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Abstract—With the increasing of historical data availability 
and the need to produce forecasting which includes making 
decisions regarding investments, in addition to the needs of 
developing plans and strategies for the future endeavors as well 
as the difficulty to predict the stock market due to its 
complicated features, This paper applied and compared auto 
ARIMA     (Auto Regressive Integrated Moving Average model). 
Two customize ARIMA(p,D,q) to get an accurate stock 
forecasting model by using Netflix stock historical data for five 
years. Between the three models, ARIMA (1,1,33) showed 
accurate results in calculating the MAPE and holdout testing, 
which shows the potential of using the ARIMA model for 
accurate stock forecasting. 
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I. INTRODUCTION 
The increasing availability of historical data with the need 

for production forecasting has attracted the attention of Time 
Series Forecasting (TSF), which gives a sequence of predicting 
future values, especially with the limitations of traditional 
forecasting, such as complexity and time-consuming [1]. The 
future prediction of system behavior by TSF based on current 
and past information. The role of TSF is part of several real-
world problems, such as network traffic, petroleum, weather 
forecasting, and financial markets [2]. The empowered 
institutions and individuals to make decisions to invest and the 
need to develop plans and strategy of future endeavors made 
the prediction exciting area for the domain researchers to work 
and improve the predictive models [3, 4, 5]. Especially when 
the decision-making process, in general, considered not 
accessible due to the need for reading and extracting from the 
massive amount of data [6]. To get the best result of the stock 
market, forecasting stock prices become an attractive pursuit 
for investors. Therefore, several models and techniques in the 
past years have been developed to stock prices prediction. Data 
in time series included as points listed in time order, which is 
sequence of discrete-time equally space in time, where the 
forecasting will be predicting the future by analyzing observed 
points in the series [7]. 

From artificial intelligence perspectives Artificial Neural 
Network (ANN) model, considered one of the most popular 
models, especially with its ability to learn patterns [3], where 
the stored structure used to model the problem [8]. In stock 
price prediction studies, some researches worked on engage 
ANN [9, 10, 11]. From statistical models’ perspectives, 

autoregressive integrated moving average (ARIMA) models 
considered one of the most models extensively used in 
economics and finance fields [3], as well as stock forecasting 
[12, 13, 14, 15]. However, the prediction of the stock market in 
time series considered one of the most challenging issues 
because of it volatile and noise features [16, 17]. Where the 
change of stock price considered as non-linear and non-
stationary, which makes getting reliable and accurate 
prediction quite challenging [18]. In view of  the critical play 
role of forecasting stock to setting a trading strategy, 
determining the actions for appropriate timing to buy or sell 
stocks and to study future investment opportunities as well as 
the importance of developing and improving time series 
forecasting models and study its effectiveness and success, this 
paper aim to get the accurate stocks forecasting model by 
comparing the results of accuracy of auto ARIMA model and 
two customize ARIMA (p,D,q) models which will be applied 
on Netflix stocks historical data for last five year. By applying 
this model to forecast for Netflix's future, especially since it 
showed an essential role in people’s life today with what the 
world is facing from COVID-19. Therefore, it is quite essential 
having a clear understanding of the present as well as 
forecasting the future when aiming to have a safe investment. It 
also contributes to understanding the role of the time series 
forecasting ARIMA model and the accuracy of its techniques. 

The rest of the paper is organized as follows. Section II 
literature review. Section III methodology, Section IV result 
and discusses and the conclusion in Section V. 

II. LITERATURE REVIEW 
Improving the accuracy of stock forecasting was part of cao 

et al. [18], study, where they combined Empirical Mode 
Decomposition (EMD) with the Long Short-Term Memory 
(LSTM) in their proposed model, where the result showed 
better performance. It has also been studied the efficiency to 
improve the predictability of stock returns by proposing simple 
way which was based on existing predictors with low 
correlations instead of new powerful predictors [19]. As well 
as the complexity of stock data has been discussed and its need 
for efficient prediction system and proposed model which 
shows better accuracies forecasting [11]. Using hybrid models 
was part of the studies to face the complexity of linear and 
nonlinear components where the ANN-ARIMA hybrid model 
has been evaluated and showed more accurate results than the 
conventional ARIMA-ANN model [12]. The majority of prior 
research on stock time series forecasting focused on proposing 
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an accurate prediction model, which is considered as one of the 
challenges on the domain. 

