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Investments over the Years

In 1989, 32% of US families invested in the stock market 


Majority of investments are from retirement accounts

In 2019, 53% of US families invested in the stock market
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Investments over the Years

According to 

,  
had  in 2016. 

Although there have been an 
 in the number of 

families 
,   have 

been able to . 

The Federal 
Reserve’s Survey of Consumer 

Finances 30% of households
no wealth

increase
investing in the stock 

market fewer families
secure wealth
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Sentiment Analysis
Sentiment analysis (opinion mining) is a 

that ascertains whether the language in a text is positive, negative, or neutral. 



Types: rule-based, automatic, hybrid 

natural language processing technique 

Polarity: Measure of 
 language


Subjectivity: Measure of 

positive  
negative

personal 
opinion

and Sum of the  and 
then  of them 

between

valence scores
normalization

 [-1,1]

Labe and l Labe and lSentiment Metrics Compound
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Dataset: Reddit

Dataset: Reddit WorldNews Channel (r/worldnews) 

Timeline: June 8, 2008 to July 1, 2016

Information: Daily news headlines (Top 25 daily headlines) 


Monday - Friday: 
9:30am - 4pm


 


1,989 days 

LabelDate
Dow Jones 

Industrial Average

0: Decrease

1: Same/Increase

LabelLabelLabelLabel
Sentiment 
Analysis

LabelLabelLabelHeadline
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High/Low
Volume

Open/CloseOpen/Close Open/CloseAdj. Close

Dataset: DJIA
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Dataset: Dow Jones Industrial Average (DJIA)

Timeline: June 8, 2008 to July 1, 2016

Information: Prices of the DJIA 





Normal Distribution: Unimodal, No Cluster, No Outliers 

Subjectivity Polarity

Polarity and Subjectivity
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Volume of Stocks Traded
Statistics

For Labels 0 and 1, the 
 are

. The volume traded 
is slightly , 
which could be attributed to 

volume of 
stocks traded  uniformly 

distributed
lower with Label 1

retainment of stocks due to a 
positive mindset. 
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Linear Regression 

There is a  with 
both Labels 0 and 1 to the 
leftmost negative value of 
close to -1.00. Both labels 

showing a cluster around the 
same negative value suggests 
that sentiment 

 on the 
fluctuation of the stocks. 

large cluster

may not play a 
significant impact
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Linear Regression 

Equation: 


R^2:

MSE:

Predicted Change in Stock Price = 
-10.341 - 14.892(Sentiment Score)



 0.044%



 19926.4650


Statistics
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Analysis: Linear Regression 

Coefficient:

increase sentiment 
decrease
DJIA.  

 -14.892



The negative value 
suggests that an 

 in  
leads to a  in 

the 

The coefficient of 
determination (r^2) 

suggests that 
of the variation in 

can be 
determined by the 

0.044% 

stock prices 

sentiment score.

MSE: 

large error

incorrectedness

19926.4650



The  
indicates the model’s 

 in 
predicting most of the 
fluctuation in prices. 

Equation

Correlation

Mean Squared Error
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Analysis: Linear Regression 

Since the coefficient of determination 
is  at  and the , 

there is  to 
conclude existence of a 

 between sentiment 
scores and changes in stock prices. 

low 0.044% MSE is high
insufficient evidence

strong linear 
relationship

Since a linear regression model 
accurately predict the relationship, the 

data will be  and  to 
create a linear discriminant analysis 

prediction model. 

cannot 

trained tested

Conclusion

Next Steps
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Linear Discriminant Analysis 

Model

The dataset was split into 
training and testing data 

( ). Once the fit of the 
model was created, the 

 of the  
was calculated to be at . 

80:20 ratio

accuracy predictions
84%
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Linear Discriminant Analysis 

The 
describes the number of 

times the prediction model 
 for each 

label. Evidently, the wrong 
guesses are  for 

both labels. 

confusion matrix 

guesses wrong

rather low

Confusion Matrix
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Testing the Model

0

1 1

0

Actual Prediction

Dataset

Row 2

Row 1985

Introduction Exploration InsightsAnalysis



Limitations

The stock market is  by news articles and 
headlines, which  of the prediction model. Others 

factors can include interest rates, politics, and inflation.  

not solely affected
reduces the impact

Confounding Variables/Influences

The model  that may not always be 
available when investors make trading decisions.  such 

factors , however.


requires many components
Removing

reduces the accuracy of the model

Components of Model
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Conclusion

A does not accurately predict the fluctuation in stock 
prices based on sentiment as evident from the 

. However, creating a 
 at 84% in predicting the direction of the fluctuation in stock prices. 



By providing the model the relevant information, 
 make trading decisions after seeing the publication of certain 

news. The model is restricted to solely providing the  
 and not the , so conclusions cannot be made . 

linear regression model 
low coefficient of 

determination linear discriminant model is rather 
accurate

investors can more 
informatively

direction of the 
movement extent  too broad
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Questions?



Appendix: Cleaning the Data
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Appendix: Sentiment Analysis
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Appendix: Sentiment Analysis
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Appendix: Linear Regression
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Appendix: Data Set for Model
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Appendix: Creating the Model
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