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ABSTRACT 
 
 

The slow movement of Indonesia economic growth in 2014 due to several factors, in internal factors; 
due to the high interest rates in Indonesia and external factors from the US which will raise the fed rate this 
year. However, JKSE shows a sharp increase trend from the beginning of 2014 until the second quarter of 2015 
although it remains fluctuate but insignificant. The purpose of this research is to determine the best ARCH / 
GARCH model in JKSE and stock index in developed countries (FTSE, Nasdaq and STI) and then compare the 
JKSE with the stock index in developed countries (FTSE, Nasdaq and STI). The results obtained in this study is 
to determine the best model of ARCH / GARCH, it is obtained that JKSE is GARCH (1,2), while the FTSE 
obtains GARCH (2,2), NASDAQ produces the best model which is GARCH (1,1) and STI with GARCH (2,1), 
and the results of the comparison of JKSE with FTSE, NASDAQ and STI are that even though JKSE fluctuates 
with moderate levels but the trend shown upward trend. This is different with other stock indexes fluctuated 
highly and tends to have a downward trend. 
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ABSTRAK 
 
 

Pergerakan yang semakin melambat pada pertumbuhan ekonomi Indonesia pada 2014 disebabkan oleh 
beberapa faktor, faktor internal dikarenakan tingginya bunga di Indonesia dan faktor eksternal dari AS yang 
akan menaikkan suku federalnya tahun ini. Akan tetapi, JKSE menunjukkan tren peningkatan tajam dari awal 
2014 hingga kuartal kedua 2015 meskipun masih berfluktuasi akan tetapi tidak signifikan. Tujuan dari 
penelitian ini adalah untuk menentukan model terbaik ARCH / GARCH pada JKSE dan saham indeks di negara-
negara maju (FTSE, Nasdaq dan STI) dan kemudian membandingkan JKSE dengan indeks saham di negara-
negara maju tersebut. Hasil yang diperoleh dalam penelitian ini adalah model ARCH / GARCH terbaik, 
diperoleh JKSE adalah GARCH (1,2), sementara FTSE mendapatkan GARCH (2,2), NASDAQ menghasilkan 
model terbaik adalah GARCH (1,1) dan STI dengan GARCH (2,1), dan hasil perbandingan JKSE dengan FTSE, 
NASDAQ dan STI adalah bahwa meskipun JKSE berfluktuasi dengan tingkat sedang, akan tapi tren yang 
ditunjukkan adalah kecenderungan meningkat. Hal ini berbeda dengan indeks saham lainnya yang berfluktuasi 
sangat tinggi dan cenderung mengalami tren penurunan. 

 
Kata kunci: ARCH/GARCH, retun saham, harga saham 
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INTRODUCTION 
 
 

The movement which is getting slowed in Indonesia economic growth in 2014 is due to 
several factors, namely internal and external factors. On internal factors, due to the high interest rates 
in Indonesia. In this case, the Bank of Indonesia as the central bank to prevent the high inflation 
caused by pruning subsidies of fuel oil, inhibits the release of capital, ahead of the US monetary 
tightening, limiting the current account deficit and strengthen of the rupiah by raising the BI rate 
several times in recent years. 

 
Prevention efforts are not making the rupiah stronger, but depreciated to Rp 13,500/USD. It 

was also due to external factors from the US which will raise the fed rate this year. Slowing economic 
growth in Indonesia is also due to the unstable political and many natural disasters that occurred in the 
last few years. On the outer, this can lead to doubts or fears of investors to invest in Indonesia. But on 
JKSE figure 1, the trend shows a sharp increase from the beginning of 2014 until the second quarter of 
2015, although it remains fluctuate, but insignificant. 

