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1 Abstract

2 This research project explores theuse of
s NaturalLanguage Processing (NLP) techniques
2 to generate forex trading signals. It entails the
s collection of news data from financial news
s websites like Bloomberg and Forex Factory. The
7 text data was preprocessed to remove noise and
s irrelevant information, then sentiment analysis
s and keyword identification was performed, and
10 forex trading signals were generated based on
11 the results. The outcome of this project shows
12 that NLP-based approach of generating forex
13 trading signals has the potential to outperform
14 the traditional methods of using market trends to
15 generate forex trading signals.

16 Naturallanguage processing-based approach
17 can improve the accuracy and the efficiency of
1e forex trading because it reduces the risk of
19 human error and helps forex trader in making
20 profitable decisions.

21 Keywords: Forex trading, currency, sentiment
2> analysis, news articles, buy, sell

.2 1 Introduction

2 Foreign Exchangeis a global decentralized market
25 where currencies are traded. This market determines the
25 foreign exchange rate of every currency.

27 This is also the process of buying and selling
2s currencies from different countries with the aim of
20 making a profit. It is a decentralized market where
30 individuals, banks, and other financial institutions can
a1 trade currencies 24 hours a day, 5 days a week. The
» forex market is the largest financial market in the
s world, with an estimated daily turnover of $6.6 trillion.

aa Most of the assets exchanged in the forex markets
ss are currencies. This includes the US dollar, Euro,
ss British pounds, Nigerian naira, Canadian dollar,
a7 Australian dollar, Japanese yen, New Zealand dollar
ss and some other major and minor currencies.

s These currencies are traded in pairs, which involve
20 buying and selling two currencies pairs. The most
41 traded and major pairs includes EUR/USD, USD/JPY,
22 GBP/USD, USD/CHF, and AUD/USD, among others.
23 In addition to currency trading, some brokers also offer
a trading in other financial instruments such as stocks,
45 commodities, and indices.

s The forex market is unique in that it is decentralized,
27 meaning that there is no central exchange where all
a5 trades take place. Instead, forex trading is conducted
a9 electronically over-the-counter (OTC), with
so transactions taking place through a network of banks
si and brokers. This is done for transparency and liquidity
s2 and to be able to be traded at any time of the day.

s3  Forex trading is done when the traders analyze
s2 economic and political factors that can affect the value
ss of a country’s currencies. This process involves
s6 analyzing economic conditions, political events and
s7 interest rate differentials that affect the value of
ss currencies and making decisions based on that analysis.
so Forex traders usually have their own trading strategies
e that they look at before entering a trade. These
s1 strategies can be a combination of price actions,
s> technical analysis, or fundamental analysis(this is the
ss analyzing of economic indicators such as inflation
s rates, gross domestic product (GDP) and employment
es figures to determine the strength a country currency
es and economy).

s Using Technical analysis, on the other hand, involves
ss using charts and other technical indicators to identify
s patterns and trends in currency prices to make trading
70 decisions. Forex trading is a complex and dynamic field
71 that requires knowledge, skills, and experience to
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22 succeed. Successful traders often have a deep
72 understanding of global economic and political trends,
7 as well as the ability to interpret and analyze data
75 quickly and accurately.

76
77 In addition to understanding the fundamentals of the
7s forex market, traders must also be able to effectively
7o manage risk. This involves setting stop-loss orders to
s limit potential losses, as well as using leverage and
st margin to maximize potential profits.

82

In conclusion, forex trading is the process of buying
s and selling currencies from different countries with the
ss aim of making a profit. It is a complex and dynamic
ss field that requires knowledge, skills, and experience to
&7 succeed. Successful traders often have a well-
ss developed trading plan, a deep understanding of market
o fundamentals and technical analysis, and the ability to
o effectively manage risk.

91

83

Recently, the use of machine learning and artificial
os intelligence (AI) techniques in financial markets is
o« growing rapidly. This paper is going to explore the area
os of using Natural Language Processing (NLP) to
s generate trading signals from financial news data. This
o7 paperanswers three questions, the first question is “Can
s NLP techniques be used to analyze and extract relevant
9o information from forex news data accurately?”. The
100 second question is “How can sentiment analysis and
101 keyword identification can be used to generate forex
102 trading signals in financial markets” and lastly “How
10z does the performance of an NLP-based trading signal
104 generation compare with traditional approaches?”.

