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ABSTRACT:
Bitcoin is a digital asset and a payment system that is used as a form of Internet currency. It allows for anonymous 
payment from one person to another and is therefore a preferred payment method for criminal actions on the 
Internet. Recently Bitcoin has received a lot of attention from the media and the public due to its recent price hike. 
The objective of this paper is to determine the predictable price direction of Bitcoin price. Machine learning models 
can likely give us the insight we need to learn about thefuture of Cryptocurrency. It will not tell us the future but it 
might tell us the general trend and direction to expect the prices to move. The proposed model is to build a machine 
learning model where the data is used to made to learn about the pattern in the dataset and the machine learning 
algorithm is used to predict the bitcoin price.
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1. INTRODUCTION: 
Bitcoin is a cryptocurrency, a virtual currency designed to act as money and a form of payment outside the control 
of any one person, group, or entity, and thus removing the need for third-party involvement in financial transactions. 
It is rewarded to blockchain miners for the work done to verify transactions and can be purchased on several 
exchanges.

Bitcoin was introduced to the public in 2009 by an anonymous developer or group of developers using the name 
Satoshi Nakamoto.

It has since become the most well-known cryptocurrency in the world. Its popularity has inspired the development 
of many other cryptocurrencies. These competitors either attempt to replace it as a payment system or are used as 
utility or security tokens in other blockchains and emerging financial technologies.

Learn more about the cryptocurrency that started it all—the history behind it, how it works, how to get it, and what 
it can be used for[1]. 

Bitcoin is a digital asset and a payment system that is used as a form of Internet currency. It allows for anonymous 
payment from one person to another and is therefore a preferred payment method for criminal actions on the 
Internet. Recently Bitcoin has received a lot of attention from the media and the public due to its recent price hike. 
The objective of this paper is to determine the predictable price direction of Bitcoin price. Machine learning models 
can likely give us the insight we need to learn about the future of Cryptocurrency. It will not tell us the future but it 
might tell us the general trend and direction to expect the prices to move. The proposed model is to build a machine 
learning model where the data is used to made to learn about the pattern in the dataset and the machine learning 
algorithm is used to predict the bitcoin price.

1.They had made only data analysis and they did not build a predicting model.
2.The classification model was not discussed and performance metrics like accuracy are not calculated.

Bitcoin has received a lot of attention from the media and the public due to its recent price hike. The objective of 
this paper is to determine the predictable price direction of Bitcoin price. The analysis of dataset by supervised 
machine learning technique (SMLT) to capture several information’s like, variable identification, uni-variate 
analysis, bi-variate and multi-variate analysis, missing value treatments and analyse the data validation, data 
cleaning/preparing and data visualization will be done on the entire given dataset. Our analysis provides a 
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comprehensive guide to sensitivity analysis of model parameters with regard to performance in the prediction. To 
propose a machine learning based and additionally, to compare and discuss the performance of various machine 
learning algorithms for the given dataset.

1.The model can be used to predict the bitcoin future. Performance metrics like accuracy, recall and precision can 
be calculated.
2.Bitcoin future may be predicted and the investments can be made wisely.

Fig 1Architecture of Proposed model

2. RELATED WORKS

Bitcoin has attracted extensive attention from investors, researchers, regulators, and the media. A well-known and 
unusual feature is that Bit coin’s price often fluctuates significantly, which has however received less attention. In 
this paper, we investigate the Bitcoin price fluctuation prediction problem, which can be described as whether 
Bitcoin price keeps or reversals after a large fluctuation. In this paper, three kinds of features are presented for the 
price fluctuation prediction, including basic features, traditional technical trading indicators, and features generated 
by a Demisingauto encoder. We evaluate these features using an Attentive LSTM network and an Embedding 
Network (ALEN). In particular, an attentive LSTM network can capture the time dependency representation of 
Bitcoin price and an embedding network can capture the hidden representations from related crypto currencies. 
Experimental results demonstrate that ALEN achieves superior state-of-the-art performance among all baselines. 
Furthermore, we investigate the impact of parameters on the Bitcoin price fluctuation prediction problem, which 
can be further used in a real trading environment by investors [2].