 
 

 
 

Figure 1 Movement JKSE Price 
Source: Yahoo finance (www.yahoofinance.com) 

 
 

Similar research has been done using the method of ARIMA or ARCH / GARCH, such as Jati 
(2014) by determining the best sugar prices using the method of ARMA and ARCH / GARCH. Then, 
Nastiti and Suharsono (2012) investigated Volatility Stocks Companies Go Public with ARCH-
GARCH method, which focuses on the analysis of volatility return. McClain & Humphreys (1996), 
used ARCH in measuring the risks and the financial behavior of the mining sector. Al-Raimony and 
El-Nader (2012) examined the volatility of the stock market in Jordan, which discusses the same thing 
about stock volatility using ARCH / GARCH. Later in the same year they also use this model to test 
the impact of micro-economic factors on share price returns. Previously, Urooj, Zafar and Durrani 
(2009) have examined the same thing about stock returns using the same method on the KSE-100 
index. Most of the above research analyze only on volatility spiked by using ARCH / GARCH. While 
in this study, in addition to determining the best model in the ARCH / GARCH, it also compares the 
JKSE stocks to shares in developed countries. 

 
The definition of stock prices according to Martono (2007) is “a reflection of asset 

management, investment decisions and financing”.  According to Sawidji (2005), "stock price are the 
price of one investor to another investor after the stock in put on the exchange, both major exchanges 
or OTC (Over the counter market) ". Supply and demand are the determinant of the price of stocks 
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listed on the stock exchange. In times of rising prices, the tendency of investors to sell their stocks led 
to excess supply, so the price can go back down. When prices go back down, investors tend to buy 
shares which can lead to excess demand to increase the price again. If the demand for stocks increases, 
the share price will tend to rise.  According to Nastiti (2012), stock price movements consist of three 
kinds: the first is Bullish, which stock prices continue to go up over time. This can occur due to global 
financial circumstances or management policies of the company. Second, Bearish, which is a state in 
which stock prices fell and continued investor detriment. Investors who own shares can be sold at a 
low price and get a loss, or can be bought back if there is accurate information about the rise in stock 
prices in the future. Third, sideways, which is a state in which stock prices stable. It is said to be stable 
because stock prices moves up or down to form a horizontal chart from time to time. 

 
This is the main attraction of researchers in conducting this research. Amid the global 

economy that has not been conducive to the issue of the increase in fed rate, unstable political issues, 
natural disasters that frequently occur, JKSE still shows the green trend. This means that the level of 
investor confidence is still high on the Indonesian stock index. Based on it, the researcher wrote a 
research, entitled " Determining The Best ARCH/GARCH Model and Comparing JKSE with Stock 
Index in Developed Countries ", with the purpose of this research is to determine the best ARCH / 
GARCH model on JKSE and stock index in developed countries (FTSE, Nasdaq and STI). Then 
compare JKSE with the stock index in developed countries (FTSE, Nasdaq and STI). This was done in 
an effort to show the world, that the stock index in Indonesia still the rising trend although hit by the 
economic and political instability in the country as well as the global economy has not been 
conducive. 
 
 

METHOD 
 
 

The data used in this research is secondary data time series for the data stock index in 
Indonesia, JKSE and several stock index in developed countries like the US (NASDAQ), London 
(FTSE), Singapore (STI). The data used in this study is the return of stock prices taken from the date 
of 02 January 2014 to 24 June 2015. This taken data are meant to see volatility JKSE price, which in 
range of time rupiah / usd was weakened compared to stock indexes in developed countries like US, 
London and Singapore (www.idx.co.id). The data was taken in the form of closing stock prices. Data 
is processed using software reviews and use the instructions of Winarno (2009). 
 
