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OBJECTIVE OF OUR STUDY
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1. To study relationship between various Financial Asset classes

2. To study quantitative relationship among Financial Market and between different sentiment 
label (Positive, Negative and Neutral) of President Trump Tweet

3. To study the significance of different categories of Sentiment Variable on four financial markets -
Equity Market, Commodity Market, Bond Market and Currency Markets

4. To estimate the range of volatility of different financial asset classes with Positive, Negative and 
Neutral Tweet sentiment in short-term

5. To do comparative study of President Trump tweets on the financial market prices in Hourly 
Basis, 2-Hourly basis or 4-Hourly basis

6. To create a Model for Predicting the price of COMEX Gold in short term using Machine Learning 

7. To understand whether President Trump Tweet is noise or important determinant for Gold price 
movement
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• President Trump Tweet has NULL effect on the prediction of
COMEX Gold price, so we can say that it is just a NOISE and other
determinants should be taken into account for forecasting.

• Negative Tweet could be used for Tactical trading as its effect is
instantaneous..



INTRODUCTION

Using Social Media as Alternative Data
President Trump Twitter presence and its 

Impact on Financial Markets
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PROBLEM STATEMENT
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No such study found which observes the Impact of Twitter on Financial 
markets Volatility on very short-term i.e. Hourly Time Frame

No researcher has studied the impact of Tweets on all four Financial 
markets together - on the Equity Market, Foreign exchange markets, 
Commodity Market and Bond Market

None of the previous work predicted COMEX Gold prices using President 
Trump Twitter Sentiment and other Financial Assets as predictor variables

It is not known whether President Trump Tweets are important determinant 
for predicting Gold prices or not?

?

?

?

?



• Financial Data Collection
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Financial 
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Equity Market

Dow Jones 
Industrial 
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Futures
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Market

COMEX Gold 

Bond Market 

U.S. 
Government 

10Yr Treasury 
Bond Yield

DATA COLLECTION



• Financial Data Collection
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DATA COLLECTION



DATA COLLECTION

• Tweet Collection
• Population – 7080 Tweets fetched from @realDonaldTrump through Twitter API

• Sample - 500 Tweets using Keywords – ["economy", "bond price", "DOW", "S&P", "dollar", 
"growth", "GDP", "employment", "trade", "job", "tariff", "currency", “America", "bond yields", 
"unemployment", "war", "commodity", "FED“] 
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• Lexicon based Sentiment Analysis Method – Loughran McDonald financial 
sentiment dictionary - NLTK package 

Sample Tweet Sentiment Analysis Sample Tweet Classification
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SENTIMENT ANALYSIS



Positive Word cloud Negative Word Cloud

**Most frequently occurring bigrams connected by same color and font size
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SENTIMENT ANALYSIS



• Three Different datasets were created: Hourly % Change, 2-Hourly % Change and 4-Hourly % 
Change, by mapping Date and Time of tweets to Date and Time of Financial Data using pandas
and numpy library in python

Hourly Mapped Data

11

DATA MAPPING
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1. To study relationship between various Financial Asset classes
2. To study quantitative relationship among Financial Market and between different 

sentiment label (Positive, Negative and Neutral) of President Trump Tweet
3. To study the significance of different categories of Sentiment Variable on four financial 

markets - Equity Market, Commodity Market, Bond Market and Currency Markets
4. To estimate the range of volatility of different financial asset classes with Positive, 

Negative and Neutral Tweet sentiment in short-term.
5. To do comparative study of President Trump tweets on the financial market prices in 

Hourly Basis, 2-Hourly basis or 4-Hourly basis
6. To create a Model for Predicting the price of COMEX Gold using Machine Learning in 

short-term.
7. To understand whether President Trump Tweet is noise or important determinant for 

Gold price movement

OBJECTIVE OF THE STUDY



OBJ -1: TO STUDY RELATIONSHIP BETWEEN VARIOUS FINANCIAL ASSET 
CLASSES
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NEGATIVE LINEAR
RELATIONSHIP