Another related work includes, their proposed systemto predict the Bitcoin price accurately taking into 
consideration various parameters that affect the Bitcoin value. By gathering information from different reference 
papers and applying in real time, I found the advantages and disadvantages of bit coin price prediction. Each and 
every paper has its own set of methodologies of bit coin price prediction. Many papers has accurate price but some 
other don’t, but the time complexity is higher in those predictions, so to reduce the time complexity here in this 
paper we use an algorithm linked to artificial intelligence named LASSO(least absolute shrinkage selection 
operator. The other papers used different algorithms like SVM(support vector machine),coinmarkupcap, Quandl, 
GLM, CNN(Convolutional Neural Networks)and RNN(Recurrent neural networks) etc.. which do not have a great 
time management, but in LASSO finding of the results from a larger database is quick and fast..so for this purpose
we draw a comparison between other algorithms and the LASSO algorithm, this survey paper helps the upcoming 
researchers to make an impact in the their papers. The process happens in the paper is first moment of the research, 
we aim to understand and find daily trends in the Bitcoin market while gaining insight into optimal features 
surrounding Bitcoin price. Our data set consists of various features relating to the Bitcoin price and payment 
network over the course of every years, recorded daily. By pre-processing the dataset, we apply the some data 
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mining techniques to reduce the noise of data. Then the second moment of our research, using the available 
information, we will predict the sign of the daily price change with highest possible accuracy [3]. 

Also, the other work attempts to predict the Bitcoin price accurately taking into consideration various 
parameters that affect the Bitcoin value.For the first phase of our survey, we aim to understand and identify daily 
trends in the Bitcoin market while gaining insight into optimal features surrounding Bitcoin price. For the second 
phase of our survey, using the available information, we will predict the sign of the daily price change with highest 
possible accuracy. Predicting the future will always be on the top of the list of uses for machine learning algorithms. 
Here in this project we haveattempted to predict the prices of Bit coins using two deep learning methodologies. 
This work focuses on the development of project based learning in the field of computer science engineering, by 
taking into account the problem definition, progression, student assessment and use of hands on activities based on 
use of learning algorithm to develop application [4].

In the context of the debate on the role of crypto currencies in the economy as well as their dynamics and 
forecasting, this brief study analyses the predictability of Bitcoin volume and returns using Google search values. 
We employed a rich set of established empirical approaches, including a VAR framework, a copulas approach, and 
non-parametric drawings, to capture a dependence structure. Using a weekly dataset from 2013 to 2017, our key 
results suggest that the frequency of Google searches leads to positive returns and a surge in Bitcoin trading volume. 
Shocks to search values have a positive effect, which persisted for at least a week. Our findings contribute to the 
debate on crypto currencies/Bit coins and have profound implications in terms of understanding their dynamics, 
which are of special interest to investors and economic policymakers [5].

The availability of data on digital traces is growing to unprecedented sizes, but inferring actionable 
knowledge from large-scale data is far from being trivial. This is especially important for computational finance, 
where digital traces of human behaviour offer a great potential to drive trading strategies. We contribute to this by 
providing a consistent approach that integrates various data sources in the design of algorithmic traders. This 
allows us to derive insights into the principles behind the profitability of our trading strategies. We illustrate our 
approach through the analysis of Bitcoin, a crypto currency known for its large price fluctuations. In our analysis, 
we include economic signals of volume and price of exchange for USD, adoption of the Bitcoin technology and 
transaction volume of Bitcoin. We add social signals related to information search, word of mouth volume, 
emotional valence and opinion polarization as expressed in tweets related to Bitcoin for more than 3 years. Our 
analysis reveals that increases in opinion polarization and exchange volume proceed rising Bitcoin prices, and that 
emotional valence precedes opinion polarization and rising exchange volumes. We apply these insights to design 
algorithmic trading strategies for Bitcoin, reaching very high profits in less than a year. We verify this high 
profitability with robust statistical methods that take into account risk and trading costs, confirming the 
longstanding hypothesis that trading-based social media sentiment has the potential to yield positive returns on 
investment [6].

3. METHODOLOGY

3.1 Data Pre-processing
Validation techniques in machine learning are used to get the error rate of the Machine Learning (ML) 

model, which can be considered as close to the true error rate of the dataset. If the data volume is large enough to 
be representative of the population, you may not need the validation techniques. However, in real-world scenarios, 
to work with samples of data that may not be a true representative of the population of given dataset. To finding the 
missing value, duplicate value and description of data type whether it is float variable or integer. The sample of data 
used to provide an unbiased evaluation of a model fit on the training dataset while tuning model hyper parameters.

