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Abstract
Purpose: This research aims to forecast JII returns by employing various HoltWinters models. The models used in this research are Holt-Winters seasonality,
Holt-Winters damped method, and Holt-Winters with maximum likelihood
approach. Holt-Winters model is capable of recognizing and modeling trends
and seasonality. Therefore, it is suitable for forecasting purposes.
Methodology: Three models are employed in this research. The first one is
Holt-Winters seasonality, also known as triple exponential smoothing. This
model analyzes the level, trend, and seasonality components in the return series.
The second model is the Holt-Winters damped method that uses smoothing
parameters to lower the overstatement effect that usually occurs within HoltWinters seasonality. The third model is Holt-Winters with Maximum
Likelihood. Holt-Winters seasonality estimates parameters by choosing the
least-squares. At the same time, Holt-Winters with Maximum Likelihood uses
maximum likelihood to fit in the series with certain distributions and generate
forecasts by determining distributions with the most likelihood.
Findings: The result showed that Holt-Winters seasonality forecasts better
than the other methods. The model could recognize the seasonal pattern and
trend of the JII returns. It has the lowest Root Mean Squared Error (RMSE) as
the parameter for forecast accuracy. Holt-Winters damped method has accuracy
right below Holt-Winters seasonality. It can also map the pattern and trend of
the returns. Holt-Winters with Maximum likelihood predicts less accurately.
However, it can recognize the random walk inclination of the return, although
it failed to generate the seasonal pattern and trend of the JII returns.
Originality: This research attempted to apply Holt-Winters models to predict
JII returns. Most research concerning the Islamic stock index focuses on
volatility and forecast based on the level of volatility. Therefore, this research
can fill in the gaps in the literature in which forecast of Islamic stock index can
be conducted by modeling the seasonality and trend using Holt-Winters
models.
Practical implications: Investors always try to find the best generating
investment return. Investors concerned with the shariah rules will always find
lawful investment tools such as Islamic stocks or the Islamic stock index.
Returns of the Islamic stock index can be forecast by using the Holt-Winters
model. Therefore, investors might know the pattern of returns generated by
investing in Islamic stocks.
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Introduction
Stock market is an important part of financing source for companies seeking liquidity. By meeting
the needs of liquidity, the stock market will provide the capital necessary for the operation of the
companies. Companies can continue providing goods and services and even expand operations and
grow. Therefore, the literature has observed linkages between stock markets and economic
development (Hismendi et al., 2021). The more developed and deeper a stock market is, the more
developed the economy in which the stock market resides. However, stock markets involve shariah
compliant stocks and conventional stocks. Sharia-concerned companies will avoid interest from a
financing arrangement and resort to the capital market to seek Islamic stocks (Hamimi & Ginting,
2019). Activities in the stock market are part of the Islamic code of conduct (muamalah); hence, they
must satisfy shariah law in terms of the elimination of unlawful elements, namely riba, ghrarar, maysir,
and anything forbidden (haram) (Abduh & Hussin, 2018). Stock market bridges investors who own
surplus funds with companies that need liquidity.
Parties that have surplus funds include retail and institutional investors. Companies seek
to finance their activities by issuing shares (Sutrisno, 2019). Those who have excess liquidity will
look at the capital market as a means of investment. Investment in the capital market will yield
dividends and capital gain that add to the principal investment. To harvest investment return,
investors will try to predict whether the chosen equity investment will generate returns shortly
(Handayani et al., 2018). Indonesia Financial Service Authority (OJK) and National Shariah Board
(Dewan Syariah Nasional) scrutinize certain stocks that meet the requirement to be categorized
into shariah stocks. These stocks will then be grouped to comprise Jakarta Islamic Index (JII).
The scrutiny is conducted regularly to update the list of eligible stocks. These stocks are favored
by investors who prefer lawful and shariah-compliant investments (Masrizal et al., 2019).
Investors also heed the volatility of the stocks they are interested in. Highly volatile stocks
are considered risky because their returns could vary from time to time in a considerable gap
(Nugroho & Robiyanto, 2021). Risk-averse investors will try to avoid this type of stock.
However, some investors have a particular preference for volatile stocks since the fluctuation
provides an opportunity for profit-taking action. Nowadays, the stock market has become global.
Investors can at any time move their funds and invest in other stock markets. It renders the stock
market more integrated. A capital flight will deplete liquidity in one place and increase liquidity. A
gloomy look and not-so-good forecast of a stock market’s prospect will provide a stimulus for
investors to shift their investment elsewhere and do the prediction and forecasting whether they
can obtain returns for that investment (Wulandari, 2021). It has showcased the importance of
predicting and forecasting stock market prices and indexes.
Research involving the Indonesian Islamic stock index has been revolving around
macroeconomic determinants (Majid, 2018; Masrizal et al., 2019; Mubarok et al., 2020; Nugroho &
Robiyanto, 2021), volatility modeling, and forecasting (Burhanuddin, 2020; Hasbullah et al., 2020;
Mubarok & Bisma, 2020; Rusmita et al., 2020; Bisma & Mubarok, 2021), and the performance of
Islamic stocks and index (Muhari, 2020). This research will fill in the gaps in the literature by
investigating how Indonesian Islamic stock index (JII). This research will conduct forecasting by
employing various Holt-Winters models. It will provide insights for investors and related parties
about the efficacy of the Holt-Winters model in forecasting stock index as the importance of
forecasting for investors and analysts cannot be overstated.

