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Central Question

Can we predict the stock price movements of a company using the sentiment
scores of financial news headlines?

_Approach .

—_——

»

e Explore news sentiment data to find features that correlate with stock price
movement.

e Develop and validate predictive models that use data from financial news
headlines, alongside features from stock data, to predict the stock price
movement of S&P 500 companies (focusing on 15 of them).

| Testing

== Run a simulation of an investment portfolio directed by the best model, and

evaluate how it performs during the test period.



Data Gathering

We used Stock News API to collect news from sources in‘c]udin’g
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The Motley Fool g

. : Investor's Business Daily Iod
Zacks Investment Research
Market Watch
24/7 Wall Street
Reuters
CNBC
Business Wire
Forbes
The Guardian
Fox Business
NY Times
...and more ...
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Data Gatherlng

We collected market data usmg yFinance, and/selected the top
3 sectors based on market weight.

— — Healthcare Technology Finance
Pr m'ifcﬁe %’sector ‘we picked 5 Iarge cab companles that generate
SfL /T | L ?"\’Ei \v;cm a coﬁ sistent frequency
Eli Lilly & Co %%E Apple J P Morgan Chase & Co
g % United Health < =/ Microsoft Visa
. g1 Johnson & Johnson Nvidia Mastercard
Merck & Co Inc Google Bank of America

39"/ AbbVie Inc Amazon Wells Fargo



Data Gathering

We gathered 63704 ai'ticles, (
\ along with . |
Market data spread throughout the timespan of 5 years

]

March 2019 - March 2024

Stock Opening Prices Over Time
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Initial Decisions A
Train - Test - Split ’ R,

Our dataset included 5 years of stock prices and news headlines.
o We set aside the last year of data as our test set (March 2023 - March 2024)
° From the 4 years in our training set, we used the last year, broken into 4 3-month increments as

validation sets.

Stock Opening Prices Over Time
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Sentiment Analj(sis Tools. . .
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Sentiment analysis is the process of analyzing groups of texts (such as sentences or articles) to assign a value to it that
reflects how positive, negative, or neutral the overall sentiment seems).
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_ A < ; y Scores - Positive score

Ok . . WA . — \
of T 1 Breaks into Assigns each meaningful § » Combines the el SRl
e o  smaller [ | tokenavalueof-1,0,1 ESSEM values to create the ‘ Negative score

. ./ “tokens” 1 overall scores

e \\ > 7 : ' - Compound score

4 e  Vader (Valence Aware Dictionary and sEntiment Reasoner)

o ol Is an open sourced rule-based sentiment analysis tool. While it's meant to work well with text from social media, it
‘® = - TR . . . . ..

: %‘ displays mixed performance in domain-specific contexts.

£ e FinVader

. :(. We used, FinVader, a variant of Vader, which includes finance lexicons.


https://github.com/cjhutto/vaderSentiment/blob/master/README.rst
https://github.com/PetrKorab/FinVADER/blob/main/README.md

Exploratory Data Analysis

Observations .

But in several companies, there are other combinations that seem to show a significant correlation, such as
percentage change of opening price vs number of positive articles and number of negative article.

Average Correlation of pct_change_open with Other Variables
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num_neg_articles num_pos_articles max_senti_articles min_senti_articles Tot_num_articles
Variables



Previous Days’ News Data

Vader scores
FinVader Scores
The percentage change

in sentiment scores
over the last 5 days’
average

Total number of articles
Total number of
negative / positive
articles
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Stock Portfolio.iSirh‘uIat,ion.

KPI: Did we make beyond a —% profit in the simul‘a‘ted s;énario? .
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Models Used

Baseline Model: ARIMA

Model 1
Logistic Regression

Model 2
Gradient Boosted Decision Trees

Model 3
Long Short Term Memory (LSTM)



Stock Portfolio Slmulatlon
KPI: Did we make beyond a —% profit ||*.Lthe S|mul'a'ted sjwrro?
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Conclusions

And Observations

News Sentiment Matters!

Our models show improvement in accuracy of stock selection over making random guesses.
Ubiquity of news presents some challenges with determining how to capture and model
sentiment.

Our study demonstrates the usefulness of news sentiment and highlights the need for future
research.



Further Questions %

And Other Possible Research Directions_
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° Future studies should examine the interplay between financial news and social media commentary on

stock movement

e Simulations and additional feature engineering that assess the recency and length of news cycles (7

days, monthly, quarterly, yearly, etc) on stock movement may improve model performance
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