POSITIVE LINEAR
RELATIONSHIP

NEGATIVE LINEAR
RELATIONSHIP



OBJ -1: TO STUDY RELATIONSHIP BETWEEN VARIOUS FINANCIAL ASSET 
CLASSES
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Findings:

• COMEX Gold has negative relationship with U.S. Govt. 10Yr Treasury Bond 
Yield, DOW Future and Dollar Index

• U.S. Govt. 10Yr Treasury Bond Yield, DOW Future and Dollar Index have 
positive relationship with each other.

• Main highlight was that COMEX Gold has highly negative linear relation with 
U.S. Govt. 10Yr Treasury Bond Yield as it can be inferred from negative 
Regression Slope line.
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1. To study relationship between various Financial Asset classes

2. To study quantitative relationship among Financial Market and between 
different sentiment label (Positive, Negative and Neutral) of President Trump 
Tweet

3. To study the significance of different categories of Sentiment Variable on four financial 
markets - Equity Market, Commodity Market, Bond Market and Currency Markets

4. To estimate the range of volatility of different financial asset classes with Positive, 
Negative and Neutral Tweet sentiment in short-term.

5. To do comparative study of President Trump tweets on the financial market prices in 
Hourly Basis, 2-Hourly basis or 4-Hourly basis

6. To create a Model for Predicting the price of COMEX Gold using Machine Learning in 
short-term.

7. To understand whether President Trump Tweet is noise or important determinant for 
Gold price movement

OBJECTIVE OF THE STUDY



OBJ -2: TO STUDY QUANTITATIVE RELATIONSHIP AMONG FINANCIAL 
MARKET AND BETWEEN DIFFERENT SENTIMENT LABEL (POSITIVE, 

NEGATIVE, NEUTRAL) OF PRESIDENT TRUMP TWEET

Hourly %Change in price Correlation Heat Map 4-Hourly %Change in price Correlation Heat Map
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OBJ -2: TO STUDY QUANTITATIVE RELATIONSHIP AMONG FINANCIAL 
MARKET AND BETWEEN DIFFERENT SENTIMENT LABEL (POSITIVE, 

NEGATIVE, NEUTRAL) OF PRESIDENT TRUMP TWEET
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Findings:

• COMEX Gold is negatively correlated with the Positive sentiment and other 
financial asset classes are positively correlated with positive sentiment.

• With negative sentiment, Gold is positively correlated and other financial asset 
classes are negatively correlated. 

• It was also observed that Gold is highly negatively correlated with U.S. Govt. 
10Yr Treasury Bond Yields having Correlation Coefficient of -0.65 on Hourly 
basis and -0.66 on 4-Hourly Basis.
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1. To study relationship between various Financial Asset classes
2. To study quantitative relationship among Financial Market and between different 

sentiment label (Positive, Negative and Neutral) of President Trump Tweet

3. To study the significance of different categories of Sentiment Variable on four 
financial markets - Equity Market, Commodity Market, Bond Market and 
Currency Markets

4. To estimate the range of volatility of different financial asset classes with Positive, 
Negative and Neutral Tweet sentiment in short-term.

5. To do comparative study of President Trump tweets on the financial market prices in 
Hourly Basis, 2-Hourly basis or 4-Hourly basis

6. To create a Model for Predicting the price of COMEX Gold using Machine Learning in 
short-term.

7. To understand whether President Trump Tweet is noise or important determinant for 
Gold price movement

OBJECTIVE OF THE STUDY



OBJ -3: TO STUDY THE SIGNIFICANCE OF DIFFERENT CATEGORIES OF 
SENTIMENT VARIABLE ON FOUR FINANCIAL MARKETS - EQUITY MARKET, 

COMMODITY MARKET, BOND MARKET AND CURRENCY MARKETS

Hypothesis Testing

Hypothesis -1

• Null Hypothesis (H01): There is same impact of different categories of Sentiment Variable on 
COMEX Gold prices on Hourly, 2-Hourly and 4-Hourly basis.