Literature Review
Sharif and Hasan (2016) used the double exponential smoothing Holt-Winters model to forecast
the data by constructing a model that consists of two estimated parameters α and β. The
parameter α denotes the level parameter while β is the trend parameter. The research focuses on
financial companies' shares prices in Dhaka stock exchange. The research period covered the
whole year of 2016, hence daily data for one year. It found that the smoothing parameters are α,
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equals 0.5, and β, equals 0.1. It shows how today's price is significantly affected by prior day
price. It is the essential feature of time-series data in which there will be high correlation among
timely ordered data. The trend depicts a positive trend in which the share price has a positive
inclination in the period covered in the study. The forecast results, when graphed, can resemble
the actual results pretty closely. However, one thing that is missing is the data's seasonal feature.
The curve seems to lag one period in terms of seasonal behavior.
The parameter γ usually denotes the fact that the Holt-Winters model did not include
seasonal elements. Mallikarjuna and Rao (2019) researched the performance of various forecasting
methods over several stock market indices. The forecasting methods covered the time-series
econometrics model, such as Autoregressive Integrated Moving Average (ARIMA) and SelfExciting Threshold Autoregressive (SETAR), as well as the artificial intelligence method such as
Artificial Neural Networks (ANN), Singular Spectrum Analysis (SSA), and Hybrid Model (HM).
HM combines ARIMA and ANN, combining traditional time-series econometrics and artificial
intelligence capability. The ARIMA models employed by Mallikarjuna and Rao (2019) extend from
1,0,0 ARIMA to 4,0,4 ARIMA. All the ARIMA models are stationary, so no cointegrated
components are necessary. The autoregressive components in ARIMA showed how the stock
indices could be forecasted by the historical data of the stock indices themselves (hence the term
“auto”), while the moving average components (MA) showed the role of errors at various lags to
predict the current value of stock indices. The most value of MA in Mallikarjuna and Rao (2019) is
4, meaning up to 4 lags of errors have a significant contribution to forecast the value of today's
stock indices. SETAR model consists of two different models. All the models are autoregressive.
The first step in SETAR is determining the threshold τ. The first model is estimated with a
constant coefficient and estimated parameters of autoregressive components if the lag value is less
than τ. The second model is also estimated with a constant coefficient and estimated parameters of
autoregressive components if the lag value is more than τ. ANN model can be said as one of the
most recent techniques in forecasting that utilize the computing power of modern equipment.
ANN resembles the mechanism of neurons in the cells. Next, ANN will form many layers of
neurons and assign weight to each neuron. This neuron will carry the weight as the contribution to
forecasting target variables. Since the computing power is vast, the ANN can employ hundreds of
thousands of neurons. Therefore ANN is also termed as using hyperparameters.
SSA model is a forecasting model that uses matrix algebra. It transforms data from timeseries orders to matrix order and computes the singular value decomposition (SVD) to arrive at
essential features and variables for forecasting. From SVD, it proceeds to a group of the data into
several elementary matrices and performs the diagonal leveraging to derive the Hankel matrix
forms that will later be converted into time-series data due to forecasting. The process itself will
be automated by artificial intelligence software such as python, or R. Mallikarjuna & Rao (2019)
found that no single forecasting method is universally superior compared to others. However,
they found that the time series econometrics model (ARIMA and SETAR) performed well in 18
stock indices out of 24. It shows that time-series econometrics models can outperform artificial
intelligence methods. Based on this finding, this research will identify one of the time series
models, namely the Holt-Winters models.
Mubarok and Bisma (2020) attempted to determine which stocks within JII have the
lowest and highest volatility. They contended that volatility is vital for forecasting and stock
movement predictability. Tracking the movement of the stock for 20 years, they employed the
GARCH model to analyze the pattern of volatility. The current value of stock volatility is
determined by the prior period volatility and the lagged error value. They also found that stock
