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Research aims : This study aims to predict stock prices by using variables open, high, low, close using artificial neural networks, especially adaptive neural fuzzy inference systems (ANFIS)
Design/  Methodology/ Approach : The survey was conducted to collect stock data from Yahoo Finance sites. The stock data used are data from 2001-2018. Learning patterns of data patterns use Adaptive Neural Fuzzy Inference System (ANFIS) compared to regression analysis, Mean Square Error (MSE) and Mean Prediction Error.
Research findings: The results show that stock price predictions using Adaptive Neural Fuzzy Inference System (ANFIS) have a small error rate (below 1 percent). The stock price when closing (close) is determined by the open price and the volume of the stock. The value of the highest (high) price of the stock and the lowest value of the stock follow the determined value of the opening price (open).
Theotical contributions / Originality: This paper contributes to existing research in the economic field, especially stock investment and Financial Technology. Adaptive neural fuzzy inference system (ANFIS) approach has the advantage of being able to recognize patterns of random patterns that are not recognized when using regression and statistical approaches. Mean Square Error (MSE), Mean Prediction Error (MPE) is used as a model indicator so that predictions do not occur.
Practitioner/ Policy implications : The findings of this study indicate that in predicting stock prices is highly dependent on the opening price and the volume of shares. Each stock has a different and predictable pattern if it has complete data. Stock data providers in Indonesia need to provide complete stock data if they want to implement this research.
Research limitation: This research is limited by stock data for 2013-2018. Therefore, it is very possible to develop using another Artificial Neural Network approach such as Genetic Algorithm (GA)
Keywords: stock price prediction, adaptive neural fuzzy inference system, Artificial Neural Network, Industry 4.0, financial Technology
1 Introduction 
Implementation of Revolution 4.0 is the application of theory by using computers. Finance Technology uses computers as a tool to help solve statistical calculations, accounting applications, and so on. With the advancement of Neural Network technology, computers are expected to be able to make predictions such as stock price predictions, gold price predictions, export commodity predictions, prediction of inventory, and so on 
In this study the Neural Network algorithm will be used to predict the value pattern of a stock in the future based on the value of the stock in the past . (Nam & Seong, 2018)
Efficient Market Hypothesis (EMH) which is the main theoretical pillar of the economic literature shows that the task of predicting future prices based on the behavior of past financial assets cannot achieve the desired results. The reason is that the distribution function of the financial time series shows Brownian motion, which has the characteristics of a random, independent, and Gaussian distribution. (Hu, Tang, Zhang, & Wang, 2018)
Predictions using a combination of technical analysis and fuzzy logic show better accuracy than conventional technical analysis. (Goykhman & Teimouri, 2018)
The results of stock price forecasting profitability have been investigated using technical analysis combined with genetic algorithms and low forecasting accuracy.