III. METHODOLOGY 
Prediction the future of stocks values using ARIMA model 

it will be by testing the auto ARIMA values as well as build 
customize ARIMA (p,D,q) models to get better forecasting 
model. The ARIMA model applied on real Netflix stock data 
which is available for public on Yahoo! Finance [20]. The 
dataset contains Netflix daily stock price data for five years, 
starting from 7 April 2015 to 7 April 2020. The data in Fig. 1, 
describes the date, open which is the price at the beginning of 
the day, high which is the highest price during the day, low 
which is the lowest price during the day, close which is the 
price at the end of the day, adjusted closing which is the price 
of stock's closing price amended to accurately reflect that 
stock's value after accounting for Netflix actions, and the 
volume which is the number of stocks of a security traded 
during that day. The forecasting process adjusted closing 
values which had only counted, since it is representing the real 
closing value of the day as well as this value has been scaled 
for more accurate readings. The model applied using R 
language in R Studio. Determine the model accuracy and the 
comparing between the several experiments in the model will 
be based on calculate Autocorrelation Functions (ACFs), 
Partial Autocorrelation Function (PACF) as well as Mean 
Absolute Percentage Error (MAPE). 

A. ARIMA Model 
Auto Regressive Integrated Moving Average (ARIMA) is a 

model describes time series given based on observed value 
which can be used to forecast future values. Appling ARIMA 
models on Any time series show patterns with no random 
white noise and non-seasonal [21]. The model introduced by 
Box and Jenkins in 1970. To generate short-term forecasts, 
ARIMA models showed efficient capability outperformed 
complex structural models [3]. The future value of a variable in 
ARIMA model is a combination of linear to the past values and 
errors, expressed as follows: 

Yt=ϕ0+ϕ1Yt−1+ϕ2Yt−2+…+ϕpYt−p+εt−θ1εt−2−…−θqεt−q   (1) 

Where, 

Yt is the actual value and Et is the random error at t,ϕi 
and θj are the coefficients, p and q are integers that are often 
referred to as autoregressive and moving average, respectively. 
[22]. 

B. Auto ARIMA and ARIMA (p, D, q) Models Implementation  
Exploring Netflix stocks data from 7th April 2015 to 7th 

April 2020, showed the non-stationary characteristics of time 
series as shown in Fig. 2. 

 
Fig. 1. Description of Data. 

 
Fig. 2. Representing of Netflix Stocks Adjusted Closing Values. 

To reduce the noise and uncover patterns in the data as well 
as smoothing the data, moving average calculates, where 
measured as weekly, monthly and yearly value was is shown in 
Fig. 3. The weekly moving average (K=7) is more looking like 
as the data itself, and to not lose much of the data pattern the 
weekly moving average is showing as the most appropriate 
option.  

Fig. 4 shows the decomposing of the time series data which 
identifying seasonality, trends, data and reminder, where the 
seasonality was removed to improve the stationary of data. 

 
Fig. 3. Representing of Moving Average Values. 

 
Fig. 4. The Decomposing of Data. 
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ACF and PACF shown in Fig. 5 represent the data non-
stationary form. The data converted to stationary by changing 
the differencing as shown in Fig. 6. 

Dicky fuller test used to confirm that the data became 
stationary. Fig. 7 shows the values before changing the 
differences and Fig. 8 shows the data became stationary with 
first-difference. 

Appling auto ARIMA which showed (4,1,4) as its value, 
where showing some significant spikes ACF and PACF and it's 
over the limits as shown in Fig. 9. 

Customize ARIMA (1,1,33) showed no significant spikes 
above the limits of ACFs and PACFs as shown in Fig. 10, 
which means more accurate model of Auto ARIMA. 

Customize ARIMA (1,2,33) tested as well in order to get 
the best accuracy, as it showed no significant spikes above the 
limits of ACFs and PACFs as shown in Fig. 11, and not much 
different from (1,1,33) results. 

 
Fig. 5. ACF and PACF before Change the Differences. 

 
Fig. 6. ACF and PACF after Change the Differences. 

 
Fig. 7. Dicky Fuller Test before Change the Differences. 

 
Fig. 8. Dicky Fuller Test after Change the Differences. 

 
Fig. 9. Auto ARIMA ACF and PACF. 