with code TLKM has the lowest level of risk, while UNTR has the highest risk. Hence, TLKM is
appropriate for risk-averse inventors, while UNTR is suitable for risk-taking investors. Rusmita et
al. (2020) investigated capital market volatility employing MGARCH analysis. MGARCH belongs
to the family of GARCH model that uses a constant covariance matrix to reduce parameters so
that estimation becomes less complicated. Just like GARCH model in general, MGARCH posits
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that variance will be affected by lagged variance and lag residuals. In the research, they compared
the stock markets of Indonesia and Malaysia. They found that, for the case of Malaysia, the
Islamic stock index is more volatile than the conventional one.
The parameters of lagged residuals are more significant than the counterpart of
Indonesia’s. It gives more opportunity for investors to reap gains from the movement of stock
price. While for Indonesia, the Islamic stock index has less volatility. They relate this finding to
the low-risk investment in Islamic stocks. Investors will keep the shares in their inventory, which
causes the price movement to be less active. They also found a specific correlation between
conventional and Islamic stock indexes, although internationally, Indonesia and Malaysia have a
very low correlation in the stock index. They also pointed out that it might not benefit investors
wanting to diversify portfolios among Indonesia and Malaysia stocks. Burhanuddin (2020)
employed various GARCH models to investigate some international Islamic stock indexes, such
as FTSE All-World Shariah Index (FTSE: SWORLDS), Dow Jones Islamic Market World Index
(DJIM), MSCI World Islamic Index (MSCI: MIWO), and S&P Global BMI Shariah Index (S&P:
SPSHGLUP). The GARCH model is classified into symmetric and asymmetric models.
Asymmetric GARCH model means negative shock will have a higher impact on the volatility of
the series, while symmetric GARCH treats positive and negative shocks equally.
Burhanuddin (2020) found that asymmetric GARCH models are more superior to the
symmetric ones to map and forecast the volatility patterns of Islamic stock indices. The
asymmetric models in question are EGARCH, TGARCH, and PGARCH. However, the resulting
root means squared errors (RMSE) and mean absolute errors (MAE) are low among asymmetric
models. Therefore, he concluded that no one ultimate asymmetric model could overcome the
other models. Therefore the use of multiple models is recommended. Hasbullah, Rusyaman, &
Kartiwa (2020) aimed to examine how Islamic stocks are correlated with the composite market
index. Causality is determined using Granger Causality and Vector Autoregressive (VAR), while
volatility is analyzed using the GARCH model. They found a bi-direction of causality between
Islamic stocks and composite market index. Further, they also found that the spillover from
composite market index to Islamic stocks can be modeled using GARCH (1,1). It means the
volatility of the conventional stock market can be used to predict the volatility of the Islamic
stock index. This fact is corroborated by the Granger causality existed. They expected the result
to add value to the investment decision by investors in the stock market.
Bisma and Mubarok (2021) researched the volatility of certain Islamic Stocks. They focused on
six stocks that belong to JII. They investigated the movement of these stocks from January 2009
to December 2020. They found that all the stocks in the research have volatility that significantly
belongs to GARCH model. Therefore there is a time-varying conditional variance of the
volatility. Further, they stressed that investors that prefer low risk could invest in stock with code
ASII, and risk-taking investors should choose stock with code UNTR. Finally, they recommend
using the GARCH model to investigate the volatility of JII. It hints that there are inter-period
correlations among volatilities of different periods. We have to use the prior period volatility and
residuals to forecast volatilities. We can only forecast the share price using the maximum
likelihood method after forecasting the volatility.
Mallikarjuna and Rao (2019) show that time-series econometrics models are powerful for
forecasting. It provides an underpinning for this study to use other time-series models, HoltWinters models, to forecast returns of the Jakarta Islamic Index. Forecasting of Islamic stock
index returns is still very rare in literature. Most research prefers to forecast volatility using the
existing framework of GARCH models. We can determine whether JII return has seasonality and
trend by employing Holt-Winters.