The evaluation becomes more biased as skill on the validation dataset is incorporated into the model 
configuration. The validation set is used to evaluate a given model, but this is for frequent evaluation. It as machine 
learning engineers uses this data to fine-tune the model hyper parameters. Data collection, data analysis, and the 
process of addressing data content, quality, and structure can add up to a time-consuming to-do list. 
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During the process of data identification, it helps to understand your data and its properties; this knowledge 
will help you choose which algorithm to use to build your model.

Fig 2 Module Diagram

3.2 Exploration data analysis of visualization

Data visualization is an important skill in applied statistics and machine learning. Statistics does indeed focus 
on quantitative descriptions and estimations of data. Data visualization provides an important suite of tools for 
gaining a qualitative understanding. This can be helpful when exploring and getting to know a dataset and can help 
with identifying patterns, corrupt data, outliers, and much more. With a little domain knowledge, data 
visualizations can be used to express and demonstrate key relationships in plots and charts that are more visceral 
and stakeholders than measures of association or significance. Data visualization and exploratory data analysis are 
whole fields themselves and it will recommend a deeper dive into some the books mentioned at the end.

Sometimes data does not make sense until it can look at in a visual form, such as with charts and plots. Being 
able to quickly visualize of data samples and others is an important skill both in applied statistics and in applied 
machine learning. It will discover the many types of plots that you will need to know when visualizing data in 
Python and how to use them to better understand your own data.

ÿ How to chart time series data with line plots and categorical quantities with bar charts.
ÿ How to summarize data distributions with histograms and box plots.

Fig 3 btc_search_trends
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Fig 4 Accuracy details

3.3 Building the classification model
Here we are building various model by using various algorithms to get an efficient and best to predict our bit coin. 
The algorithms by which the classification module includes

1. Logistic Regression
Logistic regression is a process of modeling the probability of a discrete outcome given an input variable. 

The most common logistic regression models a binary outcome; something that can take two values such as 
true/false, yes/no, and so on. Multinomial logistic regression can model scenarios where there are more than two 
possible discrete outcomes. Logistic regression is a useful analysis method for classification problems, where you 
are trying to determine if a new sample fits best into a category. As aspects of cyber security are classification 
problems, such as attack detection, logistic regression is a useful analytic technique [7].

2. Linear Regression
Linear Regression is a machine learning algorithm based on supervised learning. It performs a regression task. 
Regression models a target prediction value based on independent variables. It is mostly used for finding out the 
relationship between variables and forecasting. Different regression models differ based on – the kind of 
relationship between dependent and independent variables they are considering, and the number of independent 
variables getting used [8].It performs a regression task. Regression models a target prediction value based on 
independent variables. It is mostly used for finding out the relationship between variables and forecasting. 
Different regression models differ based on the kind of relationship between dependent and independent 
variables, they are considering and the number of independent variables being used.

Linear regression performs the task to predict a dependent variable value (y) based on a given independent 
variable (x). So, this regression technique finds out a linear relationship between x (input) and y(output). Hence, 
the name is Linear Regression.Linear regression is one of the easiest and most popular Machine Learning 
algorithms. It is a statistical method that is used for predictive analysis. Linear regression makes predictions for 
continuous/real or numeric variables such as sales, salary, age, product price, etc.

Linear regression algorithm shows a linear relationship between a dependent (y) and one or more independent (y) 
variables, hence called as linear regression. Since linear regression shows the linear relationship, which means it 
finds how the value of the dependent variable is changing according to the value of the independent variable.The 
linear regression model provides a sloped straight line representing the relationship between the variables

Simple linear regression:
Y = a + bX + u.
Multiple linear regression:
Y = a + b1X1

+ b2X2 + b3X3 + ... + btXt + u. Where,
∑ Y = the variable that you are trying to predict (dependent variable) 
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∑ X = the variable that you are using to predict Y (independent variable) 
∑ a = the intercept 
∑ b = the slope.
∑ u = the regression residual.