The weakness of using genetic algorithms is improved by adding technical indicators, time scales and forecasting accuracy increases. (Patel, Shah, Thakkar, & Kotecha, 2015)
Forecasting stock prices using Artificial Neural Network and Genetic Algorithms has been proven to predict stock prices, the challenge is to identify the relationship between the past and the future with the aim of predicting prices or stock returns. (Wang, Wang, Zhang, & Guo, 2011)
(I) Econometric models. These are statistical models such as linear regression, autoregressive (AR), autoregressive moving average (ARMA), autoregressive conditional heteroscedasticity (ARCH), and general heteroscedasticity conditional autoregressive (GARCH). The key points in evaluating the use of these models focus on the assumption that the financial series must be met to ensure the quality and reliability of results. (Lahmiri, 2018)
(II) Model based on machine learning. This is a model based on the artificial intelligence method. They include artificial neural networks, genetic algorithms, fuzzy logic, supporting vector machines, random forests, and crowd particle optimization. (Zahedi & Rounaghi, 2015)
This model is often used because it allows the use of various types of data (qualitative and quantitative); In addition, the method is not subject to rigid assumptions as imposed on the econometric model. (Asadi, 2018)
This model is very suitable for dealing with problems with nonlinear characteristics, non-stationary than econometric models (Gunduz, Yaslan, & Cataltepe, 2017)
To get better results in predicting stocks, the Hybrid algorithm will be tested which is the result of a combination of the Backpropagation Network algorithm and the SOM algorithm and financial time series datas. (Göçken, Özçalıcı, & Boru, 2016)
In this study, This Research uses Adaptive Neural Fuzzy Inferences System (ANFIS) and financial time series data to forecast  stock price at Bursa Efek Jakarta.
2 Literature Review 
2.1 Agency Theory
Agency Theory discussed the separation between the company owner (principal) and the management company (agent). As two different parties, there is a conflict of interest between the principal and the agent. The owner of the Company as a provider of capital for the company. Meanwhile, the agent is the management in charge of running the company. Both have the interest to maximize their respective benefits so there is no guarantee that the agent will always act in the interests of the company   (Tatiana, Prozan, and Diana 2015)
In the context of such relationships, owners and managers are assumed to be rational economic actors and act solely by self-motivation. Therefore, there is often a conflict of interest between the owner and the manager. This conflict of interest occurs because of asymmetric information between the owner and the manager so that the manager can do something for his interests and ignore the interests of the owner (moral hazard). (Sedmihradská 2015)
There are two kinds of information asymmetry such as moral hazard and adverse selection (Scott 2009). Moral hazard is an action performed by an agent that is inconsistent with the principal's interests. Meanwhile, adverse selection is a situation where parties from within the company take advantage of selling information from within that can lead to errors in decision making. Principals can do several things to overcome this agency problem. Costs incurred to overcome agency problems are called agency costs. The amount of agency costs incurred depends on how big the principal sees the agency problem in the company.   (Packham 2018)  

The agency fee consists of:
1 Monitoring Expenditure (cost of supervision), which is the cost borne by the principal to monitor the behavior of agents such as costs incurred to build an audit system and control to limit the occurrence of abuse by the management.

2. Bonding Expenditure (cost of the agreement), i.e., the price is borne by the agent, with the ultimate burden (i.e., decreased profit), to establish and adhere to mechanisms that ensure that the agent will act in the interest of the principal.

3. Opportunity Cost (opportunity cost) is the cost incurred by the company to see the opportunity to gain profit.

4. Structuring Expenditures (cost structures) are costs incurred as a result of the company's structured compensation to provide incentives for managers to make the best efforts to maximize maximum profits.
Additional costs to overcome the agency problem related to the value of form (Boučková 2015):
1.  An audit system to limit management authority.
2. Different types of agreements stipulate that managers do not abuse their power.

3. Changes to the organizational system to restrict managers to explain unwanted practices 
The role of the auditor is to bridge the conflict of interest between the agent and the principal. Principals require the auditor to verify the information management provides to the company. For agents, auditors are required to provide legitimacy for their performance (in the form of financial statements), so they deserve incentives for such production. (Ittonen, Tronnes, and Wong 2017) 
According to the Principal should be able to reduce the agency costs incurred to increase the value of the company. The way that can be done to minimize agency costs is to disclose company information and use good corporate governance because companies that have low transparency levels will bear a considerable agency cost. (Rodriguez-Fernandez 2016)
2.2 Signalling Theory
Signaling Theory discusses how signals of success or failure of management (agent) are conveyed to the owner (principal). Signaling Theory explains that giving signals is done by management to reduce asymmetric information.

The company has the urge to provide financial statement information to external parties. The encouragement arises because of asymmetric information between the company (management) and outsiders, where management knows the company's internal information which is relatively more and faster than outside parties such as investors and creditors.

Lack of information obtained by outsiders about the company causes outsiders to protect themselves by giving low value to the company. Companies can increase company value by reducing asymmetric information, one of which is by giving signals to outsiders in the form of reliable financial information so as to reduce uncertainty about the company's prospects in the future. Reports on good company performance will increase company value.