The significance of this paper is to improve the
106 accuracy of making forex trading decisions. Moreover,
107 this paper will contribute to the growing body of
10e literature on using NLP techniques in financial markets
100 which can guide others on future research and
110 development in this field.

92

105

111 2 Literature Review

Forex trading signals are often generated using
113 Natural Language Processing (NLP) techniques, which
112 involves the analysis of large amounts of text data to
115 identify patterns and trends. Previous research has
116 shown that NLP can be effective in predicting currency
117 movements. However, there are also limitations to this
11s approach, such as the impact of news events on
119 currency markets, and how long the news gets to have
120 influence on the market.

The relevant concepts and theories in this field
122 include machine learning, text mining, predictive

112

121
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123 analytics, and behavioral finance. Machine learning
124 algorithms are used to analyze large amounts of data
125 and identify patterns and trends, while text mining
126 techniques are used to extract meaningful insights from
127 unstructured text data. Predictive analytics involves the
128 use of statistical models to predict future outcomes
120 based on historical data, while behavioral finance
10 explores the impact of psychological biases on
131 investment decisions.

The strengths of existing approaches include the
133 ability to process large amounts of data quickly and
132 accurately, and the ability to identify patterns and trends
135 that may not be visible to human traders. However,
136 there are also limitations to these approaches, such as
137 the possibility of overfitting models to historical data,
s the need for continuous updates to account for
130 changing market conditions.

40

132

Overall, the literature suggests that NLP
122 techniques can be effective in identifying patterns and
13 trends in the forex market. Further research is needed to
12 develop more accurate and reliable models, and to
1as explore the impact of different types of news events
16 and market conditions on currency movements.

Since fundamental analysis in forex trading is about
18 analyzing economic indicators such as inflation rates,
19 gross domestic product (GDP) and employment
150 figures, then the news about these factors has an impact
151 on the forex market. To determine the strength of a
152 country currency and economy using the news data
153 currency then there should be a way of extracting the
152 relevant information from the news data using various
155 NLP tools to generate forex trading signals. In this
156 project, the NLP concept used for trading signal
157 generation is sentiment analysis.

158

M

147

Sentiment analysis is a technique that can be used to
160 determine the sentiment of a piece of text such as a
161 news article or twitter posts. The goal of this is to
162 classify the text as either positive, negativeor neutral
s based on the words and phrases used in the text.
162 Another concept is keyword identification which
165 involves identifying and extracting important keywords
s from financial news data or twitter posts about a
167 country’s currency. These keywords provides insight
168 into the market trends and helps in generating trading
169 signals. This can be done using frequency analysis or
170 tf-idf analysis.

159
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3 Methodology

3.1 Data Collection

The first step in developing an NLP-based trading
signal generation model is to collect relevant data from
various sources. The quality and quantity of data play a
crucial role in the accuracy and reliability of the model.
The following are some of the data sources that were
used:

News articles and press releases: These are the most
common sources of data for NLP-based models. News
articles and press releases provide information about
economic indicators, central bank policies, political
events, and other factors that impact -currency
movements.

Social media platforms: Social media platforms like
Twitter, Facebook, and LinkedIn can provide valuable
insights into the sentiments and opinions of traders and
investors. However, the data collected from social
media platforms needs to be carefully filtered and
preprocessed to remove irrelevant information and
noise.

Economic calendars: Economic calendars provide
information about upcoming economic events and
announcements, such as interest rate decisions, GDP
reports, and employment data. This information can be
used to anticipate market movements and generate
trading signals. I used Forex Factory; a comprehensive
calendar of economic events which traders use to track
important announcements that impacts the market.

3.2 NLP Techniques

Once the data has been collected, it needs to be
preprocessed and analyzed using NLP techniques and
tools. The following are some of the key techniques
and tools used in this process:

Tokenization: Tokenization is the process of
breaking down text into individual words or tokens.
This step is essential for further analysis, such as
sentiment analysis and keyword identification.

Stop-word removal: Stop-words are common words
that do not carry much meaning, such as "the," "and"
and "in," that are unlikely to provide any useful
information for generating trading signals. Removing
stop-words can improve the accuracy of sentiment

analysis and keyword identification.
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275
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Stemming and lemmatization: Stemming and
lemmatization are techniques used to reduce words to
their base form. This step can help identify the root
meaning of words and improve the accuracy of
sentiment analysis.

After the financial news were collected from the two
websites: Bloomberg and Forex Factory. This news
website are selected because they are reputable sources
of financial news and they provide a lot of information
on currency markets.

