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1 Introduction

This is the outline of the system requirements, Programming environment used,
implementation details, libraries and dependencies used. Necessary stuff needed to run the
code. The complete overview of dataset, preprocessing, models, EDA, and result evaluation is
included.

2 Software and Hardware Setup & Requirements

2.1 Hardware Used
Apple Silicon M1, 8GB ram.

2.2 Software Used

IDE: Jupyter Notebook

Python Version: 3.10

Library Management: Pip, Anaconda.
Browser: Google Chrome

Libraries used:

pandas pd

seahorn as sns

matplotlib.pyplot as plt
n statsmodels.stats.outliers_influence variance_inflation_factor
om statsmodels. tsa.arima.model ARIMA
m sklearn.preprocessing is MinMaxScaler

om keras.models import Sequential
from keras.layers import LSTM, Dense, Dropout
torch
from transformers import BertTokenizer, BertForSequenceClassification
om torch.utils.data Dataloader, Dataset, RandomSampler, SequentialSampler
from sklearn.model_selection ir train_test_split

3 How to execute code:
3.1 Driver Notebook

This notebook executes all the notebooks from preprocessing, transformation, and model training and output. It
is created to not have to manually run each cell in each notebook. Change paths and Variables to execute for
each cryptocurrency.

3.2 Paths

Driver_notebook:



preprocessing_nb = " ktop/Tt Ethereum j rtifacts/Pre_pr g,_Feature_Engineering,_

preparation_nb = ereum Pro tif ta_| for_Modelling_
training_nb = "Deskt« s/Ethere oject/Code Artifacts/Model_Training_and_Evaluation_.ipynb

Pre_processing,_Feature_Engineering,_ EDA:

{crypto_name}.

Cell 20:

{crypto_name}

Cell 28:

{crypto_name}

Cell 44:

price_data = pd.read_cs\ t {symbol}
price_data.head()

3.3 Variable Changes

Driver Notebook:

Pre_processing,_Feature_Engineering, EDA:

Data_Preparation_for_Modelling_:



crypto_name = "bitcoin"
output_dir = f'"resi {crypto_name}"

symbol_map

symbol = symbol_map [crypto_name]

import os
os.makedirs(output_dir, exist_ok=True)

Model_Training_and_Evaluation_:

crypto_name = "b in
output_dir = {crypto_name}'

symbol_map

symbol = symbol_map [crypto_name]

rt os
os.makedirs(output_dir, exist_ok=True)

4 Data Sources & Collection

There are 4 data sources:
1. News Article: MediaStack: http://api.mediastack.com/v1/news
2. Daily Crypto Prices: Kraken: https://api.kraken.com/0/public/OHLC
3. Social News: Reddit: Credentials and details embedded in code.
4. News: GDELT: https://api.gdeltproject.org/api/v2/doc/doc

Simply run each cell in Data_Retrival notebook and it will save data in local drive with
segregated folders.

Sample Data:
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Data

A B C D E F G H J K L M
1 [Title Published Source URL

2 Ethereum 2024-10-0 americant https://www.americanbankingnews.com/2024/10/05/ethereum-classic-etc-market-cap-reaches-2-77-billio

3 Ethereum 2024-10-0 americant https://vavw.americanbankingnews.com/2024/10/05/ether th-trading-9-7-lower. last. k.html
4 IShares Et12024-10-0 americant https://www.americanbankingnews.com/2024/10/0! trust-ett. trading-down
5 HowTo Ac 2024-10-0 pressreleahttps:/press com/site/2024/10/05/how-to-accept-crypt y bsite

6 iShares Etl 2024-10-0 ettdaityne\ https://www. .COM/2024/10/ trust-ett shares-down-0-8-whats

7 Ethereum 2024-10-0 americant https://www.americanbankingnews.com/2024/10/03/ethereum-classic-hits-1-day-volume-of-168-48-millior
8 Ethereum 2024-10-0 americant https://www.americanbankingnews.com/2024/10/03/ethereum-classic-etc-trading-9-6-lower-over-last-7-d

9 Ethereum 2024-10-0 americant https://www.americanbankingnews.com/2024/10/03/ethereum-eth-market-cap-reaches-279-15-billion.htn
10 ETH: Grays2024-10-0 Seeking AL https://seekingalpha.com/article/4724808. rust King: se-of-under-perf
11 Ethereum 2024-10-0 i https: com/2024/10/03/ethereum-name-service-hits-24-hour-trading-volume-