The ARMA/ARIMA Model 
 

Before explaining models of ARCH and GARCH, the first discussed variable that affect stock 
prices. The model used is the technique of Box-Jenkins. Box-Jenkins models is commonly called as 
Autoregressive Integrated Moving Average model (ARIMA). Box and Jenkins popularize the method 
which consists of three stages in selecting a suitable model for estimating and forecasting univariate 
time series data, the model identification, parameter estimation, and forecasting (Enders, 1995). 
ARIMA model is a combination of autoregressive models (AR) and moving average (MA). Both 
models require the data to be analyzed and moves along a constant average (stationary). If the data is 
not stationary, then the stationary process data using the differentiation process. ARIMA is a 
combination of AR and MA models through different processes. ARIMA models have time slackness. 
Inaction first time period in a process called autoregressive first order autoregressive or abbreviated 
AR (1). The symbol to denote the number of inaction at the time of the autoregressive process is p. 
Inaction first time period in a process called a moving average moving average of first-order or 
abbreviated MA (1). The symbol for the number of inaction when the moving average process is q. 
The value of p and q values can be more than 1. Different process on ARIMA models aimed at 
obtaining data stationary. Different process can be performed once or may be done more than once 
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until the data is stationary. Usually,  different process is not more than 2 times. Different process the 
data symbol is d. Writing ARIMA models for AR (p), MA (q), and different times as much d is 
ARIMA (p, d, q). For example in an ARIMA process using a first-order autoregressive, moving 
average first-order, and differentiate once to obtain data stationary, then the writing is ARIMA (1,1,1). 
Gujarati (2003) described the Box-Jenkins methodology into four steps, namely: identification, 
estimation, diagnostic examinations, and forecasting. For instance, in creating a model to predict the 
value of Y. The general form of autoregressive model order of p or AR (p) is: 
 

௧ܻ ൌ ଴ߙ	 ൅	ߙଵ ௧ܻିଵ ൅ ଶߙ ௧ܻିଶ ൅ …൅ ௣ߙ ௧ܻି௣ ൅ ௧ߝ (1)
 

௧ܻ : observed variables 
 ଴: constant autoregressiveߙ
 ௣: parameter ௧ܻିଵ … ௧ܻି௣ߙ …ଵߙ
 
Common forms of moving average models order to q or MA (q) is: 
 

௧ܻ ൌ ଴ߚ ൅ ௧ߝଵߚ ൅ ௧ିଵߝଶߚ ൅ ௧ିଶߝଷߚ ൅ … ௧ି௤ߝ௤ߚ (2)
 
௧ܻ   : observed variables 
 ଴   : Constant moving averageߚ
 ௧ି௤ߝ . . .௧ߝ ௤  : Parameterߚ . . .ଵߚ
 
Common form of ARIMA model with autoregressive order for p and q as moving average order are: 
 

௧ܻ ൌ ଴ߙ	 ൅	ߙଵ ௧ܻିଵ ൅ ଶߙ ௧ܻିଶ ൅	…൅ ௣ߙ ௧ܻି௣ ൅ ௧ߝ ൅ ଴ߚ ௧ିଵߝଵߚ + ௧ߝ ൅ …൅ ௧ି௤ (3)ߝ ௤ߚ
 

There are four steps in determining the best ARIMA. The first step in the process is the 
identification of ARIMA. This step is performed to determine whether the observed data is stationary. 
If not stationary, do different process until the data is stationary. After that, makes correlogram 
distribution data to determine the order of the autoregressive and moving average order. Order 
selected is inaction time coefficient autoregressive and partial autoregressive coefficients are 
significant. The determination of the order of (inaction time) for AR and MA is done by trial and error. 
Identification tool used is the autocorrelation function (ACF) and partial autocorrelation function 
(PACF) on the table correlogram. The concept of partial autocorrelation analogous to the concept of 
partial regression coefficients in the k-variable regression, regression coefficient βk measures changes 
in the average value regression and on changes in the unit k regression Xk .. Partial autocorrelation 
ρkk measures the correlation between observations (time series) in the period of time k after 
controlling for correlations at intermediate lag. In addition to the saw table correlogram, the formal 
stationary test can be applied by using the Dickey-Fuller unit root test (Gujarati, 2003). 

 
The second step is to estimate the parameters of the autoregressive and moving average 

parameters based order (p and q) obtained at the stage of identification. The third step is to perform a 
diagnostic test. After getting estimator of ARIMA model, then choose a model which explains the data 
well. The third step is iterative and requires a special expertise to choose the right ARIMA model, so 
the ARIMA modeling is more to art than scientific (Gujarati, 2003). A good model is a model that has 
randomly distributed residuals (White Noise). The test is performed by comparing the magnitude of 
the coefficient autoregressive (ACF) and partial autoregressive coefficient (PACF) residual obtained 
from residual correlogram. If the coefficient of ACF and PACF coefficients were not significant (the 
coefficient value is smaller than the critical value), then the model obtained is white noise (residual 
randomly distributed). 
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The fourth step is to forecast the value of observed variables. One reason for its popularity is 
the ARIMA model in forecasting success. In some cases the predictions obtained from this method is 
better than traditional econometric forecast models, especially in the short term. 