 
Fig. 10. ARIM (1,1,33) ACF and PACF. 

 
Fig. 11. ARIM (1,2,33) ACF and PACF. 

Forecasting the three models of ARIMA, Auto ARIMA 
(4,1,4) and ARIMA (1,2,33) showed the same prediction which 
predicted that stocks will go up while in ARIMA (1,1,33) has 
different prediction where predicted that the stocks will remain 
the same as shown in Fig. 12. 

Comparing the accuracy results by calculating Mean 
Absolute Percentage Error MPE showed no much difference 
between the three models see Fig. 13, where the accuracy of 
auto ARIMA is 98.88 %, ARIMA (1,1,33) is 99.74% and 
ARIMA (1,2,33) is 99.75%. 

The MAPE calculating showed that the accuracy of 
forecasting the three models have almost similar value , since    
Auto ARIMA(4,1,4) showed significant spikes of its ACF and 
PACF it will not take the results of this model, while the 
ARIMA (1,1,33) and ARIMA (1,2,33) it has almost the same 
accuracy , yet it's forecasting to  give different values, to reach 
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the best accuracy further tests have been done by holdout 50% 
of data and forecasting rest 50% of data and then comparing 
the result with actual data,  where ARIMA (1,1,33) showed 
better result from ARIMA (1,2,33) as shown in Fig. 14 and 
Fig. 15. 

 
Fig. 12. Forecasting Auto ARIMA (4,1,4), ARIMA (1,1,33) and ARIM 

(1,2,33). 

 
Fig. 13. Accuracy Results. 

 
Fig. 14. Hold out Test on ARIM (1,1,33). 

 
Fig. 15. Hold out Test on ARIM (1,2,33). 

IV. RESULTS AND DISCUSSION  
ARIMA (1,1,33) model showed better accuracy.  Although 

within the measurement of MAPE, the accuracy was 99.74% 
and ARIMA (1,2,33) was 99.75% which is almost the same. 
However, owing to its result from holdout test it is considered 
the best accuracy among the three models. The prediction of 
Netflix stocks on ARIMA (1,1,33) showed continuity in value, 
where this prediction to 100 days which mean for next three 
months, there will be no significant increase in the value of 
stocks as shown in Fig. 16. 

 
Fig. 16. The Prediction of Netflix Stocks on ARIM (1,1,33). 

V. CONCLUSION 
The research used Netflix stocks historical data for the past 

five from 7 April 2015 to 7 April 2020 to compare the results 
of auto ARIMA model and two customize ARIMA (p,D,q) 
models. After several tests ARIMA (1,1,33) showed accurate 
results in its calculating values which showed the   potential of 
using ARIMA model on time series data to get accurate 
prediction on stocks data which will help investors in stocks in 
their investment decisions. The forecasting of Netflix stocks on 
ARIMA (1,1,33) showed continuity in value. 

This research compared the results and calculated the 
accuracy based on one model which is ARIMA model the 
future work will compare more than one model and calculate 
the accuracy to reach the most accurate one. 

REFERENCES 
[1] Sagheer, A. and Kotb, M., Time series forecasting of petroleum 

production using deep LSTM recurrent networks. Neurocomputing, 323, 
pp.203-213, 2019. 

[2] Lee, R.S.. Chaotic Type-2 Transient-Fuzzy Deep Neuro-Oscillatory 
Network (CT2TFDNN) for Worldwide Financial Prediction. IEEE 
Transactions on Fuzzy Systems, 2019. 

[3] Ariyo, A. A., Adewumi, A. O., & Ayo, C. K., Stock price prediction 
using the ARIMA model. In 2014 UKSim-AMSS 16th International 
Conference on Computer Modelling and Simulation pp. 106-112. (2014, 
March). 

[4] Wang, J.J., Wang, J.Z., Zhang, Z.G. and Guo, S.P. Stock index 
forecasting based on a hybrid model. Omega, 40(6), pp.758-766, 2012. 

[5] Wei, L.Y., A hybrid model based on ANFIS and adaptive expectation 
genetic algorithm to forecast TAIEX. Economic Modelling, 33, pp.893-
899, 2013. 

[6] Dr. Mohamed F. AlAjmi, Shakir Khan and Dr.Arun Sharma, “Studying 
Data Mining and Data Warehousing with Different E-Learning System” 
International Journal of Advanced Computer Science and 
Applications(IJACSA), 4(1), 2013. 