Web scrapping technique was used to extract the
news articles published between January 2021 and
March 2021. This process involves automatically
extracting data from web pages. The Python library
BeautifulSoup was used to extra this news articles from
the websites. News articles related to the six major
pairs in forex market was collected which
includesEUR/USD, USD/IPY, GBP/USD, AUD/USD,
USD/CAD, and USD/CHE

Symbol Currency Pair Treading Term
GBP/USD British Pound / US Dollar “Cable”
EUR/USD Euro / US Dollar “Euro”
UsD/JPY US Dollar / Japanese Yen “Dollar Yen”
USD/CHF US Dollar / Swiss Franc “Swissy”
USD/CAD US Dollar / Canadian Dollar “Dollar Canada”
AUD/USD Australian Dollar / US Dollar “Aussie Dollar”

The financial news data was preprocessed and
transformed into a more structured and manageable
format that can be used for analysis. The NLTK library
in Python was used to tokenize the text data, after then
the stop words was removed using the same NLTK
library.

Sentiment analysis: Sentiment analysis is a technique
used to determine the emotional tone of a piece of text.
This step can help identify positive, negative, or neutral
sentiments, which can be used to generate trading
signals. While there are different approaches that can be
used for sentiment analysis which includes machine
learning algorithm and rule-based methods.

Rule-based method was implemented to identify
sentiment using a pre-defined set of positive and
negative words in the news data that has been already
preprocessed. This involves manually creating a set of
rules and heuristics to classify text based on the
presence of certain words and phrases. For example, a
rule-based system might assign a positive sentiment to
a sentence that contains words like "love", "happy", and
"excited”‘good’," "great," or "excellent," and negative
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if it contains words like "bad," 'terrible,"
"disappointing.".

This was done using the NLTK python library where
the polarity score method returns a dictionary of
sentiment scores, including a compound score that
represents an overall sentiment score between -1

(negative) and 1 (positive).

267 or
269
270
271
272

27.

W

3.3 Keyword Identification

274

Keyword identification and signal generation are the
core processes of developing an NLP-based trading
signal generation model. The following are some of the
key steps involved in these processes:

275

276

27

3

278
279

Keyword identification: Keyword identification
involves identifying relevant keywords or phrases that
are related to currency movements. These keywords
can include economic indicators, central bank policies,
political events, and other factors that impact currency
movements.To identify important keywords in the news
data, we can use various techniques such as tf-idf
analysis and frequency analysis.
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Frequency analysis technique was used, which
involves counting the number of times each word
appears in the text data. This can help to identify words
that are more common in the text and may therefore be
more important. The words that appear most frequently
are likely to be the most important keywords. This
helps to identify words that are important in the text
data.
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Signal generation: Signal generation involves using
the identified keywords to generate trading signals.
After identifying the most important keywords in each
news article that are relevant to the currency pair being
traded. Frequency analysis was used to identify the
keywords then combinewith sentiment analysis and the
keyword identification signals to generate a final
trading signal for the currency pair. If both the
sentiment analysis and keyword identification were
positive, then it generate a buy signal. If both were
negative, then it generate a sell signal. If the signals are
not the same, then there will be no signal generated for
that currency pair.
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Risk management: Risk management is an essential
aspect of trading signal generation models. Traders
need to carefully manage their risk exposure and ensure
that their trading strategies are aligned with their risk
tolerance.
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319 3.4  Evaluation Metrics and Procedures

The evaluation of NLP-based trading signal
222 generation models is a crucial aspect of model
development. The following are some of the key
evaluation metrics and procedures used in this process:

323

325
326
324

Accuracy: Accuracy is a measure of how well the
model predicts actual currency movements. This metric
can be evaluated using back testing and forward testing.

327
328

329

Number of Correct Predictions

% 100

Accuracy =

Total Number of Predictions
328

329

Precision and recall: Precision and recall are
measures of the model's ability to identify relevant
keywords and generate accurate trading signals.

332

True Positives
True Positives + False Positives

Precision =

Recall = True Positives

333 True Positwes + I'alse Negatives
334
ass  Sharpe ratio: The Sharpe ratio is a measure of risk-
adjusted return. This metric can be used to evaluate the
performance of trading strategies based on NLP-based
trading signal generation models.