There is a linear relationship between the dependent variables and the independent variables. The independent 
variables are not too highly correlated with each other. yi observations are selected independently and randomly 
from the population. Residuals should be normally distributed with a mean of 0 and variance σ

Fig 5 Code of Linear Regression

3. Decision Tree Regression
Decision tree builds regression or classification models in the form of a tree structure. It breaks down a dataset into 
smaller and smaller subsets while at the same time an associated decision tree is incrementally developed. The final 
result is a tree with decision nodes and leaf nodes. A decision node (e.g., Outlook) has two or more branches (e.g., 
Sunny, Overcast and Rainy), each representing values for the attribute tested. Leaf node (e.g., Hours Played) 
represents a decision on the numerical target. 

The topmost decision node in a tree which corresponds to the best predictor called root node. Decision trees can 
handle both categorical and numerical data [9].Decision Tree - Regression. Decision tree builds regression or 
classification models in the form of a tree structure. It breaks down a dataset into smaller and smaller subsets while 
at the same time an associated decision tree is incrementally developed. The final result is a tree with decision 
nodes and leaf nodes.

Decision tree builds regression or classification models in the form of a tree structure. It breaks down a dataset into 
smaller and smaller subsets while at the same time an associated decision tree is incrementally developed.

The final result is a tree with decision nodes and leaf nodes. A decision node (e.g., Outlook) has two or more 
branches (e.g., Sunny, Overcast and Rainy), each representing values for the attribute tested. Leaf node (e.g., Hours 
Played) represents a decision on the numerical target. The topmost decision node in a tree which corresponds to the 
best predictor called root node. Decision trees can handle both categorical and numerical data.

Decision Tree is one of the most commonly used, practical approaches for supervised learning. It can be used 
to solve both Regression and Classification tasks with the latter being put more into practical application. It is a 
tree-structured classifier with three types of nodes.Decision trees where the target variable can take continuous 

https://www.investopedia.com/terms/l/linearrelationship.asp
https://www.investopedia.com/terms/c/correlation.asp
https://www.investopedia.com/terms/n/normaldistribution.asp
https://www.investopedia.com/terms/v/variance.asp
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values (typically real numbers) are called regression trees. Decision trees are among the most popular machine 
learning algorithms given their intelligibility and simplicity.

Fig 6 Code of Decision Tree Regression

4. Random Forest Regression

We will use the sklearn module for training our random forest regression model, specifically the 
RandomForestRegressor function. The RandomForestRegressor documentation shows many different parameters 
we can select for our model [10].Random Forest Regression is a supervised learning algorithm that uses ensemble 
learning method for regression.

Ensemble learning method is a technique that combines predictions from multiple machine learning algorithms to 
make a more accurate prediction than a single model.We have a basic understanding of how the Random Forest 
Regression model works, we can assess its performance on a real-world dataset. Similar to my previous posts, I will 
be using data on House Sales in King County, USA.After importing the libraries, importing the dataset, addressing 
null values, and dropping any necessary columns, we are ready to create our Random Forest Regression model. 
From the sklearn package containing ensemble learning, we import the class Random Forest Regressor, create an 
instance of it, and assign it to a variable.

The parameter n_estimators creates n number of trees in your random forest, where n is the number you pass in. We 
passed in 10.The .fit() function allows us to train the model, adjusting weights according to the data values in order 
to achieve better accuracy. After training, our model is ready to make predictions, which is called by 
the .predict() method.A random forest is a meta estimator that fits a number of classifying decision trees on various 
sub-samples of the dataset and uses averaging to improve the predictive accuracy and control over-fitting. The sub-
sample size is controlled with the max_samples parameter if Bootstrap = True (default), otherwise the whole 
dataset is used to build each tree.

https://en.wikipedia.org/wiki/Real_numbers
https://en.wikipedia.org/wiki/Regression_analysis
https://en.wikipedia.org/wiki/Decision_tree
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Fig 7 Code of Random Forest Regression

5. Support Vector Regression

Support Vector Regression is a supervised learning algorithm that is used to predict discrete values. 
Support Vector Regression uses the same principle as the SVMs. The basic idea behind SVR is to find the best fit 
line. In SVR, the best fit line is the hyperplane that has the maximum number of points [11].

