

tool in overall risk management process. Thing could be 
motivated by the presence of several financial disaster events 

involving trading in derivative products, such as the collapse 

of the Barrings Bank. VaR is a measure downside risks were 

concentrated on low probability events occurring in Tail down 

distribution. The critical value at the end of period of a 

portfolio was determined in advance first as the worst possible 

end-of-period value for portfolio with a predefined confidence 

level of “1 - c”, for example at 99% or 95%.Its assumed that 

the worst value will not be greater than c percent of the time. 

For example, the estimated of daily VaR value of a trading 

portfolio worth to1 million dollars at a 99% confidence level. 
This implies that in normal market conditions, only 1% from 

the time, the portfolio loss will be exceed Than 1 million. VaR 

describes the quantile distribution of profit and loss projected 

over the target horizon, the general formula for estimation 

VaR is: 

 

𝑉𝑎𝑅 = (𝜎𝑡+1 . √𝑏) .  𝑍𝛼 . 𝑊 

 

Whereas VaR is the amount of risk, b the investment 

period, Zα is the critical point in table Z with a confidence 

interval of 95%, W the investment value and σt + 1 is further 
standard deviation 

 

 

http://www.ijisrt.com/


Volume 5, Issue 8, August – 2020                                                International Journal of  Innovative Science and Research Technology                                                 

                                               ISSN No:-2456-2165 

 
IJISRT20AUG429                                                      www.ijisrt.com                           801 

D. Value at Risk for Single Instrument 

VaR for a single asset according to Jorion was calculated 

by these following equation: 

 

𝑉𝑎𝑅 =  𝛼 ×  𝜎 × 𝑃 
 

When holding period was taken, these VaR formula 
wouldbecomes: 

𝑉𝑎𝑅 =  𝛼 ×  𝜎 × 𝑃 × √𝑡 

 

The confidence level chosen was 95%, the estimation 

Value at Riskis daily of Value at Risk that shows the amount 
of loss faced by investors in 1 day, 5 days and 20 days. This 

daily VaR was presented for IDR 1.00, Suppose recorded VaR 

value -0.05, it means that loss rate was 5% per IDR1.00. 

 

E. ARCH/GARCH 

According to Asianto, et., al. (2019), high volatility and 

error variance inconsistencies often occur in time series data, 

for example in price shares, inflation rate, makro economic 

indicators and others. This called data had experience the 

heteroscedasticity effect. The results from OLS data analysis 

shows that assumptions parameters were unbiased and 

consistent. Engle (1982) offers an Autoregressive Conditional 
Heteroscedasticity model (ARCH) to overcome this. 

Autoregressive shows that there had relationship between 

current data and the past. Conditionals denote variant 

dependence on past data information. In the ARCH 

(Engle, 1982) The conditional variance (ht) depends on the 

residuals from past squares. Financial risk is an unexpected 

fluctuation result due to movement Financial variables 

Analysis of variance and forecasting future volatility using 

ARCH-GARCH model (Jorion 2011).Here's the equation: 

 

𝜎𝑡
2 = 𝛼0 + ∑ 𝛼𝑖𝑒𝑡−1

2 + ∑ 𝜆𝑗𝜎𝑡−𝑗 
2𝑞

𝑗=1
𝑝
𝑖=1 ; or 

 

𝜎𝑡
2 = 𝛼0 + ∑ 𝛼𝑖𝑒𝑡−1

2 + ∑ 𝜆𝑗𝜎𝑡−𝑗 
2

𝑞

𝑗=1

𝑝

𝑖=1

 

 

F. Volatility 

Return volatility was indicated byvariance or standard 

deviation. Volatility used to measure statistical variations in 

the price of an instrument. When do forecasting, volatility was 

generally assumed to be constant over time, although the fact 

that is not, constant volatility over time is called 

homoscedastic, while volatility that sun constant is called 

heteroscedastic. 
 