 
The ARCH/ GARCH Model 
 

Assuming a constant residual variance or homoskedasticity which are generally used in 
modeling of time series data. But in fact, the residual variance is not constant or heteroskedastisity 
occurred in many time series data, especially in the the financial sector time series data. This led to the 
assumption that homoskedasticity modeling cannot be used. Engle (1982) introduced the ARCH 
models or Autoregressive Conditional Heteroskedasticity that can be used to analyze the time series 
data contained heteroskedasticity. However, this model can be used after the proven data auto 
regression is stated to be heteroskedasticity. ARCH models can be formulated as follows: 
 

݄௧ ൌ ݇ ൅	ߙଵߝ௧ିଵ
ଶ ൅ ⋯൅ ௧ି௤ߝ௤ߙ

ଶ ൅ ௧ݒ  (4)
 
Then in 1986, Bollerslev develop ARCH models, became a model GARCH or Generalized 

Autoregressive Conditional Heteroskedasticity used to avoid ARCH a large and gives results more 
practical than the previous model, similar to the conditions in which the ARMA model is preferred 
over the AR model. Parameter ARCH / GARCH can be predicted with maximum likelihood method 
and if the data distribution abnormal, GARCH specifications can still provide a decent model 
parameters a consistent and forecasting based on linear quadratic v, the Quasi Maximum Likelihood 
method that is by maximizing the log likelihood function. GARCH models can be formulated as 
follows: 

 
݄௧ ൌ ݇ ൅	ߙଵߝ௧ିଵ

ଶ ൅ ⋯൅ ௧ି௤ߝ௤ߙ
ଶ ൅ ௧ିଵߪଵߚ

ଶ ൅ ⋯൅ ௧ି௣ߪ௣ߚ
ଶ ൅ ௧ݒ  (5)

 
Many economists explain that economic agents are not only providing a response to the mean, 

but also economic events which are very volatile. With conditions such variants are likely to be high, 
the traditional econometric models cannot explain validly in estimating and perform forecasting time 
series data. In this case the stock price that has high volatility which is certainly a variant of such data 
cannot be constant (homoskedasticity) that violates the classical assumptions. Engle (1982) proposed a 
model called the Conditional Autoregressive Heteroscedasticity (ARCH). The model was applied to 
analyze the behavior of inflation in the United Kingdom in the period 1958: 2-1977: 2. The equation 
used is first order auto regression and was estimated using ARCH models. In his paper, Engle 
explained that the model with time series data with high volatility tended to contain the problem of 
heteroscedasticity. The valuation method used by Engle is Maximum Likelihood (ML) with ARCH 
models and compared it to the estimated OLS models. The result indicates that the model ARCH-ML 
was able to deliver results in a more realistic prediction of the variant compared with OLS. Bollerslev 
(1986) enhanced ARCH models developed by Engle (1982), but within the framework of the same 
analysis. This was done by incorporating elements of past residuals and residual variance in the 
equation Autoregressive. The model is called as the Generalized Autoregressive Conditional 
Heteroscedasticity (GARCH). By using the inflation data in the U.S. with autoregressive equation, 
Bollerslev tried to re-evaluate inflation ARCH model by Engle. The results showed that by 
incorporating elements of the residual variance in the regression equation produces better than ARCH 
models. In this study the data used is stock index data. 
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RESULTS AND DISCUSSION 
 
 

Figure 2-4 below are stick indexes in several countries, namely: Indonesia, London, USA, and 
Singapore from January 2, 2014 until July 25, 2015, at which time range the Indonesian stock index 
was fluctuate but still experiencing upward trend. 
 
