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Abstract - Stock market data is in nonlinear fashion, heavy
fluctuated data, time series data, present heavy noisy data,
and handling such a data is a one of the crucial tasks.
Traditional stock prediction approaches using ML
approaches were exhibits moderate results and not
appropriate to handle heavy fluctuated and noisy data
samples related to stock market. Many of these techniques
are depends on short term fluctuations in the stocks and
many be representing wrong stock predictions. In this
research we developed Hybrid Stock Market Analysis and
Prediction approach, capable to handle heavy fluctuated
stock market dynamic dataset to enhance prediction,
feature encryption techniques are used to convert
continuous data samples into consistent representation, and
the model can be easily predicting the changes in the
market trend. All the data samples are processed using
hybrid ML approach for modelling based on temporal
dependencies and the segments of time are prioritize with
help of attention technique. Performance of proposed
model is evaluated and compared with LSTM, MLP, RF,
SVM, and LR approaches are evaluated in terms of
accuracy, precision, recall, F1-score, FPR, FNR, MCC, and
AUC values. Proposed model exhibits greater accuracy,
exhibits greater precision, exhibits greater recall, exhibits
greater Fl-score, exhibits low FPR, exhibits low FNR,
exhibits greater MCC, and exhibits greater AUC compare
with other similar techniques.

Key Words: Machine Learning, Deep Learning, LSTM,
Random Forest, Support Vector Machine, MLP, FPR,
FNR, Logistic Regression

1.INTRODUCTION

In general stock prices are heavy noisy, continuous,
dynamic, timely changing data samples. Predicting stock
movements is a one of the crucial and challenging tasks due
to heavy fluctuations, uncertainty exists, and many
parameters influence the stock prices that are users trust on
a particular industry, politics, and news about stock market
[1]. Now a days predicting stock prices is gaining greater
popularity due to successful prediction of stock prices may
guide many investors to invest money on appropriate stocks
[2]. The prediction probability is more then only the investor
may get profits, if the model predicts consistently
movement of stock price that will be helpful to investor to
take decisions on investment [3].

A stock price in the market is the data gathered from
buying and selling of stocks over a period of time.
Prediction of stocks may help to analyze the current market
of stock price and selection of appropriate techniques to
study market is place equal role [4]. Many financial
organizations and people who are performing trading has
generated many trading applications to analyze the stock
price and suggest to their customers, but unfortunately all
these applications suggest only mean returns [5]. A stock
price of any industry is just a value calculated by
determining the expectation of cash transactions of a
company in future and not considers current position of the
industry in the market [6].

The present stock value of a company in the market can
be deviated from original company stock value due to many
unwanted causes on the basic operations of industry and
completely it is decided based on opinion about the
company on public [7]. suppose heavy fluctuation in the
market due to many reasons, experts and knowledge
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engineers only can able to analyze the correct stock value
and these are helpful to predict stock of a company in future
[8]. many of the investors depends purely on their luck, the
advanced stock trading applications facilitate many services
to analyze future stock price of industry and automatically
helps stock analysts with more parameter values to perform
better stock predictions [9].

Authors in [10] described how prices of stock impact on
financial position of industry, prediction of any stock is
completely based depends on information that are available
from various sources, all these information is classified into
two categories, one if qualitative (posts, news articles,
announcements on stocks, annual reports on industry
financial positions), and second one is quantitative
(turnover, stock prices). Stock prices are affected on many
parameters like sentiments of investors, news articles, and
volume of stock trade [11]. In order to predict stocks
depending on single source of information is not enough and
before going to decision about stocks it is mandatory to take
information from multiple sources (social media blogs,
stock related information from newspapers, public talk
about company stocks, and so on) [12].

2. Related Work

Authors in [13] developed a new model based on RF
approach to analyze stock prices are heavily fluctuated data,
users invest their money into a particular company stock
based on some predictive decisions, in order to take such a
decisions user may follow some apps or trading tools to gain
more profits. Authors in [14] introduced NN approach to
analyze local parameters, previous stock details are
recollected with help of neurons, their model is capable to
analyze continuous data samples, in addition to NN authors
used PSO technique to optimize weights of NN, and provide
suggestions how to predict opening price of a stock price.
Authors in [15] determined a new approach by combining
LSboost with RF, experiments are conducted with one-
decade historical stock prices, the results are also compared
with SVM, and explained how to predict closing value of
stock price.

Authors in [16] focused social media information
related to stock prices, studied how the people attracted
towards a particular company stocks, authors used data
mining methodologies to determine decisions on stock
prices. Authors in [17] used a new ANN approach to predict
closing value of a stock in the market, their model achieved
less computing time, occupied limited memory, and also
studied peak value of stocks, number of volumes sold or buy

per day, lowest value of stock, and their model achieved
acceptable performance. Authors in [18] conducted detailed
analysis on stock prices, they mainly concentrated on stock
market in India, authors used naive Bayes classification to
decide the tweets on stock is either positive or negative, and
their model shows moderate robustness while predicting
stock prices.

