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ABSTRACT 

Crude oil is especially important to businesses that 

mainly depend on fuel, such as agricultural businesses, 

airlines .We can consider crude oil as black gold which 

has an important role in the evolution of financial and 

wealth market. As dynamic data of the upcoming 

expected price will lead to enhancement of making the 

decision at different levels, This will make an attempt 

to forecast price prediction using long short term 

memory neural network rather than using 

convolutional neural network. In these recent years, 

these network has become the art of models for a many 

of machines learning problems,the conclusion derived 

from long short term memory method are more 

promising and represent more precise prediction for 

the crude oil price in upcoming days. 

Keywords-Crude oil price prediction , LSTM , 

recurrent neural networks 

INTRODUCTION 

Crude oil has an essential role in the world, as this is 

one of the major products worldwide and thus 

includes global measurements. The origin of crude 

oil prediction involves composite supply-demand 

structures. Volatility of crude oil has a critical effect 

that affecting economic factors which includes 

economic increase of the country, unemployment, 

exchange rate that mostly depends on crude oil 

export and import. Nowadays machine learning 

techniques can be implemented in various 

applications for better conclusion. Machine learning 

gives powerful computational tools and algorithms 

that are capable of learning itself, avoid dependencies 

problem and predict data with long short-term 

memory. This paper contains LSTM based recurrent 

neural networks for the matter of crude oil price 

prediction. Recurrent neural networks (RNN) 

identifies to be the most powerful and impactful 

models for processing time-series based sequential 

data. [1-3]. LSTM variants can be used for other task 

as well other than prediction such as speech, 

handwriting and polyphonic modelling. 

The hyper parameters of variants were assessed using 

random search and analysed using variance 

framework[7].ANN is basically a computational 

model. ANN consist of number of sets of nodes 

which resemble likes to the neurons of the biological 

brain. Those nodes in the network are used to take 

input data. The mission of ANN was to solve a task 

in a same way the human brain would do [6].A s far 

as we know neural network changes were based on 

input and output The structure of the ANN is affected 

by the flow of information ANN is rarely applied in 

prediction of model as sometimes tries to over-fit the 

relationship. It is also used in such cases where the 

past will likely to appear in future in the same way 

[4][9]. Backpropagation is used for improving the 

precision of prediction in field of data mining and 

machine learning. It computes the slope of the loss 

function based on the neural network parameters [5]. 

Another way to oil price prediction is the use of 

decision tree approach. It helps us not only with 

prediction and classification, but also a very powerful 

tool that let you know the behaviour of other different 

variables available. Decision Tree is a part of 

supervised learning algorithm that works for 

categorical input and output variables. Decision tree 

models are created using induction and pruning. The 

input values or attributes can be the economic 

indicators that effect the prediction of crude oil 

prices[8]. 

PROBLEM STATEMENT 

The existing patrimony model of oil price prediction 

is not capable enough to deliver the accurate predicted 

prices as expected. Another problem arises is the 
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factors that are being considered in the prediction 

model. Few factors can be described as the conjectural 

buying and selling, geopolitical, OPEC output, 

increased demand from important role in the 

prediction of the oil prices. These factors lead to the 

successful prediction of the oil prices and provide 

more accurate results from the model. 

Now problem arising with the current ANN and 

CNN models that are used as prediction model’s are 

that they can’t provide accurate results when the data 

is too big. These model’s finds difficulty to overcome 

these problems when it comes to big data. Another big 

reason of not being successful enough is that these 

models uses backward propagation which lead to only 

derivative error, where we need the model to 

propagate forward as well to get the desired output and 

it can be compared with real value to fetch the errors 

occurring in the model. To overcome this problem 

LSTM(long short term memory ) algorithm was 

proposed which uses backward and feed-forward 

propagation which helps to get more accurate results. 