G. Prior Research by ARCH-GARCH and VaRMethod 

Asiantoet.al. (2019)were analyzed the Value at Risk 

selling option on WTI with ARCH-GARCH method had 

explained that strike far out of the money (FOTM) is a low 

risk was 12% with return up to 11% per year. Bilir (2016) was 

Analyzed thoss VaR value towards portfolio by covariance 

model approach. It could be concludes that total risk can be 

broken down as a systematic part. Li et al. (2016) had 

compared between Brent and WTI with GARCH-type model 

in perspective short-term VaR analysis explains that Brent had 

the best performance for EGARCH (1,1) toppled other 

GARCH models. Soedewi and Purqo (2015) stated that with 

GARCH model of volatility forecasting period Iand II of 2015 

shows that LPKR shares hadvolatilityvariable was 0.0004-

0.00137, and BMRI had volatility range from 0.0018-
0.0040.Waharika, et., al.(2013) explained that GARCH 

method was good enough to estimate the VaR value at stock 

index because there had heteroscedastic volatility. VaR value 

on horizon 1, 10 and 22 days at 95% confidence level was 

indicated that the longer the investment the greater the risk for 

investors. Dwipa (2016) concluded that the GARCH model 

(1,1) is the best model. Value at Risk (VaR) for investment of 

Rp 500,000,000 at the 95% confidence level was indicated a 

risk of IDR 3,622,420.50.  

 

H. Theoretical Framework  

 

 
Fig. 2:- Theoretical Framework 

  
I. Hypothesis 

Based on background of the problem, these problem 

formulation, research purposed as wellas literature review that 

has been described above, then the proposed hypothesis in 

these research were as its follows: 

H1: There had an optimum model for ARCH/GARCH method 

H2: There had big risk by Value at Risk  

 

III. RESEARCH METHODOLOGY 

 

This type of research were analyzed the Value at Risk of 

stocks in automotive sector in Indonesia Stock Exchange with 
ARCH-GARCH volatility model with time series data for 

period of December 2013 to August 2019. The variable in this 

research were stock price from automotive sector with 

estimation by the stock return of each automotive sector share 

that listed on Indonesia Stock Exchange. Stock return data of 

each share price in automotive sector which registeredin 

Indonesia Stock Exchange was estimated to determine the 

amount of risk in share prices by Value at Risk (VaR) from 

estimation volatility through a volatility model of 

Autoregresive Conditional Heteroscesdasticity (ARCH) and 

Generalized Autoregresive Conditional Heteroscedasticity 
(GARCH).The type of sample used was purposive sampling, 

which is the sampling technique with certain considerations 
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(Sugiyono: 2013). The Reason why the author in having 

purposive sampling technique was because not all samples had 

criteria in accordance with what the authors specify with the 

criteria, namely: 

1) Automotive companies on IDX from 2013-2019 

2) Have complete data that required in these research  

3) Companies had published share price data during the 2013-

2019 period. 
 

This research was consists of two analyzes, namely the 

optimum model analysis that obtained from ARCH-GARCH 

calculation and Value at Risk calculation analysis of each 

share. These stages of data processing were stationarity test, 

normality test, heteroscedasticity test, ARCH / GARCH test 

and VaR estimation. 

 

IV. RESULT AND DISCUSSION 

 

A. Data Return Examination 

The return of each share price was estimated by the 
natural logarithm approach of share price ratio. These 

following is the calculation of shares return result that can be 

seen in the table below: 

 

 
Table 2:- ASII, AUTO, GJTL, GDYR, IMAS, PRAS Stock Returns 

Source: yahoo.finance.com, reprocessed by excel application (2019) 

 

B. Stationarity Test 

The stationarity test used Augmented Dickey Fuller Test 

(ADF-Test) method towards stock return data with Eviews 

software application, by looking at comparison between ADF 

value Test statistic with critical values. A data has said to be 

stationary if the value of ADF Test statistic < test critical 

values 5% level. 

 

 
Table 3:- Stationarity Test Results for AALI Stock Return 

Source: Data Processed through EViewsApplication (2020) 
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Table 4:- Summarized of ADF Test Results (In Level) 

Source: yahoo.finance.com, Reprocessed Using the Views 9 Application 
 

 Based on Table 4, the results that obtained from ADF 

Test value were statistical stock return data the automotive 

sector stationary with ADF value < from Critical Value which 

is 5%, so it needs to carry out further analysis 

 

 

 

C. Normality Test 

In this research, those normality test was carried out to 

determine whether the data return portfolio had normal 

distribution or not. Examination was done by comparing 

JarqueBera (JB) with Chi Square X2 (ɑ = 5%, df = 2) of 

5.99147.Here's the results of normality test for ASII stock 

return data could be seen in Figure 3. 