• Alternate Hypothesis (Ha1): There is different impact of different categories of Sentiment 
Variable on COMEX Gold prices on Hourly, 2-Hourly and 4-Hourly basis.

Similarly, Hypothesis -2 for U.S. Govt. 10Yr Treasury Bond Yield, Hypothesis-3 for DOW Future 
and Hypothesis -4 for Dollar Index 
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OBJ -3: TO STUDY THE SIGNIFICANCE OF DIFFERENT CATEGORIES OF 
SENTIMENT VARIABLE ON FOUR FINANCIAL MARKETS - EQUITY MARKET, 

COMMODITY MARKET, BOND MARKET AND CURRENCY MARKETS

Results of ANOVA on Hourly %Change in Financial Asset Classes

Results of ANOVA on 4-Hourly %Change in Financial Asset Classes

s
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OBJ -3: TO STUDY THE SIGNIFICANCE OF DIFFERENT CATEGORIES OF 
SENTIMENT VARIABLE ON FOUR FINANCIAL MARKETS - EQUITY MARKET, 

COMMODITY MARKET, BOND MARKET AND CURRENCY MARKETS
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Findings:

• In Hourly ANNOVA Analysis, COMEX Gold price and U.S. Govt. 10Yr Treasury
Bond Yield are significantly impacted by Negative Tweets (p<0.05), so we reject
our Null Hypothesis H01 and H02.

• In 2-Hourly ANNOVA Analysis, same trend was observed as of Hourly Analysis.

• In 4-Hourly ANNOVA Analysis, only U.S. Govt. 10Yr Treasury Bond Yield is
significantly impacted by Negative Tweets in short-term, where (p<0.05),
therefore we reject the Null Hypothesis H02



CASE 1: TWEETS WITH “CHINA” AND “TRADE” KEYWORDS
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China is intent on continuing 
to receive the hundreds of 
Billions of Dollars they have 
been taking from the U.S. 
with unfair trade practices 
and currency manipulation. 
So one-sided, it should have 
been stopped many years 
ago!!

Hourly  

%Change



CASE 2: DAY WITH MAXIMUM TWEETS
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Hourly  

%Change

4-Hourly  

%Change

The Dow is down 573 points perhaps on the news 
that Representative Seth Moulton, whoever that may 
be, has dropped out of the 2020 Presidential Race



24

1. To study relationship between various Financial Asset classes
2. To study quantitative relationship among Financial Market and between different 

sentiment label (Positive, Negative and Neutral) of President Trump Tweet
3. To study the significance of different categories of Sentiment Variable on four financial 

markets - Equity Market, Commodity Market, Bond Market and Currency Markets

4. To estimate the range of volatility of different financial asset classes with 
Positive, Negative and Neutral Tweet sentiment in short-term.

5. To do comparative study of President Trump tweets on the financial market prices in 
Hourly Basis, 2-Hourly basis or 4-Hourly basis

6. To create a Model for Predicting the price of COMEX Gold using Machine Learning in 
short-term.

7. To understand whether President Trump Tweet is noise or important determinant for 
Gold price movement

OBJECTIVE OF THE STUDY



OBJ -4: TO ESTIMATE THE RANGE OF VOLATILITY OF DIFFERENT 
FINANCIAL ASSET CLASSES WITH POSITIVE, NEGATIVE AND NEUTRAL 

TWEET SENTIMENT IN SHORT-TERM

Categorical distribution plots – Box plot – COMEX Gold and U.S. 10Yr Bond Yield
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OBJ -4: TO ESTIMATE THE RANGE OF VOLATILITY OF DIFFERENT 
FINANCIAL ASSET CLASSES WITH POSITIVE, NEGATIVE AND NEUTRAL 

TWEET SENTIMENT IN SHORT-TERM

Categorical distribution plots – Box plot – Dollar Index and DOW Future

26



OBJ -4: TO ESTIMATE THE RANGE OF VOLATILITY OF DIFFERENT 
FINANCIAL ASSET CLASSES WITH POSITIVE, NEGATIVE AND NEUTRAL 

TWEET SENTIMENT IN SHORT-TERM
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Findings:

• In COMEX Gold, 25percentile to 75percentile of %change lies between -0.2% to
0.4%, while the range maximum and minimum values are -0.8% to 1.2% on
hourly basis.