Research Methods
This research investigated the best forecasting technique among Holt-Winters Model. There were
three models tested in this research: Holt-Winters seasonality, Holt-Winters damped method, and
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Holt-Winters with Maximum Likelihood. All three models would be applied to the JII data. JII
data contained JII index from January 2010 until August 2021. The JII data were divided into two
categories. The first category was training data. These data extended from January 2010 to
December 2020. Training data served the function of the model generator. The three HoltWinters models would be applied against training data in order to produce the appropriate model
forecasting. After finding the model, all Holt-Winters models would then be used to generate
forecasts for January 2021 until August 2021. These forecast numbers were then compared to the
actual data of January 2021 to August 2021 to determine the best forecasting model. The first
model being applied to training data was Holt-Winters seasonality. This model includes three
parameter estimates: level, trend, and seasonality parameters. This model can identify correlations
among periods, including the seasonal pattern and trend. The equations for Holt-Winters
seasonality are as follow:
ŷt+h|t = ℓt + hbt + st+h-m(k+1)
ℓt = α(yt – st-m) + (1- α)( ℓt-1 + bt-1)
bt = β(ℓt - ℓt-1) + (1- β) bt-1
st = γ(yt - ℓt-1 - bt-1) + (1- γ)st-m
The first equation shows that the forecast for a certain value depends on the level
parameter and trend and seasonality parameter. The level parameter is seasonally adjusted, as can
be seen from the term yt – st-m. The term bt denotes the trend of the series. The trend depends on
the value of the level term ℓt. Since ℓt-1 will be deducted from ℓt, we can investigate the trend by
looking at the movement of the JII data from time to time. The seasonal equation, st = γ(yt - ℓt-1 bt-1) + (1- γ)st-m , shows the pattern of the series from the same month for different years.
Therefore, if the JII index tends to experience a rise, for example, every January due to the
January effect, then the model will be able to pick up the pattern. The coefficients α, β, and γ are
to be estimated. Each coefficient relates to the level, trend, and seasonality. The second model is
Holt-Winters damped method. This model also includes the level, trend, and seasonality
components. The difference with Holt-Winters seasonality lies in the forecast equation used by
parameter to smoothen the forecast results. The forecast equation is as follows:
yt+h|t=[ℓt+(ϕ+ϕ2+⋯+ϕh)bt]st+h−m(k+1)
ℓt=α(yt/st−m)+(1−α)(ℓt−1+ϕbt−1)
bt=β∗(ℓt−ℓt−1)+(1−β)ϕbt−1
st=γyt(ℓt−1+ϕbt−1)+(1−γ)st−m
We expect the forecast results to be more smoothed than Holt-Winters seasonality due to
damping parameters ϕ. This research used the standard value of ϕ that is the default value in R
software equal to 0.98.
The third model is Holt-Winters with Maximum Likelihood. The previous two models of
Holt-Winters are based on the least squared method. In comparison, this third method employs
maximum likelihood to find the data distribution. The statistical program will try to fit the series
or data into many different distributions and determine which distribution has the highest
probability to be the distribution of the data. Therefore, the distribution is not based on Gaussian
distribution as the normal distribution usually does. The software used in this research is R
Studio.
Forecast accuracy will be determined using Mean Absolute Error (MAE), Mean Squared
Error, and Root Mean Squared Error (RMSE). Basically, all three measure the divergence of
forecasts from the actual results (the difference between ŷ and y). For MSE and RMSE, the
difference will then be squared and sum together for all forecast periods divided by the number
of forecast periods. Lastly, the root number will be taken from this average in RMSE. These
three measures are very common as a standard check of forecast accuracy (Tripathy, 2017). In
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mathematical terms:
MAE = 1/n (ŷ − y)
MSE = 1/𝑛(∑𝑁
̂ − y)2 )
𝑡=1(y
RMSE = √1/𝑛(∑𝑁
̂ − y)2 )
𝑡=1(y

