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ABSTRACT- In this study, we present a novel approach to
global stock market prediction using a Deep Q-Network
(DQN) with a Convolutional Neural Network (CNN)
function approximator. Our model is designed to analyze
stock chart images as input to make predictions on the future
movements of stock prices. Remarkably, our model not only
demonstrates profitability when applied to the US stock
market, where it was trained, but also consistently yields
positive returns in 31 different countries over a span of 12

years.

We exclusively trained our model on historical data from the
US stock market and then evaluated its performance on
diverse international stock markets. Our findings reveal that
the portfolios constructed based on our model's predictions
typically generate returns ranging from 0.1% to 1.0% per
transaction, prior to considering transaction costs, across the
31 countries tested. These results suggest the presence of
patterns in stock chart images that exhibit consistent

correlations with stock price movements on a global scale.

Moreover, our study demonstrates the remarkable
transferability of our model's predictive capabilities. Even
when trained and tested on data from different countries
with varying market characteristics, our model consistently
demonstrates the ability to forecast future stock prices
effectively. This suggests that artificial intelligence-based
stock price forecasting models can be employed in relatively
small and emerging markets, even in cases where limited
historical data is available for training. In summary, our
research underscores the potential of combining deep
reinforcement learning techniques with CNNs for stock
market prediction. Our model not only exhibits profitability

in multiple global markets but also highlights the existence

of universal patterns in stock chart images that transcend
geographical boundaries. This research opens up exciting
possibilities for the application of Al-based forecasting
models in diverse and data-constrained financial markets,
ultimately investment  decision-

enhancing making

processes.
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1. INTRODUCTION

Stock price prediction is a difficult task. It is because there
is no certain variable that can precisely predict the stock
price every day. Based on Efficient Market Hypothesis
(EMH), new information is a significant factor that effects
changes of stock price [1]. This information, such as news
about company can influence people decision whether they
will buy the company's stock. More people buy the
company's stock, the price is getting higher. People tend to
buy a company with good reputation. One way to know
company's reputation is by seeing relationship between the
company and customer [2]. The explosion of social media
usage forces many companies to create their official
account in social media in order to keep in touch with
their customer. This make customer can express their

opinion about products

easily. One of the social media that commonly used by

company is Twitter.

There are several researches about how the information
from social media can affects the stock price. Based on
research conducted by Johan Bollen. et.al [3]. it concluded
that certain mood states of Twitter data can predict the Dow
Average (DJIA) value with 87.6%

Jones Industrial
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accuracy. Another research conducted by Anshul Mittal and
Arpit Goel [4], shows that with the DJIA value, calmness
and happiness mood states of twitter data on previous days
can predict the DJIA value on the current day with 75.56%
accuracy. This shows that information from Twitter can

really be used to predict stock data.

The contribution of this research lies in the use of existing
classification and prediction algorithm to the dataset. The
dataset consists of twitter dataset and stock price dataset.
Twitter dataset used was in Bahasa and stock price dataset

retrieved from several companies in Indonesia.

2. Literature Survey
The literature survey provides valuable insights into the

Indian startup ecosystem and its impact on the economy.
Several academic studies and research papers have
contributed to understanding the trends, investment
patterns, and government initiatives related to startups in

India.

1. isec.ac.in - Indian Startup Ecosystem:
Analysing Investment Trends

This study delves into investment trends and the
performance of government programs related to Indian
startups. It contributes to the limited academic literature
available on this topic, shedding light on the dynamics of

the Indian startup ecosystem.
2. mckinsey.com - Online and upcoming:

The Internet's impact on India This research explores how
the internet impacts India's economy both currently and in
the future. It provides insights into the influence of the
internet on various sectors and its potential to drive
economic growth.

3. srcc.edu - Startups Restoring The Indian
Economy?

This paper discusses the current innovative startup
environment in India and highlights its role in restoring the
Indian economy. It presents essential details about the
startup ecosystem within the Indian context.

4. mdpi.com - The Impact of Fintech and
Digital Financial Services on

While primarily focusing on fintech, this study
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investigates the impact of behavioral intention, trust in
fintech services, usability, and social influence on user
engagement. It offers insights into the evolving landscape
of financial services in India.

5. adb.org - Experiences from the Startup
Action Plan in India

This source provides insights into the Startup Action Plan
(SAP) of 2016 in India. It addresses key areas for
empowering startups, including funding and simplification,
offering an understanding of the initiatives aimed at

supporting the startup ecosystem.

No. | Paper Authors Year
1. Research on Stock Price Prediction Lounnapha 2019
Method Based on Convolutienal Neural | Sayavong:Zhongdong
Network Wu:Sookasame Chalita
2 Using social media mining technology to | Yaojun Wang:Yaoging Wang 2016
assist in price prediction of stock market
3. Multiple Kernel Leaming for stock price | Amit Kumar Sirohi:Pradeep 2014
direction prediction Kumar Mahato; Vahida Attar
4 | Short-term prediction for opening price | Ze Zhang: Yongjun 2017
of stock market based on sell~adapting | Shen;Guidong
variant PSO-Elman neural network Zhang:Y onggiang Song:Yun
Zhu
5. Stock Price Trend Prediction Model Heng Liu;Bowen Song 2018
Based on Deep Residual Network and
Stock Price Graph.
6. Stock market prediction using an Mustain Billah;Sajjad 2016
improved training algorithm of neural Waheed:Abu Hanifa
network
T Prediction of Stock Price Based on Dou Wei 2019
LSTM Neural Network
8. Time Series with Sentiment Analysis for | Vrishabh Sharma:Rajgauri 2019
Stock Price Prediction Khemnar;Renu Kumari:Biju R
Mohan
9. Stock Price Prediction Using News Saloni Mohan:Sahitya 2019
Sentiment Analysis Mullapudi:Sudheer
Sammet o
Vijayvergia:David C. Anastasiu
10. | Stock Price Prediction Through the Jaeyoon Kim:Jangwon 2019
Sentimental Analysis of News Articles Seo:Minhyeok Lee:Junhee Seok

Table 1 IEEE Papers
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CONCLUSIONS

We conducted numerous experiments to determine
whether our model trained on certain patterns in stock
charts from a single country can make a profit not only in
the given country but generally in all other countries. As
our results show, our model trained in only the US market,
also performed well or even better in many other markets
for the 12-year testing period. Based on this observation,
artificial intelligence and machine learning stock price
forecasting studies, which have been conducted in only a
single country so far, can be employed in global stock
markets. In other words, if the model structure, input
feature, and training procedure are satisfactory, the model
does not have to be trained and tested in the same market.
To the best of our knowledge, our artificial intelligence
based model, which is trained on the data of only a single
country, is the first to obtain numerous testing results on

global stock markets.
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