• If we consider it in price terms, average COMEX Gold price was around
$1400/oz in 2019, so with negative sentiment tweet, COMEX Gold moved in
the range of -$12.2 to $16.8 on hourly basis during 2019. While median is 0.1%
for negative tweets, which means Gold moves average $1.4 with the release of
Negative tweet

• U.S. Treasury 10Yr Bond yield has highest volatility. 25percentile to
75percentile of %change of negative tweet lies between -1.2% to 0.5%, while
the range maximum and minimum values are -3.8% to 2.5% on hourly basis.
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1. To study relationship between various Financial Asset classes
2. To study quantitative relationship among Financial Market and between different 

sentiment label (Positive, Negative and Neutral) of President Trump Tweet
3. To study the significance of different categories of Sentiment Variable on four financial 

markets - Equity Market, Commodity Market, Bond Market and Currency Markets
4. To estimate the range of volatility of different financial asset classes with Positive, 

Negative and Neutral Tweet sentiment in short-term.

5. To do comparative study of President Trump tweets on the financial market 
prices in Hourly Basis, 2-Hourly basis or 4-Hourly basis

6. To create a Model for Predicting the price of COMEX Gold using Machine Learning in 
short-term.

7. To understand whether President Trump Tweet is noise or important determinant for 
Gold price movement

OBJECTIVE OF THE STUDY



OBJ -5: TO DO COMPARATIVE STUDY OF PRESIDENT TRUMP TWEETS ON 
THE FINANCIAL MARKET PRICES IN HOURLY BASIS, 2-HOURLY BASIS OR  

4-HOURLY BASIS

Categorical Estimate plots – Bar plot 
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OBJ -5: TO ESTIMATE THE RANGE OF VOLATILITY OF DIFFERENT 
FINANCIAL ASSET CLASSES WITH POSITIVE, NEGATIVE AND NEUTRAL 

TWEET SENTIMENT IN SHORT-TERM
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Findings:

• Negative Sentiment Tweets has more impact on COMEX Gold prices  and U.S. 
10Yr Bond Yield on all time-frames

• All the Financial Assets are impacted by the negative tweet on very short-term 
i.e Hourly basis and the same trend persists on 2-Hourly and 4-Hourly basis. So 
it can be inferred that President Trump Negative Tweets discount the news in 
knee-jerk reaction.

• Highest Volatility is seen in U.S. Govt. 10Yr Treasury Bond Yield with the release 
of Negative Tweet with range of 0 to -0.9%. Second highest volatility is seen in 
COMEX Gold with range of 0 to 0.3%. DOW Futures and Dollar Index least 
impacted by the Trump Tweets in short-term.
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1. To study relationship between various Financial Asset classes
2. To study quantitative relationship among Financial Market and between different 

sentiment label (Positive, Negative and Neutral) of President Trump Tweet
3. To study the significance of different categories of Sentiment Variable on four financial 

markets - Equity Market, Commodity Market, Bond Market and Currency Markets
4. To estimate the range of volatility of different financial asset classes with Positive, 

Negative and Neutral Tweet sentiment in short-term.
5. To do comparative study of President Trump tweets on the financial market prices in 