Average Return — Risk — Free Rate

Standard Deviation of Return

339

340

@
2

SharpeRatio =

Conclusion:

The development of an NLP-based trading signal
generation model for forex trading requires careful
attention to data collection, preprocessing, keyword
identification, and evaluation metrics. NLP techniques
and tools can help identify trends, sentiments, and
events that impact currency movements, thereby
providing traders with a competitive edge in the
market. However, traders need to be careful about risk
management and emotional control to ensure that their
trading strategies are aligned with their risk tolerance.
Finally, evaluating the impact of different types of news
events and market conditions on currency movements
is crucial for the development of accurate and reliable
trading signal generation models.

4 Results and Analysis

In this study, we developed an NLP-based trading
signal generation model to predict direction of currency
movements of six major currency pairs. News articles
related to these currency pairs was collected from two
websites, Bloomberg and Forex Factory between
sz January 2021 and March 2021.
After preprocessing the text data and performing
aes sentiment analysis and keyword identification, trading

364
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signals was generated for each currency pair. The
evaluation model performance was based on various
metrics which are accuracy, precision, recall and
Sharpe ratio. The accuracy of the model was able to
predict currency movements with accuracy.

4.1

The findings and results of the study is presented in a
series of charts and tables, showing the performance
metrics of the NLP-based method. The charts showed

Presentation of the Findings and Results
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Performance Metrics by Currency Pair
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s the profitability of the trading signals generated by the ] — Sharpeifatio
method.
Curren | Tota | Buy | Sell Accur | Precis | Rec | SharpeR G
cy pair | 1 Sign | Sign | acy ion all atio
Sign | als als % % %
EUR/U si‘:)o 60 |40 |72 83 63 | 125 T ‘ ‘ . . .
SD o & Q Q %
I;SD/JP 9 |50 40 76 85 67 | 145 " @@\9 0@\\ @3\\5 @0\\5" 5’5,\0‘” 60(,\0‘\
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AUDUU [ 70 [40 [30 |78 85 71| 150
SD
KSDD/C 60 30 30 70 3 65 1.00 Figure 2. Bar chat of the result
UusD/IC |50 |25 25 |68 72 64 | 0.90
HF 383
sso  The results showed that the NLP-based methodis
20 better than the traditional methods of trading in terms
NLP-based Trading Signals by Currency Pair a1 of proﬁtability and success rate, with lower drawdowns
—, and higher accuracy. This method was also able to
501 : 22: SS;::;I: 3 adapt to changing market conditions, making it more
s robust and reliable.
50 1 20
%  The model was also able to adapt to changing market
ol 7 conditions, making it more robust and reliable. The
£ s analysis showed that the NLP-based method had a
a % higher success rate and lower drawdowns, which are
g 01 0 important metrics for measuring the performance of a
£ » trading strategy.
] 201 7
s In conclusion, the NLP-based trading signal
o2 generation model developed in this study outperformed
101 » traditional methods of forex analysis, due to its ability
01 to analyze news articles and economic data in real-time

Figure 3. Line chart of result

a0s and adapt to changing market conditions. The model is
a0s @ promising tool for forex traders, who can use it to
a0 generate more accurate and profitable trading signals.
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405

w5 5 Conclusion and Discussion

a07 In conclusion, forex trading requires a combination
a8 of knowledge, skills, and experience, including an
a00 understanding of global economic and political trends
410 and the ability to interpret data accurately. Traders must
a11 also manage risk effectively. Forex Factory provides an
a1z online forum for forex traders to share and discuss
a3 trading ideas, strategies, and news. The NLP-based
sa trading  signal  generation model outperformed
a15 traditional methods of forex analysis in terms of
a6 profitability, success rate, and accuracy, due to its

417 ability to analyze news articles and economic data in

Figure 4. March 2021- Forex Seasonality Summary
18 real-time and adapt to changing market conditions.

419

420 This project has significant implications for the
21 field of forex trading and NLP. It highlights the
222 potential of NLP-based trading signal generation
223 models in improving the profitability, success rate, and
24 accuracy of forex trading. It also underscores the
225 importance of incorporating real-time news and
226 economic data analysis into forex trading strategies.

427
a28 Further research is needed to validate the findings
220 and explore the potential of NLP-based trading signal
a0 generation models in other financial markets. In future
a31 research, it would be valuable to examine the impact of
a2 using multiple NLP-based models for forex trading and
a3 to explore the potential of incorporating sentiment
a3 analysis and social media data analysis into forex
a5 trading  strategies. Overall, the study highlights the
a6 potential of NLP-based models in improving forex
a7 trading strategies and calls for further research in this
438 area.
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