 

 
 

Figure 2 JKSE                      Figure 3 FTSE 
 
 

 
 

Figure 4 Nasdaq      Figure 4 STI 
(Sources: Yahoo finance (www.yahoofinance.com)) 

 
 

Another case with Indonesia, stock indexes in developed countries such as London, USA and 
Singapore fluctuate very high, and tend experiencing downward trend. Stock indexes above shows a 
sharp decline in the 3rd quarter and 4th in 2014 and 2nd quarter of 2015, which led to high 
fluctuations. Unlike the Indonesian stock indexes, even though it was fluctuating, but it still showed 
upward trend until the second quarter of 2015. This indicates the risk of the stock index in Indonesia 
was lower than developed countries, as represented in this paper, namely London, USA and 
Singapore. It is tempting for investors to avoid risk and prefer to invest in stocks that tend to be more 
stable. Indonesia is currently experiencing instability of the rupiah and stock index caused by several 
factors, but in developed countries, Indonesia stock index tends to be more stable with upward trend. 
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Stationarity Test 
 
To determine whether the data used has a stable deployment or not, testing stationary as a 

preliminary step is required, prior to the determination of the model. This study used Unit Root Test 
with Augmented Dickey-Fuller test (ADF). In the ADF test, to determine the data is stationary or not 
visible from p-values should be less than α (5%). 

 
 

Table 1 Unit Root Test on Level 
 

 
(Sources: Yahoo finance (www.yahoofinance.com) and Calculate) 

 
 
Table 1 show that the test unit root at the level of p-values in the entire index <0.05 (5%), which 
means that all the data is stationary. After all, the data are certainly stationary at further level (which 
means not necessary first difference) in determining the best model of ARMA (ARIMA will be used if 
the data is experiencing first difference when the unit root test). 
 
The Best ARMA Model 
 

The best ARMA models derived from trial and error is described in Table 2 below: 
 
 

Table 2 The Best ARMA Model 
 

 
(Sources: Yahoo finance (www.yahoofinance.com) and Calculate) 

 
 

From table 2, it is obtained the best model of ARMA. At JKSE, best ARMA model be 
obtained ARMA (1,2). On the FTSE, best ARMA model be obtained ARMA (1,1). On the NASDAQ, 
best ARMA model be obtained (0.1). And the STI, the best model obtained ARMA (1,1). Things that 
become the best model on the ARMA determination of results trial and error, determine the value of 
the smallest sum squared residuals, Akaike information criterion value the smallest, can also see the 
value of Schwarz Criterion (SC) and Adjusted R-Squared smallest. In this case, the researchers also 
assessed the probability of each variable is less than 0.05. 
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The Best ARCH/GARCH Model 
 
 

Table 3 Descriptive Statistics Data JKSE, FTSE, NASDAQ and STI 
 

(Sources: Yahoo finance (www.yahoofinance.com) and Calculate) 
 
 

In the descriptive analysis of the statistics above describe a positive Skewness value on the 
each composite index. The value of skewness is an asymmetry measurements distribution data. The 
value of 0.654877 on the JKSE, 0.214684 on the FTSE, 0.445964 on the NASDAQ, and 0.395809 on 
the STI, indicate that the data distribution has a longer tail to the right hand. Furthermore, Kurtosis 
value is greater than three for each stock index, which means that, the value of kurtosis over the three 
showed early symptoms of  heteroscedasticity. It also appears on the Jarque-Bera test with a 
probability value of <0.05 which means that the data distribution is abnormal, as seen in Table 3. 

 
 

 
 

Figure 5 Changes in the level of daily return on all stock index 
(Sources: Yahoo finance (www.yahoofinance.com) and Calculate) 

 
 

Figure 5 illustrates the differences between the top point with the bottom is very large. This 
indicates visually for heteroscedasticity. The existence of heteroscedasticity can also be assessed from 
the probability value (p-value) on the trial and error of ARMA <0.05 which means that the ARMA 
(1,2) on the JKSE, ARMA (1,1) on the FTSE, ARMA (0,1) on the NASDAQ and ARMA (1.1) on the 
STI contained ARCH effects. If an analysis has to determine the existence of heteroscedasticity on all 
that exist in stock index data, the next step is to test the models of ARCH / GARCH to determine the 
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best model. In determining the model ARCH / GARCH best through trial and error, and by looking at 
either one of values AIC and SC its lowest and has a significant coefficient values <0.05. 
 