Support Vector Machines (SVM) are popularly and widely used for classification and regression problems in 
machine learning.The regression problem is a generalization of the classification problem, in which the model 
returns a continuous-valued output, as opposed to an output from a finite set. In other words, a regression model 
estimates a continuous-valued multivariate function.

SVMs solve binary classification problems by formulating them as convex optimization problems. The 
optimization problem entails finding the maximum margin separating the hyperplane, while correctly classifying 
as many training points as possible. SVMs represent this optimal hyperplane with support vectors. The sparse 
solution and good generalization of the SVM lend themselves to adaptation to regression problems. 

SVM generalization to SVR is accomplished by introducing an ε-insensitive region around the function, called 
the ε-tube. This tube reformulates the optimization problem to find the tube that best approximates the 
continuous-valued function, while balancing model complexity and prediction error. More specifically, SVR is 
formulated as an optimization problem by first defining a convex ε-insensitive loss function to be minimized and 
finding the flattest tube that contains most of the training instances.

Hence, a multi-objective function is constructed from the loss function and the geometrical properties of the 
tube. Then, the convex optimization, which has a unique solution, is solved, using appropriate numerical 
optimization algorithms. The hyperplane is represented in terms of support vectors, which are training samples 
that lie outside the boundary of the tube. As in SVM, the support vectors in SVR are the most influential 
instances that affect the shape of the tube, and the training and test data are assumed to be independent and 
identically distributed (iid), drawn from the same fixed but unknown probability distribution function in a 
supervised-learning context.
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Fig 8 Code of Support Vector Regression

6. Lasso Regression

Lasso regression is a type of linear regression that uses shrinkage. Shrinkage is where data values are shrunk 
towards a central point, like the mean. The lasso procedure encourages simple, sparse models (i.e. models with 
fewer parameters). This particular type of regression is well-suited for models showing high levels of 
muticollinearity or when you want to automate certain parts of model selection, like variable selection/parameter 
elimination [12].

Lasso regression is a regularization technique. It is used over regression methods for a more accurate prediction. 
This model uses shrinkage. Shrinkage is where data values are shrunk towards a central point as the mean. The 
lasso procedure encourages simple, sparse models (i.e. models with fewer parameters).

The word “LASSO” stands for Least Absolute Shrinkage and Selection Operator. It is a statistical formula for 
the regularisation of data models and feature selection.Lasso regression is a regularization technique. It is used 
over regression methods for a more accurate prediction. This model uses shrinkage. Shrinkage is where data 
values are shrunk towards a central point as the mean.

The lasso procedure encourages simple, sparse models (i.e. models with fewer parameters). This particular 
type of regression is well-suited for models showing high levels of multicollinearity or when you want to 
automate certain parts of model selection, like variable selection/parameter elimination.

Lasso Regression uses L1 regularization technique (will be discussed later in this article). It is used when we 
have more number of features because it automatically performs feature selection.The L1 regularization 
performed by Lasso, causes the regression coefficient of the less contributing variable to shrink to zero or near 
zero.Lasso regression uses shrinkage, where the data values are shrunk towards a central point such as the 
mean value.
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Fig 9 Code of Lasso Regression

4. EXPERIMENTS AND RESULTS

4.1 Overview

In machine learning and statistics, classification is a supervised learning approach in which the computer program 
learns from the data input given to it and then uses this learning to classify new observation. This data set may 
simply be bi-class (like identifying whether the person is male or female or that the mail is spam or non-spam) or it 
may be multi-class too. 

Some examples of classification problems are: speech recognition, handwriting recognition, bio metric 
identification, document classification etc. In Supervised Learning, algorithms learn from labeled data. After 
understanding the data, the algorithm determines which label should be given to new data based on pattern and 
associating the patterns to the unlabeled new data.