Authors in [19] implemented a new stock prediction
hybrid approach by combining PCA, DNN, and auto
encoding approaches. their model accepting large volume of
stock related data samples to analyze present stock trends,
and they are tried to predict stock prices under heavy
fluctuated stock data. Authors in [20] discussed LSTM
approach and achieved best results than RF, DNN, and LR
classification, stock price data were fully studied under
three different phases, stock fluctuations are observed with
long term stock market prices, the model predicts up and
down in the stock prices, and shows acceptable accuracy
while predicting stock prices. Authors in [21] elaborated
CNN approach, their model applied to historical stock price
data samples, the news spread by many experts are also
taken into consideration in this process, their model predicts
peak value of stock and average price of stock, and achieved
better performance than other similar kinds of approaches.

Authors in [22] used ML based approach for predicting
stock prices with different types of features by combining
RF and decision trees, showed enhanced accuracy between
different stock prices but robustness of their model varied
based on market conditions. Authors in [23] discussed a
new approach to analyses stock prices with available
historical data samples, authors decided that prediction of
stocks changes continuously is a one of the challenging and
difficult tasks, and shows less robustness to predict stock
prices under heavy fluctuations. Authors in [24] introduced
a new method how prices of stock impact on financial
position of industry and prediction of any stock is
completely based depends on information that are available
from various sources.

3. Hybrid Stock Prediction Approach

In this research we developed hybrid Stock Market
Analysis and Prediction approach, capable to handle heavy
fluctuated stock market dynamic dataset to enhance
prediction, feature encryption techniques are used to
convert continuous data samples into consistent
representation, and the model can be easily predicting the
changes in the market trend. All the data samples are
processed using hybrid DL approach by combining CNN
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for identifying local level patterns with LSTM for modeling
based on temporal dependencies and the segments of time
are prioritize with help of attention technique. The proposed
Stock prediction approach architecture is visualized in
figure 1.

Attention Weights

Trend-Deterministic Market
Trend
Prediction
(Upward or
Downward)

Output
Layer
(Signoid)

Prediction
Output

Trend-Based Feature
Vectors

Context Vector

Fig -1: Architecture of proposed Stock Prediction
Approach

In our proposed stock prediction approach used
historical stock price data, it is a continuous time sample
data about stock prices, dataset is generated from couple of
decades, and dataset is collected under normal and heavy

fluctuated market. The name the dataset used in our Fig. 1.

approach is OHLC dataset, it is an open source dataset
available in Kaggle information repository, and sample in
the dataset are recorded with time and price values. From
the OHLC dataset discovered more important features like
opening price of stock, closing price of stock, highest price
of stock, lowest price of stock, and the volume of stock
traded. The dataset samples are applied to feature
engineering process, eliminate noise from data samples, and
all data samples are applied to scaling. Once preprocessing
dataset is completed apply split technique to partition
dataset into seventy percent for training, fifteen percent for
testing, and fifteen percent for validation. Hyper parameters
in proposed stock prediction approach are tuned with {Size
of temporal window =20}, {filters=64}, {number of
parameters=12}, {Pool size=2}, {kernel size=3}, {units
hidden=128}, {Layers in LSTM=1}, {dimension in
attention =64}, {dropout=0.2}, {learning rate=0.005},
{Epochs =50}.

4. Performance Evaluation

Performance of proposed, CNN (Convolution Neural
Network), LSTM (Long Short-Term Memory), MLP
(Multilayer Perceptron), XGBoost (Extreme Gradient
Boosting), RF (Random Forest), SVM (Support Vector

Machine), LR (Logistic Regression) are evaluated in terms
of accuracy, precision, recall, Fl-score, FPR (False
Positive Rate), FNR (False Negative Rate), MCC
(Matthews Correlation Coefficient), and AUC (Area Under
ROC Curve). Accuracy of proposed approach is calculated
and then compared with CNN, LSTM, MLP, XGBoost, RF,
SVM, LR methods, SVM and LR shows moderate accuracy
because not able to handle dynamic temporal data samples,
ensemble technique were exhibits acceptable accuracy, our
model exhibits greater accuracy (95.6 percent), the
accuracy values of different approaches are visualized in
figure 2.

Accuracy (%)

XGBoost RF SVM LR

Accuracy values of different Prediction Models

Precision of proposed approach is calculated and then
compared with CNN, LSTM, MLP, XGBoost, RF, SVM,
LR methods, traditional approaches exhibits low precision
values because not able handle heavy fluctuated data
samples, ML and DL approaches optimize false detections
and shows moderate precision values, our model exhibits
greater precision (94.8 percent) compare with other similar
techniques, the precision values of different approaches are
visualized in figure 3.

Precision (%)

CNN LST™M MLP

KGBoost RF SVM LR

Fig. 2. Precision values of different Prediction Models
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Recall of proposed approach is calculated and then
compared with CNN, LSTM, MLP, XGBoost, RF, SVM,
LR methods, traditional approaches exhibits low recall
values because not able handle heavy fluctuated data
samples, ML and DL approaches optimize false detections
and shows moderate recall values, our model exhibits
greater recall (94.1 percent) compare with other similar
techniques, the recall values of different approaches are
visualized in figure 4.