Management's motivation to present financial information is expected to provide a signal of prosperity to owners or shareholders. The publication of the annual financial statements presented by the company will be able to give a signal of dividend growth and the development of the company's stock price

Financial statements that reflect good performance are signals or signs that the company has been operating well. Good signals will be responded to well by outsiders, because market response is highly dependent on the fundamental signals issued by the company. Investors will only invest their capital if they assess that the company is able to provide added value to the capital invested more than if invested elsewhere. For this reason, investors' attention is directed at the company's profitability which is reflected in the financial statements issued by the company

Good relations will continue if the owner or investor is satisfied

with management performance, and the receiver of the signal also interprets the company's signal as a positive signal. It is clear that measuring the company's financial performance is crucial in the relationship between management and the owner or investor. 

2.3 Financial Report
The company will prepare a financial report that can describe all the results of the company's activities. The financial statements were prepared with the intention to provide information about the results of operations, the financial position of various factors that cause changes in financial position to various parties with an interest in the company's existence so that investors can consider buying and selling their shares on the stock exchange.

Analysis of financial statements has the following objectives:
1. To find out the company's financial position in a certain period, both assets, liabilities, capital and business results that have been achieved for several periods.

2. To find out what weaknesses the company lacks.

3. To find out the strengths of the company.

4. To find out  what   corrective   steps   need to be   done   going   forward   relating to   the 
     company's current financial position.

5. To assess the management's performance  going   forward   whether or not it needs to be 
     refreshed because it is considered successful or failed.

6. Can also be used as a comparison with similar companies about the results they achieve.

Based on the description above, until the author's understanding that the analysis of financial statements is to obtain a view of the company's financial position in the future. By analyzing financial statements, the information that is read from the financial statements will become wider and deeper. The relationship of one post to another post can be an indicator of the company's financial position and achievements and show evidence of the truth of the preparation of financial statements.

To conduct an analysis of financial statements requires the appropriate methods and analysis techniques. The purpose of determining the appropriate analytical methods and techniques is so that the financial statements can provide maximum results. The results of the analysis of financial statements will provide information about the weaknesses and strengths of the company.

There are two types of financial statement analysis methods commonly used (Goykhman & Teimouri, 2018), namely: 
1. Vertical (Static) Analysis

2. Horizontal Analysis (Dynamic)

The explanation of the two methods is as follows:

1. Vertical (Static) Analysis

Vertical analysis is an analysis of only one financial statement period. The analysis is carried out between the posts that exist in one period. Information obtained is only for one period only and no progress is known from period to period.

2. Horizontal Analysis (Dynamic)

Horizontal analysis is an analysis conducted by comparing financial statements for several periods. And the results of this analysis will see the development of the company from one period to another.

In addition to the methods used to analyze financial statements, there are several types of financial statement analysis techniques. The types of financial statement techniques  are as follows:

1. Comparative Analysis of Financial Statements

2. Trend Analysis

3. Percentage Analysis

4. Analysis of Sources and Uses of Funds

5. Analysis of Sources and Use of Cash

6. Ratio Analysis

7. Analysis of Gross Profit

8. Break Even Point Analysis

The explanation of each financial statement analysis technique is as follows:

1. Comparative analysis between financial statements, an analysis conducted by comparing financial statements for more than one period. It means at least two periods or more. From this analysis we will know the changes that occur. Changes that occur can be either an increase or decrease in each component of the analysis. From this change, it can be seen that each progress or failure in achieving the predetermined target.

2. Trend analysis, an analysis of financial statements that is usually expressed in a certain percentage. This analysis is carried out from period to period so that it will be seen whether the company has changed and how much the change is calculated as a percentage.

3. Percentage analysis per component, an analysis conducted to compare between the components that exist in a financial statement, both in the balance sheet and income statement.

4. Analysis of sources and uses of funds, an analysis conducted to determine the sources of company funds and the use of funds in a period. This analysis is also to find out the amount of working capital and the causes of changes in the amount of working capital in a period.