Fig 10 Process of Machine Learning

4.2 Dataset

The dataset were originally consists of 2310 rows with 9 columns. After the elimination of null values,the dataset 
that are used for our project contains totally 1002 rows taking 9 columns. The columns includes

ÿ Date
ÿ BTC price [USD]
ÿ n-transactions fee [USD]



International Journal of Early Childhood Special Education (INT-JECSE) 
DOI: 10.9756/INT-JECSE/V14I2.508 ISSN:1308-5581 Vol 14, Issue 02, 2022

4601

ÿ BTC search trends
ÿ Gold price[USD]
ÿ SP500 close index
ÿ Oil WTI 
ÿ price[USD]
ÿ M2(Not seasonally adjusted)[1e+09 USD]

Table 1 Dataset

4.3 Comparison of algorithm

It is important to compare the performance of multiple different machine learning algorithms consistently and it 
will discover to create a test harness to compare multiple different machine learning algorithms in Python with 
scikit-learn. It can use this test harness as a template on your own machine learning problems and add more and 
different algorithms to compare. Each model will have different performance characteristics. Using resampling 
methods like cross validation, you can get an estimate for how accurate each model may be on unseen data. It needs 
to be able to use these estimates to choose one or two best models from the suite of models that you have created. 
When have a new dataset, it is a good idea to visualize the data using different techniques in order to look at the 
data from different perspectives. 

The same idea applies to model selection. You should use a number of different ways of looking at the estimated 
accuracy of your machine learning algorithms in order to choose the one or two to finalize. A way to do this is to 
use different visualization methods to show the average accuracy, variance and other properties of the distribution 
of model accuracies.
In the next section you will discover exactly how you can do that in Python with scikit-learn. The key to a fair 
comparison of machine learning algorithms is ensuring that each algorithm is evaluated in the same way on the 
same data and it can achieve this by forcing each algorithm to be evaluated on a consistent test harness.
In the example below 6 different algorithms are compared:

ÿ Logistic Regression
ÿ Linear Regression
ÿ Decision Tree Regression
ÿ Random Forest Regression
ÿ Support Vector Regression
ÿ Lasso Regression

Here, comparing all the algorithm and taking the algorithm with best accuracy for our prediction.
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Fig 11 Accuracy of Linear Regression

Fig 12 Accuracy of Decision Tree Regression

Fig 13 Accuracy of Random Forest Regression

Fig 14 Accuracy of Lasso Regression

4.4 Prediction Result

Machine learning needs data gathering have lot of past data’s. Data gathering have sufficient historical data and 
raw data. Before data pre-processing, raw data can’t be used directly. It’s used to pre-process then, what kind of 
algorithm with model. Training and testing this model working and predicting correctly with minimum errors. 
Tuned model involved by tuned time to time with improving the accuracy.
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Fig 15 Prediction code

4.5 Deployment 

Flask is a micro web framework written in Python.
It is classified as a micro-framework because it does not require particular tools or libraries.
It has no database abstraction layer, form validation, or any other components where pre-existing third-party 
libraries provide common functions.
However, Flask supports extensions that can add application features as if they were implemented in Flask itself.
Flask has become popular among Python enthusiasts. As of October 2020, it has second most stars on GitHub 
among Python web-development frameworks, only slightly behind Django, and was voted the most popular web 
framework in the Python Developers Survey 2018.

Flask was designed to be easy to use an extend.  The idea behind Flask is to build a solid foundation for web 
applications of different complexity. From then on you are free to plug in any extensions you think you need. Also 
you are free to build your own modules. Flask is great for all kinds of projects.  It's especially good for prototyping. 
Flask depends on two external libraries: the Jinja2 template engine and the Werkzeug WSGI toolkit.

Still the question remains why use Flask as your web application framework if we have immensely powerful 
Django, Pyramid, and don’t forget web mega-framework Turbo-gears? Those are supreme Python web frameworks 
BUT out-of-the-box Flask is pretty impressive too with its
• Built-In Development server and Fast debugger
• integrated support for unit testing
• RESTful request dispatching
• Uses Jinja2 Templating
• support for secure cookies
• Unicode based
• Extensive Documentation
• Google App Engine Compatibility
• Extensions available to enhance featuresdesired
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Fig 16 Depolyment using Flask

5. CONCLUSION AND FUTURE WORK

The analytical process started from data cleaning and processing, missing value, exploratory analysis and finally 
model building and evaluation. The best accuracy on public test set is higher accuracy score is will be find out. This 
application can help to find the BITCOIN Market Price.

ÿ Bit coin Market Price prediction to connect with AI model.
ÿ To automate this process by show the prediction result in web application or desktop application.
ÿ To optimize the work to implement in Artificial Intelligence environment.
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