527 | P a g e  
www.ijacsa.thesai.org 



(IJACSA) International Journal of Advanced Computer Science and Applications, 
Vol. 11, No. 7, 2020 

[7] Büyükşahin, Ü.Ç. and Ertekin, Ş., Improving forecasting accuracy of 
time series data using a new ARIMA-ANN hybrid method and empirical 
mode decomposition. Neurocomputing, 361, pp.151-163, 2019. 

[8] Zamani, A.S., AL-Arifi, N.S. and Khan, S.. Response prediction of 
earthquake motion using artificial neural networks. International Journal 
of Applied Research in Computer Science and Information Technology, 
1(2), 2012. 

[9] Selvamuthu, D., Kumar, V. and Mishra, A.. Indian stock market 
prediction using artificial neural networks on tick data. Financial 
Innovation, 5(1), p.16, 2019. 

[10] Escandón, R., Ascione, F., Bianco, N., Mauro, G.M., Suárez, R. and 
Sendra, J.J., Thermal comfort prediction in a building category: 
Artificial neural network generation from calibrated models for a social 
housing stock in southern Europe. Applied Thermal Engineering, 150, 
pp.492-505, 2019. 

[11] Nayak, S.C., Misra, B.B. and Behera, H.S. ACFLN: artificial chemical 
functional link network for prediction of stock market index. Evolving 
Systems, 10(4), pp.567-592., 2019. 

[12] Khashei, M. and Hajirahimi, Z., A comparative study of series 
arima/mlp hybrid models for stock price forecasting. Communications in 
Statistics-Simulation and Computation, 48(9), pp.2625-2640, 2019. 

[13] Kumar, M. and Thenmozhi, M.., Forecasting stock index returns using 
ARIMA-SVM, ARIMA-ANN, and ARIMA-random forest hybrid 
models. International Journal of Banking, Accounting and Finance, 5(3), 
pp.284-308, 2014. 

[14] Wadi, S.A.L., Almasarweh, M., Alsaraireh, A.A. and Aqaba, J., 
Predicting closed price time series data using ARIMA Model. Modern 
Applied Science, 12(11), 2018. 

[15] Du, Y., 2018, June. Application and analysis of forecasting stock price 
index based on combination of ARIMA model and BP neural network. 
In Chinese Control and Decision Conference (CCDC) (pp. 2854-2857). 
IEEE 2018. 

[16] Bao, W., Yue, J. and Rao, Y., 2017. A deep learning framework for 
financial time series using stacked autoencoders and long-short term 
memory. PloS one, 12(7)., 2017. 

[17] Wang, B., Huang, H. and Wang, X., A novel text mining approach to 
financial time series forecasting. Neurocomputing, 83, pp.136-145, 
2012. 

[18] Cao, J., Li, Z. and Li, J.. Financial time series forecasting model based 
on CEEMDAN and LSTM. Physica A: Statistical Mechanics and its 
Applications, 519, pp.127-139, 2019. 

[19] Zhang, Y., Zeng, Q., Ma, F. and Shi, B., Forecasting stock returns: Do 
less powerful predictors help? Economic Modelling, 78, pp.32-39, 2019. 

[20] Netflix, Inc. (NFLX) stock historical prices & data – Yahoo finance. 
(n.d.). Retrieved from (https://uk.finance.yahoo.com/quote/NFLX/ 
history?p=NFLX). 

[21] Filder, T.N., Muraya, M.M. and Mutwiri, R.M., Application of Seasonal 
Autoregressive Moving Average Models to Analysis and Forecasting of 
Time Series Monthly Rainfall Patterns in Embu County, Kenya. Asian 
Journal of Probability and Statistics, pp.1-15, 2019. 

[22] Areef, M., Rajeswari, S., Vani, N. and Naidu, G.M.., Lasalgaon onion 
market price forecasting-An application of arima model. Indian Journal 
of Agricultural Marketing, 33(3s), pp.122-130, 2019. 

 

528 | P a g e  
www.ijacsa.thesai.org 


	I. Introduction
	II. Literature Review
	III. Methodology
	A. ARIMA Model
	B. Auto ARIMA and ARIMA (p, D, q) Models Implementation

	IV. Results and Discussion
	V. Conclusion