 

 
Fig.3:- Normality Test Results of PT. Astra International Tbk.(ASII) 

Source: data processed by EViews application (2020) 

 

 
Table 5:- Summary of Automotive Stock Return by Normality Test Results 

Source: yahoo.finance.com that Reprocessed by Eviews Application (2019) 

 

Based on calculation from Table 4.4 it said that test 

results from stock return data By Eviews 9 software, that all 

companies do not occurs normal distribution by comparison 

between the value of JarqueBera> Chi Square X2 (ɑ = 5%, df 

= 2) of 5.99147.Innull hypothesis (H0) the return distribution 

was normal, if JB > X2 then H0 was rejected , otherwise, if JB 
< X2 then H0 was accepted. The smaller the JarqueBera (JB 

)statistical probability value closure to 0, then the residual 

hypothesis having a normal distribution Was rejected. If value 

JarqueBera (JB) was less than value of Chi Square X2 (ɑ = 

5%, df = 2), which is, the value of X2 was equal to 5.99146, 

meaning that the data had normal distribution and the amount 

of skewness was zero, so you can immediately use ɑ’. Results 

for JarqueBera (JB) ASII stock return data which obtained for 

6.743636> X2 5.99147 means that ASII stock return data was 
greater than df 2, so it could be concluded that stock retun data 

is not normally distributed. Then the value of a need to be 

corrected first by Cornish Fisher Expansion such as: 
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Table 6:- Calculation Results of Cornish Fisher Expansion Return of Automotive shares 

Source: yahoo.finance.com, Reprocessed by Eviews Application (2019) 

 

Based on these table above, the ɑ value for ASII stock 

return data after correction was amounted to 
1.433147274.This number was smaller than value ɑ, this ɑ 

number would be used for VaR return estimation to ASII 

shares. 

 

D. Heteroscedasticity Volatility Test with White 

Heteroscedasticity Test 

Heteroscedasticity test aims to find out if this variance 

had constant returns or not. If these variance for this stock 

return was constant (homoscedastic) then the standard 

deviation could be calculated by the others standard deviation. 

And if from the test results obtained that the return of variant 

was heteroscedasticity or not constant, then the standard 

deviation cannot Calculated by statistical standard deviation 
equations but then should be calculated through 

ARCH/GARCH. 

 

The white heteroscedasticity test was carried out by E 

views 9 software application, see the percentage of Probability 

F-statistic (p) for each stock return. If the probability value of 

F-statistic <5%, then the variance of return data was 

heteroscedasticity. Otherwise, if the value Probability F-

statistic> 5%, then the variance of return data was 

homoscedasticity. Test result for White Test on stock return 

data was shown in Table 7. 

 

 
Table 7:- White Heteroscedasticity Test Results 

Source: Data Processed by EViews Application (2020) 

 

 
Table 8:- Heteroscedasticity Test Results for Automotive White Return 

Source: yahoo.finance.com, Reprocessed by EviewsApplication (2019) 

 

Based on Table 8, the results from heteroscedasticity test 

would shows that all stock return data that the company 

produces a probability value α <5%, it could be said that the 

sixth shares above had heteroscedasticity characteristics. Thus, 

the standard deviation could estimates of the stocks in 

automotive sub-sector were carried out by ARCH / GARCH 
model to overcome these heteroscedasticity in stock return 

data.  

 

E. The Estimated Volatility of the ARCH / GARCH model to 

Automotive Stock Return 

ARCH-GARCH estimation was Carried out to get the 

optimal model with chosen the model by the largest Log 

Likelihood value, Akaike info criterion (AIC) and Schwarz 

criterion (SIC)which smallest to selected the GARCH test with 
different type to discovered to the most appropriate model. 