5. Analysis of sources and uses of cash, is an analysis used to determine the sources of corporate cash use and the use of cash in the market
2.4 Stock Price Forecasting
Forecasting methodologies fall into three broad categories which can (and often do) overlap. They are fundamental analysis, technical analysis (charting) and technological methods.

2.4.1 Fundamental analysis

Fundamental Analysts are concerned with the company that underlies the stock itself. They evaluate a company's past performance as well as the credibility of its accounts. Many performance ratios are created that aid the fundamental analyst with assessing the validity of a stock, such as the P/E ratio. Warren Buffett is perhaps the most famous of all Fundamental Analysts.

What fundamental analysis in stock market is trying to achieve, is finding out the true value of a stock, which then can be compared with the value it is being traded with on stock markets and therefore finding out whether the stock on the market is undervalued or not. Finding out the true value can be done by various methods with basically the same principle. The principle being that a company is worth all of its future profits added together. These future profits also have to be discounted to their present value. This principle goes along well with the theory that a business is all about profits and nothing else.Contrary to technical analysis, fundamental analysis is thought of more as a long-term strategy.Fundamental analysis is built on the belief that human society needs capital to make progress and if a company operates well, it should be rewarded with additional capital and result in a surge in stock price. Fundamental analysis is widely used by fund managers as it is the most reasonable, objective and made from publicly available information like financial statement analysis.

Another meaning of fundamental analysis is beyond bottom-up company analysis, it refers to top-down analysis from first analyzing the global economy, followed by country analysis and then sector analysis, and finally the company level analysis.

2.4.2 Technical analysis

Technical analysts or chartists are not concerned with any of the company's fundamentals. They seek to determine the future price of a stock based solely on the trends of the past price (a form of time series analysis). Numerous patterns are employed such as the head and shoulders or cup and saucer. Alongside the patterns, techniques are used such as the exponential moving average (EMA), oscillators, support and resistance levels or momentum and volume indicators. Candle stick patterns, believed to have been first developed by Japanese rice merchants, are nowadays widely used by technical analysts. Technical analysis is rather used for short-term strategies, than the long-term ones. And therefore, it is far more prevalent in commodities and forex markets where traders focus on short-term price movements. There are some basic assumptions used in this analysis, first being that everything significant about a company is already priced into the stock, other being that the price moves in trends and lastly that history (of prices) tends to repeat itself which is mainly because of the market psychology.

2.4.3 Machine learning

With the advent of the digital computer, stock market prediction has since moved into the technological realm. The most prominent technique involves the use of artificial neural networks (ANNs) and Genetic Algorithms(GA). Scholars found bacterial chemotaxis optimization method may perform better than GA. (Patel, Shah, Thakkar, & Kotecha, 2015) ANNs can be thought of as mathematical function approximators. The most common form of ANN in use for stock market prediction is the feed forward network utilizing the backward propagation of errors algorithm to update the network weights. These networks are commonly referred to as Backpropagation networks. Another form of ANN that is more appropriate for stock prediction is the time recurrent neural network (RNN) or time delay neural network (TDNN). Examples of RNN and TDNN are the Elman, Jordan, and Elman-Jordan networks. (See the Elman And Jordan Networks)..
For stock prediction with ANNs, there are usually two approaches taken for forecasting different time horizons: independent and joint. The independent approach employs a single ANN for each time horizon, for example, 1-day, 2-day, or 5-day. The advantage of this approach is that network forecasting error for one horizon won't impact the error for another horizon—since each time horizon is typically a unique problem. The joint approach, however, incorporates multiple time horizons together so that they are determined simultaneously. In this approach, forecasting error for one time horizon may share its error with that of another horizon, which can decrease performance. There are also more parameters required for a joint model, which increases the risk of overfitting.