 
Table 4 Testing ARCH/GARCH JKSE ARMA (1,2) 

 

 
(Sources: Yahoo finance (www.yahoofinance.com) and Calculate) 

 
C = Coefficient 
A1  = ARCH 1 
A2  = ARCH 2 
G1 = GARCH 1 
G2 = GARCH 2 
AIC  = Akaike Info Criterion 
SC  = Schwarz Criterion 
SSR  = Sum Squared Residual, ARS is Adjusted R-Square. 
 

In some sources, it is said that in determining the best model of ARCH / GARCH than to see 
the value of AIC and SC the lowest, can also see the value of SSR and ARS lowest. In 4 it can be 
found the best model of JKSE is GARCH (1, 2). Preliminary analysis can be seen from the coefficient 
values of <0.05, then it can be seen from AIC and ARS with the first lowest value, after that, the value 
of the SC with the second lowest value. These can strengthen the results of alleged ARCH / GARCH 
as the best models on JKSE. 
 
 

Table 5 Testing ARCH/GARCH FTSE ARMA (1,1) 
 

 
(Sources: Yahoo finance (www.yahoofinance.com) and Calculate) 
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Table 5 shows the results where the best models of ARCH / GARCH on the FTSE is GARCH 
(2,2). This analysis indicated from coefficient values of <0.05, the lowest AIC value with 10.66961. It 
can strengthen the results of alleged ARCH / GARCH the best models in the FTSE in the period 
January 2014 - June 2015. 

 
 

Table 6 Testing ARCH/GARCH NASDAQ ARMA (0,1) 
 

 
(Sources: Yahoo finance (www.yahoofinance.com) and Calculate) 

 
 

Results obtained from table 6 above shows the best model of NASDAQ, which is the GARCH 
(1,1). Obtaining the results of the best model through analysis alleged lowest value of AIC and SC. It 
can strengthen the results of alleged ARCH / GARCH as the best models of NASDAQ stock index in 
the period of January 2014 - June 2015. 

 
 

Table 7 Testing ARCH/GARCH STI ARMA (1,1) 
 

 
(Sources: Yahoo finance (www.yahoofinance.com) and Calculate) 

 
 

In the table 7 it can be concluded that ARCH / GARCH the best model on the STI is GARCH 
(2, 1). The above results are the analysis results taken from its lowest value of AIC and SC. It can 
strengthen the results of alleged ARCH / GARCH as the best model on the STI in the period of 
January 2014 - June 2015. The Model of GARCH (1,2) on the JKSE, GARCH (2,2) on the FTSE, 
GARCH (1,1) on the NASDAQ and GARCH (2,1) on the STI is alleged as the best models. Further 
analysis the above Jarque Berra (on descriptive statistics) shows that the probability value of <0.05, 
shows that the distribution of the data abnormal. This method is an abnormality prediction of GARCH 
model used is the Quasi Maximum Likelihood. Further examination test the raw residual ACF. There 
is no heteroscedasticity in the expected raw residual. Assessment models free from heteroscedasticity 
is the probability value > 0.05. Table 8 shows the results of Ljung Box are used. 
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Tabel 8 JKSE Heteroskedasticity Test 
 

 
(Sources: Calculate) 

 
 

Table 8 shows the probability that has been > 0.05, which is 0.6351, which means that the 
model GARCH (1,2) has been free from the heteroscedasticity. Thus it can be said that JKSE have 
heteroskedastic volatility movement which is significant. Thus GARCH (1,2) on JKSE is a good 
model. 

