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AHHOTaIII/[SI: IlosgBnenue I_II/I(l)pOBBIX KOMMYHHUKAIIUOHHBIX l'IJ'IaT(bOpM CYIICCTBCHHO ITOBJIUAJIO
Ha JUHAMUKY (I)OHIIOBOI‘O PBIHKA. HosoctHBIE CcTaTtbu u Hy6JII/IKaI_[I/II/I B COLMAJIbBHBIX CCTAX CTalIu
BayKHEHIIINMU (baKTopaMI/I, BJIMAIOIIUMMHU Ha HACTPOCHUA HHBECTOPOB M, CII€A0OBATCIbHO, HAa ICHBL aKI.[HfI.
B 3TOM uccnenoBaHHKM pacCMaTPUBAETCSl MCIOJIb30BAHHWE METOJ0B MamuHHOro oOyuenus (ML) mis
aHaJIM3a BIWUSHUS HOBOCTEH H COUAaJIBHBIX ceTeil Ha TEHACHIIUU (bOH,Z[OBOl“O PbIHKA. I/ICHOHBS}U{
TEXHOJIOTHIO 00paboTku ectectBeHHOro si3bika (NLP) u pasnmunbie momenun ML, Mbl cTpemMumcs
IIPOrHO3UPOBATh ABMIKCHHE LICH HAa aKIIMK Ha OCHOBE aHalin3a TCKCTOBBIX NJaHHBIX. Hammu PE3YIbTATHI
MOKa3bIBaIOT, yT0 ML-Mozenu MoryT 3 peKTHBHO yIaBIMBATh PEAKLUIO PhIHKA HA HOBOCTH U CUTHAJIBI
CONHAaJIBHBIX ceTeﬁ, npeajiarad HHBECTOpaM U (bHHaHCOBBIM AHAJIMTHUKaM ICHHYIO I/IH(bOpMaLII/IIO.

Abstract: The advent of digital communication platforms has significantly influenced stock
market dynamics. News articles and social media posts have become critical factors in shaping investor
sentiments and, consequently, stock prices. This study explores the use of machine learning (ML)
techniques to analyze the impact of news and social media on stock market trends. By leveraging natural
language processing (NLP) and various ML models, we aim to predict stock price movements based on
sentiment analysis of textual data. Our findings demonstrate that ML models can effectively capture
market reactions to news and social media signals, offering valuable insights for investors and financial
analysts.

KiroueBble ci1oBa: (bOH,[[OBLIfI PBIHOK, MAaIlTUHHOC 06yquHe, 06pa60T1<a CCTCCTBCHHOTI'O sAA3BIKA,
aHaJIM3 HACTPOCHHM, COIMATIbHBIC CETH, BIMSHUE HOBOCTEH, (DMHAHCOBBIE TEHACHITUH.
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Introduction:

The stock market is profoundly influenced by information dissemination. Traditional news outlets
and emerging social media platforms serve as primary sources of information that can sway investor
behavior. This dynamic has made the analysis of news and social media a crucial component in
understanding market trends. With advancements in machine learning, it is now possible to
systematically analyze vast amounts of textual data and extract meaningful patterns that correlate with
stock price movements.

This paper investigates the application of ML techniques to assess the impact of news and social
media on stock market trends. We employ natural language processing to analyze the sentiment of texts
and integrate these insights into predictive models. Our research aims to determine the effectiveness of
these models in forecasting stock prices and their potential application in financial decision-making.

Methodology:

Data Collection and Preprocessing

Data was collected from multiple sources, including financial news websites, social media
platforms (e.g., Twitter), and historical stock prices. The dataset spans five years and includes both
textual data and corresponding stock price information.
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Preprocessing Steps:

1. Cleaning: Removal of HTML tags, special characters, and irrelevant information.

2. Tokenization: Splitting text into individual words or tokens

3. Stop Words Removal: Eliminating common words that do not contribute to the sentiment.

4. Stemming and Lemmatization: Reducing words to their base or root forms.

Sentiment Analysis

We employed NLP techniques to determine the sentiment of each news article and social media
post. The sentiment analysis was conducted using pre-trained models such as VADER (Valence Aware
Dictionary and sentiment Reasoner) for social media and TextBlob for news articles. Sentiments were
classified as positive, negative, or neutral.

Machine Learning Models

Several ML models were tested to predict stock price movements based on the sentiment scores:

1. Linear Regression: To model the relationship between sentiment scores and stock prices.

2. Support Vector Machines (SVM): For classification of stock price movements (up, down,
stable).

3. Recurrent Neural Networks (RNN): Particularly Long Short-Term Memory (LSTM)
networks to capture temporal dependencies in the data.

4. Random Forest: To handle non-linear relationships and interactions between variables.

Model Evaluation

Models were evaluated using metrics such as Mean Absolute Error (MAE), Root Mean Square
Error (RMSE), and classification accuracy for the directional movement prediction.

Results:

Linear Regression MAE: 6.327966684363544

Linear Regression RMSE: 8.459767561879215
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LSTM MAE: 7.4843756686316585

LSTM RMSE: 8.907529583180562
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Random Forest Accuracy: .45

Random Forest Confusion Matrix
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Discussion:

The analysis revealed that news and social media sentiments significantly influence stock market
trends. Positive sentiments generally correlate with rising stock prices, while negative sentiments often
precede declines. Among the models tested, the LSTM network demonstrated superior performance in
capturing temporal dependencies and providing accurate predictions.

The findings highlight the potential of ML models to enhance traditional financial analysis by
incorporating real-time sentiment data. However, the variability in social media data quality and the
complexity of financial markets pose challenges that require ongoing refinement of models and
methodologies.

Conclusion:

This study confirms the significant impact of news and social media on stock market trends and
the utility of machine learning in analyzing these effects. By leveraging NLP and advanced ML models,
investors and analysts can gain a deeper understanding of market sentiments and make more informed
decisions. Future research should focus on improving data quality and exploring the integration of
additional data sources to enhance prediction accuracy.
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