Hourly Basis, 2-Hourly basis or 4-Hourly basis

6. To create a Model for Predicting the price of COMEX Gold using Machine 
Learning in short-term.

7. To understand whether President Trump Tweet is noise or important determinant for 
Gold price movement

OBJECTIVE OF THE STUDY



OBJ -6: TO CREATE A MODEL FOR PREDICTING THE PRICE OF COMEX 
GOLD IN SHORT-TERM USING MACHINE LEARNING

Multiple Linear Regression Model

• Dependent Variables => US 10 Yr Bond Yield, Dollar Index, Dow Futures, Negative Tweets

• Independent Variable => COMEX Gold

Regression Results on Hourly % Change Regression Results on 4-Hourly % Change 
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OBJ -6: TO CREATE A MODEL FOR PREDICTING THE PRICE OF COMEX 
GOLD IN SHORT-TERM USING MACHINE LEARNING

Actual vs Predicted Bar Graph
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Findings:

• Co-efficient of Regression for Dollar Index is
“-0.85” which signifies for every one unit of
change in % Change in COMEX Gold price,
the change in the Dollar Index is about -
0.85%.

• R-Squared is 0.554, which signifies 55% of
the response variable (%Change in COMEX
Gold) variation is explained by the model.

• Calculated Accuracy for 4-Hourly Model is
about 0.4964, which signifies that this model
predicted test data with 50% Accuracy and
hence could predict COMEX Gold price on
short-term time frame of 4-Hours by 50%
Accuracy.
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1. To study relationship between various Financial Asset classes
2. To study quantitative relationship among Financial Market and between different 

sentiment label (Positive, Negative and Neutral) of President Trump Tweet
3. To study the significance of different categories of Sentiment Variable on four financial 

markets - Equity Market, Commodity Market, Bond Market and Currency Markets
4. To estimate the range of volatility of different financial asset classes with Positive, 

Negative and Neutral Tweet sentiment in short-term.
5. To do comparative study of President Trump tweets on the financial market prices in 

Hourly Basis, 2-Hourly basis or 4-Hourly basis
6. To create a Model for Predicting the price of COMEX Gold using Machine Learning in 

short-term.

7. To understand whether President Trump Tweet is noise or important 
determinant for Gold price movement

OBJECTIVE OF THE STUDY



OBJ -7: TO UNDERSTAND WHETHER PRESIDENT TRUMP TWEET IS NOISE 
OR IMPORTANT DETERMINANT FOR GOLD PRICE MOVEMENT

Significance of each Predictor Variable in the Model
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Findings:

• R-squared with Bond alone is 0.45 so Bond is a good predictor of Gold price.

• On Hourly model adding Negative Tweets, R-sq(adj) increases by a very small amount i.e. 0.001
and adding Dow variable also R-sq(adj) increases by a small amount i.e. they have little
significance on prediction of %change in Gold price on hourly basis .

• On 4-Hourly model adding Negative Tweets, R-sq(adjusted) remains same i.e. 0.55 that means this
predictor (Negative Tweets) has null effect on the model and can be considered as noise variable
The same result was inferred in Objective 5. “Comparative Study of Different Timeframes” that
negative tweet has instantaneous effect and later the effect is nullified.



CONCLUSION
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• Out of three Sentiment Labels, only President Trump Negative Tweet has 
maximum impact on the Financial Asset Classes in short-term

• Highest Impact is on Bond Yield and COMEX Gold on Hourly Basis and only on 
Bond Yield on 4-Hourly Basis

• The impact is very instantaneous and same trend persists for next few hours.

• Since Accuracy of our Regression Model (with predictor variables – Bond Yield, 
DOW Futures, Dollar Index, Negative tweet) is 50%, it can concluded that there 
are many other determinants that should be taken into account (for eg. 
Consuming Nations Demand, US Economic Data, etc) for predicting Gold prices.

• Since R2(adj) is same for Model with Tweet and without Tweet in 4-Hourly 
Model, it can concluded that Tweet Variable has NULL effect on the Prediction 
of COMEX Gold

• President Trump Tweet is NOISE and not important determinant for predicting 
Gold prices. Negative Tweet could be used for Tactical trading as its effect is 
instantaneous..