Recall (%0)

CNN LST™ MLP XGBoost RF SVM LR Proposed

Fig. 3. Recall values of different Prediction Models

Fl-score of proposed approach is calculated and then
compared with CNN, LSTM, MLP, XGBoost, RF, SVM,
LR methods, and traditional approaches exhibits low F1-
score values because not able handle heavy fluctuated data
samples.

F1-Score (%)

CNN LsT™ MLP

XGBoost RF SVM LR Proposed

Fig. 4. F1-Score values of different Prediction Models

ML and DL approaches optimize false detections and
shows moderate Fl-score values, our model exhibits
greater F1-score (94.1 percent) compare with other similar
techniques, the F1-score values of different approaches are
visualized in figure 5. FPR represents count of wrong
positive predictions. FPR of proposed approach is
calculated and then compared with CNN, LSTM, MLP,
XGBoost, RF, SVM, LR methods, traditional approaches
exhibits greater FPR values because not able handle heavy

fluctuated data samples with noise, ML and DL approaches
optimize false detections and shows moderate FPR values,
our model exhibits low FPR (5.7 percent) compare with
other similar techniques, the FPR values of different
approaches are visualized in figure 6.

FPR (%)

20
.

CNN LST™M MLP KGBoost RF VM LR Proposed

Fig. 5. FPR values of different Prediction Models

FNR represents count of missing correct predictions. FNR
of proposed approach is calculated and then compared with
CNN, LSTM, MLP, XGBoost, RF, SVM, LR methods,
traditional approaches exhibits greater FNR values because
not able handle heavy fluctuated data samples with noise,
ML and DL approaches optimize false detections and
shows moderate FNR values but facing certain issues while
handling failure transactions, our model exhibits low FNR
(5.9 percent) compare with other similar techniques, the
FNR values of different approaches are visualized in figure
7.

FNR (%)

20
10 +
0 -

CNN LSTM MLP KGBoost RF SVM LR Proposed

Fig. 6. FNR values of different Prediction Models

MCC represents calculation of class labels under
imbalanced distribution of classes. MCC of proposed
approach is calculated and then compared with CNN,
LSTM, MLP, XGBoost, RF, SVM, LR methods, traditional

approaches exhibits low MCC values because not able
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handle heavy fluctuated data samples with noise, ML and
DL approaches optimize false detections and shows
moderate MCC values but facing certain issues while
handling failure transactions, our model exhibits greater
MCC (0.89) compare with other similar techniques, the
MCC values of different approaches are visualized in figure
8.

MCC

0o

08

0.7

06
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04
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02+

01

CNN LST™M MLP XGBoost RF SVM IR Proposed

Fig. 7. MCC values of different Prediction Models

AUC represents calculation of class labels under different
types of predefined threshold values. AUC of proposed
approach is calculated and then compared with CNN,
LSTM, MLP, XGBoost, RF, SVM, LR methods, traditional
approaches exhibits low AUC values because not able
handle heavy fluctuated data samples with noise, ML and
DL approaches optimize false detections and shows
moderate AUC values but facing certain issues while
handling failure transactions, our model exhibits greater
AUC (97 percent) compare with other similar techniques,
the AUC values of different approaches are visualized in
figure 9.

AUC

Fig. 8. AUC values of different Prediction Models

Performance of proposed approach is calculated and then
compared with CNN, LSTM, MLP, XGBoost, RF, SVM,
LR methods, traditional approaches exhibits low

performance values because not able handle heavy
fluctuated data samples, ML and DL approaches optimize
false detections and shows moderate performance values,
our model exhibits greater performance values compare
with other similar techniques, the performance values of
different approaches are visualized in figure 10.

W Recall (%)

W F1-Score (%)
_ EFPR{%)
=FNR (%)

= AUC (%)

CNN LST™ MLP XGBoost RF SVM LR Proposed

Fig.9. Performance values of different Prediction Models

5. CONCLUSIONS

Conventional stock prediction approaches using ML and
DL approaches were exhibits moderate results and not
appropriate to handle heavy fluctuated and noisy data
samples related to stock market. In this research we
developed Hybrid Stock Market Analysis and Prediction
approach, capable to handle heavy fluctuated stock market
dynamic dataset to enhance prediction, feature encryption
techniques are used to convert continuous data samples into
consistent representation, and the model can be easily
predicting the changes in the market trend. All the data
samples are processed using hybrid DL approach by
combining CNN for identifying local level patterns with
LSTM for modeling based on temporal dependencies and
the segments of time are prioritize with help of attention
technique. Performance of proposed method is evaluated
and compared with CNN, LSTM, MLP, XGBoost, RF,
SVM, and LR approaches are evaluated in terms of
accuracy, precision, recall, F1-score, FPR, FNR, MCC, and
AUC values. Our model exhibits greater accuracy (95.6
percent), exhibits greater precision (95.6 percent), exhibits
greater recall (94.4 percent), exhibits greater F1-score (94.1
percent), exhibits low FPR (5.7 percent), exhibits low FNR
(5.9 percent), exhibits greater MCC (0.89), and exhibits
greater AUC (97 percent) compare with other similar
techniques.
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