Results and Discussion
Figure 1. displays the time-series movement of the JII index from January 2010 to August 2021.

(Source: OJK, 2021)

Figure 1 Jakarta Islamic Index Returns
Figure 1. shows the data of JII from January 2010 to August 2021. We can see that
visually the data are stationary. It will always revert to the mean with seemingly constant variance.
The seasonality is present, indicated by the existence of peaks and throughs. The returns are very
high at certain times, as spikes (peaks) in the figures. While at other times, the returns are very
low, like valleys. The Holt-Winters model will take the seasonality into account when we use it to
forecast the returns from January to August 2021. The trend is not visible by naked eyes. If there
is a trend in the data, the coefficient of the trend must be minimal because it is not markedly
noticeable. Basically, an increasing return will have a certain peak from which the return starts to
decrease. When it reaches the low peak, the return will revert to the mean by increasing. It went
on and on from January 2010 to the beginning of 2020. The beginning of 2020 marks the
commencing of the COVID pandemic. We can see a very sharp decrease around March or April
2010. This decrease in return reached an all-time low in which this low return never happened
before during the periods covered in the research. The return was around -15%. It means, in
general, the stock prices that comprise JII index suffered from 15% decrease in price. A price
decrease can be interpreted as temporary depletion of investors’ welfare.
At the beginning of the COVID, people need liquidity to cover their daily necessities. Therefore,
liquidity was drawn from the stock market to enter into the banking system or cash withdrawal
(Nurchayono et al., 2021). To obtain liquidity, investors will sell stocks. The simultaneous act of
selling propagates and starts lowering the share price. However, due to the mean reversion
property usually seen in capital market data, a vast decrease means there is a significant
probability that the share price will bounce back and increase drastically. It is truly realized in the
research data. Following an immense decrease in returns, JII returns increased enormously in the
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following periods. The return reached an all-time high, never before seen in the periods covered
in this research. Since then, the return keeps fluctuating until the end period. Figure 2 displays the
decomposition of JII data.