Of late, the majority of academic research groups studying ANNs for stock forecasting seem to be using an ensemble of independent ANNs methods more frequently, with greater success. An ensemble of ANNs would use low price and time lags to predict future lows, while another network would use lagged highs to predict future highs. The predicted low and high predictions are then used to form stop prices for buying or selling. Outputs from the individual "low" and "high" networks can also be input into a final network that would also incorporate volume, intermarket data or statistical summaries of prices, leading to a final ensemble output that would trigger buying, selling, or market directional change. A major finding with ANNs and stock prediction is that a classification approach (vs. function approximation) using outputs in the form of buy(y=+1) and sell(y=-1) results in better predictive reliability than a quantitative output such as low or high price.
Since NNs require training and can have a large parameter space; it is useful to optimize the network for optimal predictive ability.

2.4.4 Data sources for market prediction

Tobias Preis et al. introduced a method to identify online precursors for stock market moves, using trading strategies based on search volume data provided by Google Trends. Their analysis of Google search volume for 98 terms of varying financial relevance, published in Scientific Reports, suggests that increases in search volume for financially relevant search terms tend to precede large losses in financial markets. Out of these terms, three were significant at the 5% level (|z| > 1.96). The best term in the negative direction was "debt", followed by "color". (Nick, 2013)
In a study published in Scientific Reports in 2013, Helen Susannah Moat, Tobias Preis and colleagues demonstrated a link between changes in the number of views of English Wikipedia articles relating to financial topics and subsequent large stock market moves.
The use of Text Mining together with Machine Learning algorithms received more attention in the last years, with the use of textual content from Internet as input to predict price changes in Stocks and other financial markets. (Khadjeh,2014)
The collective mood of Twitter messages has been linked to stock market performance.The study, however, has been criticized for its methodology.(Bollen,2013)
The activity in stock message boards has been mined in order to predict asset returns. The enterprise headlines from Yahoo! Finance and Google Finance were used as news feeding in a Text mining process, to forecast the Stocks price movements from Dow Jones Industrial Average. (Ramiro,2017)
2.4.5 Market mimicry

Using new statistical analysis tools of complexity theory, researchers at the New England Complex Systems Institute (NECSI) performed research on predicting stock market crashes. (Goykhman & Teimouri, 2018) It has long been thought that market crashes are triggered by panics that may or may not be justified by external news. This research indicates that it is the internal structure of the market, not external crises, which is primarily responsible for crashes. The number of different stocks that move up or down together were shown to be an indicator of the mimicry within the market, how much investors look to one another for cues. When the mimicry is high, many stocks follow each other's movements - a prime reason for panic to take hold. It was shown that a dramatic increase in market mimicry occurred during the entire year before each market crash of the past 25 years, including the financial crisis of 2007–08.
2.4.6 Time series aspect structuring

Aspect structuring, also referred to as Jacaruso Aspect Structuring (JAS) is a trend forecasting method which has been shown to be valid for anticipating trend changes on various stock market and geopolitical time series datasets [22]. The method addresses the challenge that arises with high dimensional data in which exogenous variables are too numerous or immeasurable to be accounted for and used to make a forecast. The method identifies the single variable of primary influence on the time series, or "primary factor", and observes trend changes that occur during times of decreased significance in the said primary variable. Presumably, trend changes in these instances are instead due to so-called "background factors". Although this method cannot elucidate the multivariate nature of background factors, it can gauge the effects they have on the time-series at a given point in time even without measuring them. This observation can be used to make a forecast.
2.5 ANFIS (Adaptive Neuro-Fuzzy Inference System)
ANFIS is a network structure in which a set of modified parameters determines the overall input-output behavior. One of the neural network structures is the multilayer perceptrons (MLP).   .The ANFIS node can forecast datasets   in financial time series (Wan and Si 2017)
ANFIS combines the fuzzy logic and neural network.ANFIS in its work uses a hybrid learning algorithm that combines the method of Least-Squares Estimator (LSE) and Error Back-Propagation (EBP). The use of ANFIS is done by using the membership function and works the entire network with fuzzy numbers. For more details of how membership function works, see the fig 2:
The inputs of the proposed ANFIS are 2 (financial condition, Managerial overconfidence) and the output is1 (Corporate Bankruptcy). The ANFIS can determine how each of these factors impacts the index in a quantitative data (fig 3)