The lower the AIC and SIC values, the more optimal model 

would obtained. These following table was the optimum 

model which presented in Table 9. 
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Table 9:-  Optimum Model Chosen 

Source: yahoo.finance.com and the Data was Processed by EViewsApplication 

 

F. Calculating VaR of Each Shares Return 
After these variance model was carried out, next the 

amount of each respectively Value at Risk return for 

automotive stocks. Value at Risk calculation was conduct by 

level of95% confidence withholding period of 1 month, 3 
months, 6 months. These following was an estimation result of 

Value at Risk for each Automotive stock and its component

 

 
Table 10:-  Calculation of VaR Monthly Return on ASII Shares throughthe GARCH model (1,3) during Period of January 1, 2014 to 

March 1, 2014 

Source: yahoo.finance.com and the Data was Processed by Excel Application (2020) 
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Based on table 4:12 with confidence level of 95% 

maximum potential lossthat occurred for a day on January 1, 

2014 the calculation from volatility model of GARCH (1,3) 

when ASII share value position amounted of IDR 5,510 

wasIDR353. In other words there had 5% chance that the 

subsequent loss caused by position of ASII shares was 

IDR.5,510 with VAR value of IDR353. These following was 

summarized from the results of VaR estimation by 

ARCH/GARC Hmodels for period of 1 month, 3 months, 6 

months:

 

 
Table 11:-VaR Estimation Results through Volatility ARCH/GARCH model During Period of 1Month, 3 Month and 6 Month 

Source: yahoo.finance.com and Data Reprocessed by Excel (2020) 

 

Based on Table 11, VaR calculation results for each 

automotive stock andcomponents, based on calculation from 

the optimum of ARCH / GARCH volatility model each shares 

of automotive had different levels of losses. Position of share 

value from PT Astra Otoparts Tbk.(ASII) on January 1, 2014 

was IDR5,510 the possibility of potential occurrence with 

maximum loss of 5% in the next 1 month (31 days) was 

IDR353. Withapproach others in stock position IDR17,795 

maximum loss value would be in the next 90 days is 

IDR1,722.In the stock position of IDR36,596 maximum loss 
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value in the next 181 days is IDR1,838.According to Tandelil 

in (2010), the greater the risk, the greater the level 

fromexpected return. The amount of risk faced by investors 

from PT. Astra Internasional Tbk(ASII). Within period of 1 

day, 1 month, 3 months and 6 months would experienced 

maximum loss which estimate about 5% from the funds that 

invested. 

 

V. CONCLUSION AND SUGGESTION 

 

A. Conclusion 

 

1) The ARCH-GARCH Optimum Model 

The results from the ARCH / GARCH optimum model 

return in automotive stock with the criteria of the largest log 

likelihood value, the smallest AIC and SIC value was ASII 

with the GARCH model (1,3), AUTO with GARCH model 

(1,1), GDYR with GARCH model(1,3), GJTL with the 

GARCH model (1,5), IMAS with the GARCH model (1,4), 
and PRAS with the GARCH model (1,5). 

 

2) Value at Risk Analysis Results for Automotive Shares and 

Components 

From these results of processed data through optimum 

model and analysis of Value at Risk that said there would be 

potential loss of 5% at automotive and component stockson 

January 1, 2014 for 1 month including when ASII's share 

position of IDR5,510 with loss of IDR353. The position of 

AUTO's share value was IDR2,876 and would experience 

dloss of IDR268. The position of GDYR's share value was 

IDR1,306 and would experience loss of IDR-80,779. The 
position from share value of GJTL was IDR690would 

experience loss of IDR-209,490. The value position of IMAS 

shares amounted to IDR4,789 which have loss of 

IDR3,502.Share value position from PRAS was IDR177 with 

loss of IDR64. 

 

B. Suggestion 

 

1) For Investors 

Before investing some funds, the investors needs to 

apply these Value at Risk (VaR) calculations first to estimate 
those risk in decision making. From the results of these 

research conducted, then It is advisable for investors to invest 

its money in automotive shares with holding period of 30 days 

because it has the smallest maximum risk (loss) level. 

 

2) For Further Research 

There are various kinds of volatility model approaches in 

calculating risk ARCH / GARCH models for example using 

E-GARCH, TGARCH, GJR-GARCH, or VaR portfolios 

through montecarlo in other industries are recommended to 

use risk calculations, for example volatility of banking shares, 

based on characteristics from existing data because the results 
from risk measurement with suitable volatility model approach 

would determine the risk value more accurate elyso it will be 

useful in making decisions when investing. 
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