Figure 2. Decomposition of Jakarta Islamic Index Returns Data
Figure 2. shows that the JII returns data indeed contain seasonality element. There are
certain times when the returns are high and when the returns are low. The Holt-Winters models
have been able to capture this seasonal pattern. Therefore we can expect some parameters for the
seasonal equation. The trend component indeed exists. Overall, there is a slightly decreasing
trend for JII returns. However, it is not a steadily decreasing trend. Increasing trends intersperse
with decreasing trends that make the trend less obvious. However, it is a downward trend.
Therefore we can expect the parameter estimate for trend will exist in the trend equation. The
random component is pretty significant. It comprises the unsystematic component of the return
movement. The table below shows the result of parameters estimation using Holt-Winters
seasonality, Holt-Winters damped method, and Holt-Winters with Maximum Likelihood.
Table 1. Holt-Winters Seasonality Estimates
Holt-Winters Seasonality Estimates
Parameters
Alpha
Beta
Gamma
0.0125
0.0001
0.0434
Initial States:
l = 0.0173
b = -0.0001
s = 0.034; -0.0221; 0.0175; -0.0112; -0.0191; 0.014
-0.0012; -0.0123; 0.0027; 0.0009; 0.002; -0.0052
Sigma = 0.0477
AIC = -141.85308 AICc = -136.48466

Table 1. shows the parameter estimates for α, β, and γ. The β coefficient indicates the trend of
the JII returns. The model is capable of recognizing this trend. It denotes the strength of HoltWinters models to recognize and pattern the trend inclination of the data (Aryati et al., 2021). The
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values for α and γ are quite significant, 0.0125 and 0.0434. The value of β is 0.0001, indicating the
trend is very smooth and does not change abruptly. There are 12 different values for s, one for
each month. So there is seasonality in the data. A particular month will influence the value for the
same month next year. We can infer that Holt-Winters seasonality can capture the trend and
seasonality in the data. Table 2 displays the result from Holt-Winters damped method.
Table 2. Holt-Winters damped method estimates
Holt-Winters damped method
Parameters
Alpha
0.0001
Initial States:

Beta
0.0001

Gamma
0.0107

l = 0.0208
b = -0.0005
s = 0.0352; -0.0316; 0.0144; -0.0075; -0.0203; 0.0156
0.006; -0.0143; 0.0034; -0.0024; 0.0026; -0.0012
Sigma = 0.047
Phi = 0.979
AIC = -144.06505 AICc = -139.01195

Table 2. shows the parameter estimates for α, β, and γ from damped method testing. The
β coefficient indicates the trend of the JII returns. The model is capable of recognizing this trend
despite its small value. The values for α and β are both 0.0001. It is how the damped method
works. It tries to smooth the result to avoid overfitting and overestimation and therefore attaches
a small number of α. Therefore the parameters of estimation will not be substantial. Again, there
are 12 different values for s, one for each month. So, according to the damped method, there is
seasonality in the data as well. A particular month will influence the value for the same month
next year. Therefore we can infer that Holt-Winters damped method seasonality can capture the
trend and seasonality in the data although with smaller parameter estimates. The following table
displays the result from Holt-Winters with Maximum Likelihood.
Table 3. Holt-Winters with Maximum Likelihood estimates
Holt-Winters with Maximum Likelihood
Parameters
Alpha
Beta
0.0001
0
Initial States:

Gamma
0

l = 0.0042
Sigma = 0.0468
Phi = 0.979
AIC = -159.5707 AICc = -159.3832

Table 3. shows the result of estimation by Holt-Winters with Maximum Likelihood. This model
recognizes the random walk pattern in the data. Random walk is very typical for capital market
data. Therefore Holt-Winters with Maximum Likelihood does not suggest any equations for
trend and seasonality. When there is no trend and seasonality, the forecast will revolve around a
specific mean. Therefore every forecast will be the same. The difference in actual results is
recognized as some random errors. We may expect that the forecast is just a level line
constituting a specific mean. The forecast results of each model are shown in Table 3.
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Figure 3 Holt-Winters Jakarta Islamic Index return forecasts
Figure 3 consists of three different forecast results. The top left figure shows forecast
results from Holt-Winters seasonality. We can see that the results are not as marked as the actual
data. The spikes and the valleys are not very drastic. However, they still exist. It represents the
seasonality of the data. The top right figure shows estimation results from Holt-Winters damped
method. The figure seems similar to the results of Holt-Winters seasonality, but they are different
in terms of seasonality (γ value of 0.0434 for the Holt-Winters seasonality versus 0.0107 for the
damped method). The difference will be noticeable when the forecast results are written in table
form. The lower figure displays forecast results from Holt-Winters with Maximum Likelihood.
As previously stated, the model recognized the random walk pattern and therefore decided that
the best estimates be a certain mean number. Table 4 displays the forecast figures and forecast
accuracy.
Table 4. Forecasts Results and Accuracy
Date
01/01/2021
01/02/2021
01/03/2021
01/04/2021
01/05/2021
01/06/2021
01/07/2021
01/08/2021
MAE
MSE
RMSE

Actual Return
-0.04548
0.049356
-0.0408
-0.03345
-0.03042
-0.04108
-0.02115
0.01479

HW Seasonal
-0.00751
-0.00626
-0.00867
0.001284
-0.02124
-0.00435
0.009235
-0.02339
0.034364
0.001323
0.036379

HW Damped
-0.00352
-0.00074
-0.00541
0.001654
-0.01791
0.00314
0.013018
-0.02271
0.036367
0.001430
0.037815

HW Max Likelihood
0.004229
0.004229
0.004229
0.004229
0.004229
0.004229
0.004229
0.004229
0.036679
0.001495
0.038671

119

Forecasting of Jakarta Islamic Index (JII) returns using Holt-Winters family models

Table 4 shows the forecast results in number. The Holt-Winter seasonality predicts that
negative returns will occur 5 out of 8 months. In reality, it happens in 6 out of 8 months.
However, the timing has some errors too. It mispredicts the negative returns in February and
August 2021, when both months have positive returns in reality. Holt-Winter seasonality scores
lowest in all three measures—the lower the number, the better the forecast accuracy. The HoltWinters damped model correctly identified six months with negative returns. However, the
timing is once again in err. It predicts that February and August will experience negative returns
when in reality, they do not. It also predicts that positive return occurs in April and June, whereas
both months suffer from negative returns. The Holt-Winters with Maximum Likelihood predicts
uniformly. There will be only one prediction in all months, namely 0.4229% return. It is typical of
the random walk model. Any deviation from the actual return will be deemed as a random error.
The Holt-Winters seasonality model has the least RMSE, followed by Holt-Winters damped
method. Holt-Winters with Maximum Likelihood has the most RMSE. We can conclude that
Holt-Winters seasonality is the best model for predicting JII returns, followed by the HoltWinters damped method. Holt-Winters with Maximum Likelihood has the worst accuracy, but it
supports other research that states that capital market data most likely has a random walk model.

Conclusion
This research purpose is to compare forecast accuracy among Holt-Winters family models. HoltWinters is chosen because of recognizing and modeling trends and seasonality. The models tested
were Holt-Winters seasonality, Holt-Winters damped method, and Holt-Winters with Maximum
Likelihood. The results show that Holt-Winters seasonality has the highest accuracy in
forecasting, followed by Holt-Winters damped method. Both models are capable of modeling the
trend and seasonality. The forecast results reveal the spike and the valley. Holt-Winters with
Maximum Likelihood came up with the finding of the random walk model. Therefore the
forecast revolved around a specific mean. The forecast results are one straight line. Another
insight derived from the results is that JII returns are positive. The investors will get more returns
in the long run by investing in companies' stock that adheres to Islamic values and standards.
Markets value companies that comply with Islamic prescriptions. It proves that Islamic values
provide companies with more sustainable and valuable market valuations. The limitations in the
study involve the use of a research period that extends from normal times to pandemic periods.
It has the potential to present some structural breaks in the data. Future research could
investigate whether there is a significant difference in Islamic stock returns before and after the
pandemic.
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