Fig. 2. ANFIS Flowchart
ANFIS system process consisting of several layers. In the first layer of input data in each period will be fuzzification process. This process is to map the input data into the fuzzy set according to the selected classification (in this study only use two types of the fuzzy: high and low) 
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Fig. 3. ANFIS Block Diagram
In this process, the input will be calculated fuzzy membership function to transform the traditional set of input (crisp) to a certain degree. Membership function used is Bell type where in this membership function there are two parameters namely mean and variance, the parameter in ANFIS method called as premise parameter. In the second and third layer done inference engine process (fuzzy inference system) specified the fuzzy rule for the further calculation process. In this process, because the ANFIS system used is one input, then there is no calculation. The output node of this layer is the same as the output layer node 1. On layer three is normalized each vertex displays the degree of activation normalized. In layer four the defuzzification process performed the calculation of transforming the fuzzy results into the crisp output form. In this layer, the LSA calculation is performed to obtain following parameter values. In layer five a summary process of two outputs is performed on layer 4. In ANFIS the fuzzy system is located on layers 1, 2, 3 and 4. The fuzzy system is the hidden node determinant of the neural network system. Explanation of each layer as follows: 

Layer 1:

Each  adaptive node have function: n1a = Bell (x; a1, b1, c1) n2a = Bell (x; a2, b2, c2) where x is the input for vertices n1a, and n2a, whereas a1, b1, c1, a2, b2, c2 are the membership level parameters of the fuzzy set A (= a1, a2, b1 Or b2) and determine the membership degree of the given x input. The bell function can approximate the membership function parameters of A: 
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(1)
Where {ai, bi, ci} is the set of parameters. The parameters in this layer are called the parameter of the premise parameter.

Layer 2:

Each node in this layer is labeled n3a and n4a, non-adaptive (fixed parameters) that forward results from layer 1. Because the system uses one input, there is no AND inference. Thus the output on the 2nd layer is : 

n3a = n1a 









         (2)

n4a = n2a










(3)
Layer 3:

Each node in this layer is labeled n5a and n6a, also non-adaptive. Each vertex displays the degree of activation normalized to the shape. n5a = n3a / (n3a + n4a) n6a = n4a / (n3a + n4a)

Layer 4:
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(4)
Each node in this layer is an adaptive node, and in this layer, we get the matrix A, as follows: Number of matrix rows as much as the amount of input data x. In this layer sought following parameter values Ø with LSE method. The equation of the LSE method is :
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(5)
y = Target to Be Achieved 
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(6)

Furthermore, to calculate the output in the fourth layer is used the following equation: 
n7a = p1 * x + q1 








(7)
n8a = p2 * x + q2








(8)
Layer 5:

Single nodes in this layer are labeled n9a, which calculates all outputs as the sum of all incoming signals: 
n9a = n7a+n8a 








          (9)
Ts (l,t) = Tg (l,t)









 (10)

3. Methodology 

3.1. Experimental dataset

The collected data included 396 samples for training and testing.

3.2. Statistical Analysis

In this study,  measuring the predictive performance of the models need four statistical criteria. These criteria were coefficient of determination (R2), root mean squared error (RMSE), a standard deviation of error (STD) and mean absolute percentage error (MAPE).

3.3. Desirability Function

The main action point of the desirability function procedure is to convert multi-response problems into one response problems by using transformation methodology. These multiple responses may be close to each other or do not have the consistent trend. So, individual and overall desirability functions were defined. The value of desirability function ranges between 0 and 1.

3.3. ANFIS modeling and validation

ANFIS is a hybrid neuro-fuzzy technique for automatic tuning of Fuzzy-type inference system based on training data and benefits from the advantages of both fuzzy logic and neural networks. This type of modeling approach perfectly fits the process with non-linear behavior. Data have two sections: training (78%) and test (22%) after calculating the input parameters. The ANFIS models are part of PREDIKTOR software function. For constructing ANFIS models, PREDIKTOR uses with C sharp (C#).