LITERATURE STUDY 

Since crude being one the critical energy source 

deciding the destiny of many countries growth, 

thus many Scientists and researcher have 

ventured in framing unique and various models 

for discovering, exploring and forecasting crude 

oil prices. Extensive study regarding to the 

forecasting and prediction of prices to be 

contingent on deciding economic policy , 

business bahaviours , budget allocation of 

nations, environmental impact , climate and 

ecological impacts. 

Further persistency, led to conduct more studies 

about the intelligent and smart algorithm like 

LSTM to determine more accruracy. In the short-

term neural network, it was observed that lack of 

consistency in the data led to the change in the 

variance. One of the drawbacks of the other 

traditional RNN were the prediction or future 

movement of the price of the oil were procured by the 

old or previous data.With challenging crude oil pricing 

bahaviours , the global researchers discovered and 

evolved new machine learning strategy and techniques 

for price prediction and forecasting which was 

possible to describe by aritifical neural network . One 

of the prime data which is the unstructured data may 

be in the form of text and post processing of data yields 

the transformed data in the normalized form provided 

assistance in the substantive indication of black gold 

prices forecasting. 

LSTM has proven to be efficient time series model 

especially ideal for retaining long term memory which 

can be said that the analysis of nth sample in a 

sequence of test samples can be influenced by an input 

which was feed many time steps before, preserving the 

long term dependencies in the network. The long term 

dependencies was achieved by the help of gating 

mechanisms. On the other hand traditional RNN 

always had been in the play of problem of vanishing 

gradient which hold good or can be prevented by the 

efficient LSTM. 

METHODOLOGY 

1. Long Short Term memory (LSTM) 

LSTM are considered to be a special kind of recurrent 

neural network which are known to be ideal for long 

term dependencies.One of the essential features of the 

LSTM model is the cell state which are synchronized 

by the specific structure such as gates. It consist of a 

sigmoid net layer and operation of multiplication. 

Unlike traditional RNN, LSTM are known to be 

adequate for the preservation of gradients.The LSTM 

has indeed proved to be the best when it comes to 

forecasting , prediction or in terms recognition of data. 

 

 

Figure 1:lstm network 

The project can be composed of the following modules 

such as: 
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1.1 Data collection 

Collection or extraction of data can be done from 

websites like kaggle. The .csv file consist of collection 

of files or huge amount of data 

.Sometimes the data may not required any 

preprocessing and can be implemented as it is. It is one 

of the most essential step as collection is needed to 

develop AI machine learning solutions. 

1.2  Data Pre-processing 

Data once collected should be labelled or explored by 

the mechanism of feature extraction. Certain attributes 

of the data are selected in to the Data Frame. Datasets 

can be converted to range of 0 to 1 by easy processing 

by the use of normalized function such as 

MinMaxScaler which scales the data. 

1.3 Spliting the data into training set and test set Mid 

price calculation is taken into account by taking the 

average of the extreme scales, considering the training 

data to test data to be 75:25 is the optimum choice. 

Smoothening of the training data by exponential 

function using exponential moving average claims to 

be best. 

1.4 Training the Model 

Defining the Hyperparameters is crucial which 

determines the dimensionality of the input. It can be 

defined by taking the prior data as input and focusing 

on the prediction of the next. These hyperparameter 

play a major role to optimize the LSTM model .This 

can be done by specifying the batch size which refers 

to the how many data sets to take into account in a 

single step. 

Followed by defining the hyperparameters is the 

specification of the list of placeholders of input that 

consist of batch of data. Considering three layers of 

LSTM ,it fetches the last memory cell and outputs the 

forecasting of the future time stamp. 

1.5 Calculating LSTM output 

First major step is to generate tensorflow variables 

which will be ideal for gripping the hidden and cell 

state of the lstm cell,followed by the alteration of the 

batch of training input to a shape of certain batch size 

and dimensionality for computation of output and 

return the output back to tensors. 

