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ABSTRACT 

In this paper, I analyze a variety of sentiment analysis models for 

the forecasting of prices in the stock market. Many investors today 

believe in the efficient market hypothesis[5], which states that 

the stock market is efficient in the sense that the current security 

prices incorporate all past information. However, many investors 

have been able to outperform the market as a whole over long 

periods of time using technical indicators, fundamental analysis, 

valuation, analysis of news data, and extensive industry knowledge. 

Therefore, I make use of news data to see if it is possible to predict 

the same-day performance of individual stocks/indexes with better 

than random results. I also compare pre-trained BERT models to a 

baseline model to examine if training on highly specific financial 

data has any benefit in terms of the accuracy. 
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1 INTRODUCTION 

Forecasting the stock market has always been a problem which has 

captivated data scientists, mathematicians, and deep learning engi­

neers alike. According to the Efficient Market Hypothesis (EMH), 

the stock market is efficient and a securities current price should 

reflect all prior information. [5] However, many investors, such as 

the famous Warren Buffet, have been able to historically outper­

form the market. This has been done by using multiple modes of 

information such as news data, company financial data, technical 

indicators in stock prices, and even insider knowledge which is 

not immediately available to the public. The father of the efficient 

market hypothesis, also showed strong evidence that historical 
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stock prices display random walk patterns, and thus future stock 

prices should be virtually impossible to predict with previous price 

data. [ 4] Thus, that should leave either news data, financial data, 

industry knowledge, and insider knowledge as the only alternative 

indicators for a stocks future price. As ready access to the latter 

three is not feasible on a large scale for deep learning, I seek to train 

a variety of natural language deep learning models on datasets 

of historical news data. First, I try training an LSTM using pre­

trained word embeddings to predict the sentiment, or direction, 

of the DOW Jones Industrial Average (DJI). Then, I try predicting 

the direction of individual stocks using a larger dataset of specific 

financial data from investing.com using a pre-trained Bidirectional 

Encoder Representation of Transformers (BERT) model. Finally, I 

try the predicting the direction of individual stocks on a much larger 

dataset of analyst ratings from benzinga.com. I also conduct some 

ablation studies on the models and look at the effects of finetuning, 

vs. predicting with pre-trained sentiments without any additional 

training. 

2 PROBLEM STATEMENT 

Predict the direction of stock price using a variety of deep learn­

ing language models on news headlines, and examine how the 

sentiment of news headlines relate to stock price. 

3 RELATED WORK 

It was shown that there is relation between stock news data and 

the stock stock price. (Khedr et. al, 2017) shows that the movement 

of a stocks price can be predicted with 59.18% accuracy using a K­

Nearest Neighbors Classifier on stock news sentiment from a Naive 

Bayes classifier. [7] (Shah et. Al, 2018) develop a dictionary-based 

sentiment analysis model which was able to display 70.59% accuracy 

in predicting the short term direction of the stock market.[11] 

(Attigeri et. al, 2015) tries forecasting directions of stock prices 

using a sum of word sentiments in news data. [2] 

4 TECHNIQUE & EVALUATION 

4.1 Predicting Dow Jones Performance with 
World News Data 

I first tried to utilize a dataset from Kaggle, which consists of 8 

years worth of daily world news headlines from Reddit [12]. This 

dataset has 25 headlines per day, covering 1989 days, all pulled 

from the top posts on the Reddit channel r\worldnews channel from 

the years 2008 - 2016. This dataset has a binary label of whether 

the Dow Jones Industrial Average(DJI) went up or down on each 

given day. The task is then to predict the direction of this stock 

index on a given day, by processing the text data in some manner. 

One intuitive approach for processing this data is by training a 

Long Short Term Memory (LSTM) model on the data, as well as 