 
 

Tabel 9 FTSE Heteroskedasticity Test 
 

 
(Sources: Calculate) 

 
 

Table 9 shows the probability > 0.05, which is 0.3212, which means that the model GARCH 
(2,2) has been free from the heteroscedasticity. Thus, it can be said that FTSE have heteroskedastic 
volatility movement which is significant. Thus, GARCH (2,2) on FTSE is a good model. 

 
 

Tabel 10 NASDAQ Heteroskedasticity Test 
 

 
(Sources: Calculate) 

 
 

Table 10 shows the probability > 0.05, which is 0.6641, which means that the model GARCH 
(1,1) has been free from the heteroscedasticity. Thus, it can be said that NASDAQ have 
heteroskedastic volatility movement which is significant. Thus GARCH (1,1) on NASDAQ is a good 
model. 

 
 

Tabel 11 STI Heteroskedasticity Test 
 

 
(Sources: Calculate) 
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Table 11 above shows the probability that is > 0.05, which is 0.8398, which means that the 
model GARCH (2,1) has been free from the heteroscedasticity. Thus it can be said that STI have 
heteroskedastic volatility movement which is significant. Thus GARCH (2,1) on STI is a good model. 
 
Forcasting 
 

The model of GARCH (1,2) on JKSE, GARCH (2,2) on the FTSE, GARCH (1,1) on the 
NASDAQ and GARCH (2,1) on the STI is the best variety of models used in forecasting. 

 
 

 
 

Figure 6 Forecast JKSE 
(Sources: Calculate) 

 
 

Forecast data showed that the Mean Absolute Percent Error (MAPE) on JKSE with Model 
GARCH (1,2) is 0.82%, which means that the error rate in predicting future stock prices is small, only 
about 0.82%. However MAPE in stock index is the second largest after the NASDAQ by 2.63% 
 
 

 
 

Figure 7 Forecast FTSE 
(Sources: Calculate) 

 
 

Forecast data showed that the Mean Absolute Percent Error (MAPE) on FTSE with GARCH 
model (2.2) is 0.57%, which means that the error rate in predicting future stock prices is small, only 



Determining the Best Arch/Garch …… (Kharisya Ayu Effendi) 83 

about 0.57%. In this prediction indicates the level of error in predicting smaller than JKSE and larger 
when compared with the STI just 0.43%. 
 
 

 
 

Figure 8 Forecast NASDAQ 
(Sources: Calculate) 

 
 

Figure 8 forecast data showed that the Mean Absolute Percent Error (MAPE) on the 
NASDAQ with the model GARCH (1,1) is 2.63%, which means that the error rate in predicting future 
stock prices is small, only about 2.63%. However, compares to other stock indexes, NASDAQ is the 
highest MAPE. 

 
 

 
 

Figure 9 Forecast FTSE 
(Sources: Calculate) 

 
 
Forecast data in figure 9 that the Mean Absolute Percent Error (MAPE) on STI with GARCH 

model (2.1) is 0,43%, which means that the error rate in predicting future stock price is the smallest, 
only about 0,43% compared to other stocks. It can also provide input to the investors to buy the stock. 
However, MAPE is not the only indicator in determining investment. From the trend and movement of 
stocks above, it is showed that JKSE is a stock index in developing countries which shows a rising 
trend amid weak exchange rate and the increasing issue of the fed rate. 
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CONCLUSION 
 
 

It can be concluded that the best model that has been determined ARCH / GARCH on JKSE, 
FTSE, NASDAQ and each STI is GARCH (1,2), GARCH (2,2) GARCH (1,1) and GARCH (2,1), 
alleged model have been tested for feasibility with Ljung box test and get the maximum result that the 
model has been free from heteroscedasticity. Furthermore, a comparison obtained from the results 
above is, JKSE is a stock with an upward trend even though the economic and political instability in 
the country was also a problem that the fed rate issue to rise this year, but it has no effect on the stock 
price on JKSE. Another case with the stock in developed countries such as the FTSE, NASDAQ and 
STI are experiencing high volatility and tend to downward trend. Other than to the issue fed rate to 
rise, the Greece crisis also greatly impact on its stock price movements. 
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