1.6 Loss Calculation and Optimizer 

Machines do have the capacity to acquire knowledge 

by loss function.It is a technique of testing of how 

algorithms model the data. Loss function is chosen 

how it fits the algorithm in ml. As the learning task is 

related to regression so considering a regression loss 

such as mean squared error is important which is 

calculates as the average of squared difference 

between prediction and actual observation. Mean 

Squared error is evaluated for every batch of forecast 

and true outputs. Mean squared error is given by: 

 

Optimizer such as Adam is essential rate optimization 

algorithm, efficient for training neural network. It is an 

extension of stochastic gradient which claims to model 

the network weights.It can be specified in means of 

coefficient of variation or uncertainity refers to the 

concept of comparing for each weight in model which 

consist a gradient history. Learning rate can be 

inversely proportional to the data spread in the 

gradient history. 

Next is followed by running the LSTM by training and 

forecasting movement for many epochs and measure 

the effects of it over time 

1.7 Prediction Visualization 

As the training is increased , Mean squared error 

reduces with each time which shows that the model is 

learning. By comparing the MSE loss to the obtained 

loss, LSTM performs well and records the movement 

precisely.The graphs can be plotted by mathplot 

library to record the output graphs. 
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RESULT 

 

Figure 2: Plotting of dataset of 36 years 

The above graph is derived from the indexed Dataset. 

plot(). It shows the ouput graphically of all the datasets 

that were collected and were processed for the years 

from 1994-2019. The x axis shows the year and the y 

xis shows the closing price of the crude oil in the 

following graph. The graph is of non linear type due to 

variance in the price of crude every year.  

 

Figure 3:Normalization of dataset 

 

In LSTM, transformation of the data or scaling of data 

is very necessary. Normalizing of the dataset is also 

called data preprocessing is done by the function 

MinMaxScaler processing class. LSTM are always 

considered to be sensitive to the scale of input data 

 

Figure 4: prediction by LSTM 

This graph is derived by shifting the test predictions 

for plotting. The green line shows the predicted future 

values , orange line shows the past or prior values and 

the blue line shows how the model is in close 

proximity with the lines predict the model has 

predicted accurately. 

 

Figure 5: rolling mean and rolling std 

In this figure ,the rolling mean and rolling standard 

deviation is visualized by the red and blue line 

respectively. Though the variation in standard 

deviation is small, mean is clearly increasing with 

time and this is not a stationary series. Also, test 

statistics more than critical values. 

 

Figure 6: ACF and PACF 
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Acf graph defines how the present value of the series 

is related to past values. Pacf on the other hand 

instead of finding the correlation of present with lags, 

it finds correlation of the residual. In acf , p=2 ie the 

lag value where the acf chart crosses the upper 

confidence interval for the first time. In pacf, q=2 ie 

the lag value where the pacf chart crosses the upper 

confidence interval for the first time. 

 

Figure 7:Trend and seasonality 

Decomposition of time series is a statiscal task that 

deconstructs the time series into several component, 

each with different categories of the pattern .The 

bottom two graph can be additive to form the original 

graph . The trend in the graph defines the increasing or 

decreasing values in the series by line graph 

visualization, on the other hand the seasonality in 

graph shows the repeating short term cycle in the 

series in the form of frequency. 

 

Figure 8:Prediction in confidence interval 

The graph shows the prediction result by timeseries 

such as arima model , where the blue line defines the 

forecasted value followed by the yellow line defining 

the closing price of crude . The 95% confidence 

interval defines the region where the prediction are 

the most accurate. 

CONCLUSION 

The paper summarises about LSTM network is an 

improved method as compared to other ordinary 

neural network for prediction of oil prices as an 

objectice in the motion of backpropagation model. 

Traditional or ordinary neural network such as rrn 

or cnn on contrast assumes the next outgoing but 

can’t essentially store the previous data or 

connection that is dependent on feed- forwarding, in 

the sense the previous data is not compulsory to 

forecasting the later data. LSTM clears about 

keeping the previous data And prediction which 

might be encouraging and more accurate.The 

possible result are comparatively inspiring. This 

outcomes shows that the huge progress may not 

definitely work on the correctness of the predictions 

of crude oil prices. Thus,it might be finished and 

thus the model with single LSTM model surely be 

highly accurate. 
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