4. Discussion 

4.1 Benefit

The most apparent benefit of use ANFIS  because this method opens many possibilities to extend existing estimator to the mixed data setting.  In Manu cases, there is otherwise no straightforward way to adopt an estimator to mixed data. 
A less obvious benefit arises for studying general properties of a nonparametric function estimation problem. In the continuous setting, asymptotic arguments are often more accessible and well established. For Example, ANFIX arguments make it straightforward to derive minimal-optimal rates of convergence in nonparametric mixed data models.

4.2 Issues and Open Question 

A vital issue for nonparametric depends on the estimators' characteristics. The main criterion is how ‘‘local’’ the estimator operates; or more specifically, if the estimator is only affected by data in a compact neighborhood. 

This methodology is only valid for nonparametric estimators. Usually, the shape of functional 
5. Result
 Vocational Program Universitas Indonesia partially supported this work. The author thanks two anonymous referees for raising many interesting points that significantly improved the comprehensiveness of this contribution 
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Fig. 3. ANFIS Parameter
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Fig. 4. ANFIS Independent and dependent Variable
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Fig. 5. ANFIS Learning Program
Table 1. Variable Description
	Variable
	Description 

	Stock Price

	Stock Price from Food and Beverages Company Bursa Efek Indonesia.

	ROA

	Return on Assets .


	ROE
	Return on Equity

	EPS
	Earning Per Share

	PER
	Price Earning Ratio

	BPVS
	Book Value Per Share

	PBV
	Price to Book Value Ratio

	EV
	Enterprise Value

	EBITDA
	Earning Before Interest, Taxes, Depreciation and Amortization

	DEBT / EQUITY
	Debt to Equity Ratio (DER)

	DEBT/ TOTAL CAP
	Debt to Capitalization Ratio

	EBITDA / INT EXP
	Earning Before Interest, Taxes, Depreciation and Amortization / Interest Expense


Table 1 shows Variable Description to make forecasting.
Table 2. Result Use Stock Price Dependent Variable
	Dependent Variable
	Independent Variable
	Mean Square Error (MSE)
	Mean Prediction Error (MPE)

	Stock Price

	ROA, ROE

	0.000333
	-0.000019

	Stock Price


	ROA, ROE, BVPS


	0
	0

	Stock Price


	ROA, ROE, EPS


	0


	0

	Stock Price


	ROA, ROE, PER


	0


	0

	Stock Price


	ROA, ROE, PBV


	0


	0

	Stock Price


	ROE, EPS, PER


	0


	0

	Stock Price


	ROE, EPS, PBV


	0


	0

	Stock Price


	ROE, EPS, BVPS


	404019880.01


	-25.334

	Stock Price


	ROA, ROE, BVPS ,EPS


	0
	0

	Stock Price


	ROA, ROE, BVPS ,EPS, PER


	0
	0

	Stock Price


	ROA, PBV,BVPS, PER, EPS


	0
	0

	Stock Price


	ROE, PBV,BVPS, PER, EPS


	0
	0

	
	
	
	


Table 2 shows that ROA, ROE, EPS, PBV, BVPS, PER  affects Stock Price, both simultaneously, unless DEBT/EQUITY, DEBT/TOTAL CAP, EBITDA/INT EXP are unpredictable if only with one variable, this means last year's profit/loss cannot be a guideline for stock forecasting, it needs another variable to make forecasting.
6.Conclusion

Stock Forecasting is an essential topic in the business world. Precise, timely forecasts are valuable for companies to take profit.

This paper  proppose a systemfor predicting closing price of Bursa Efek Indonesia data for food and beverage company.Eleven major companies historical stock data have been used.Ouranalysis shows that ROA, ROE, EPS, PER, BVPS, PBV,  and low MSE and MAPE value indicating strong correlation with output (stock Price). So now we can say that, ANFIS can be used to predict one day ahead closing price of stock market providing previous historical data. In future, we will work on multiple stock exchange data from another countries
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