12 Visa Introd 2024-10-0 Financial F nttps pmn/ e ? Vi 5-the-vi

P ized-asse

Mediastack Data

S Data Preprocessing and Transformation to fit

After going through several preprocessing stages, including deleting the URL, HTML tags, numeric characters,
tokenization, stemming, lemmatization, duplicate value removal, and abbreviation removal, the data was
combined with all cryptos financial data.

ju ites(subset="
dfl pna(subset=["

dfl e = df1['Title’
dfl e = dfl1['T : 1 string.
dfil’ 1 dfl1['Titl 1 "\d+', '')

' '
df1['Title df1['Tit (word_tokenize)
stop_words (stopwords. ylish'))

dfl e dfl1['Titl ', regex=

dfl € df1['Titl 5 x: [word word word stop_words])
lemmatizer = WordNetLemmatizer()

dfl = df1['Title']. y x: [lemmatizer. itize(word) x])

6 EDA & Feature Engineering

6.1 Sentiment Analysis

Following code presents sentimental analysis part:



###VADER

analyzer = SentimentIntensityAnalyzer()
ethereum_news [’ R Sentime ] = ethereum_news['T 5'].appl x: analyzer.y

ethereum_news | Change ) '] = ((ethereum_news { USD) '] - ethereum_news!['L

ethereum_news|['Cleaned To s = ethereum_news [ l.apply(clean_text)
(text):
result = general_sentiment_classifier(text)
sentiment_result = result(o
score = sentiment_result[’
label = sentiment_result|[’

star_map
1s

numeric_score = star_map.get(label, 0)
numeric_score, score

###TextBLob

ethereum_news|['Te Ser nt'] = ethereum_news|'Tokens'].appl k x: TextBlob(x).

ethereum_news |

correlation_sentiment_volume = ethereum_news[['Pr
(correlation_sentiment_volume)

top_n = 5

top_sources = difference.mos (top_n)

sources, counts = (+top_sources)

colors = ['HENITN', 'limegreen'] % (len(sources) // 2 + 1)

re(figsize= 5))
(sources, counts, color=colors[:len(sources)])



ethereum_news [ 'Month' ethereum_news |

start_month = ethereum_news
end_month = ethereum_news [’

(figsize=(10, 3))
([start_month.start_ , end_month.star imel, [1, 1], color="blue’', marker='o', markersize=
(start_month. rt 25, {start_month}', h , fontsize:
(end_month. star € {end_month}', ha='center', fontsize=12)
{'Date of F it ines (M o Month)', fontsize=14)

e, end=end_month.

ethereum_news [ 'Dai (usb) '] gh Price (USD)'] - ethereum_news|['Low
plt. ire(figsiz

plt.g (ethereum_news te' ly Range (USD)'], marker='o', color='blue')
plt.t )

plt.x

plt.y

plt.x

plt.ar

plt.s

extreme_sentiment['Price e Lagged
correlation_lagged = extreme_sentiment|
("Cor with L Price Char
(correlation_lagged)

extreme_sentiment['P

r L

(series):

result = adfuller(series)
f stic:', result[e])

result(1])
{'Critic Jalues:"')
key, value result[4].it ():
( {key}: {value}')
adf_test(data_to_test)

7T Models

7.1 Random Forest Regression

X_train, X_test, y_train, y_test = train_test_split(X, y, test_size=0.2, random_state=

model = RandomForestRegressor(n_estimators
model.fit(X_train, y_train)

y_pred = model.| ict(X_test)

mse = mean_squared_error(y_test, y_pred)
rmse = np. (mse)

r2 = r2_score(y_test, y_pred)

end_time = time.time()
elapsed_time = end_time - start_time

results[embedding] = {
'M juared Error': mse,
r2,
red Error': rmse,
't elapsed_time

(7" {embedding} { } : {r2} {elapsed_time:

results_df = pd.DataFrame(results).
("\nPerform e of different
(results_df)



7.2 XGBoost

modelXG = XGBRegressor(random_state=
grid_search = GridSearchCV(
estimator=modelXG,
param_grid=param_grid,
scoring= L
cv=3,
verbose=1

me

)

start_time = time.time()
grid_search.fit(X_train, y_train)|
best_model = grid_search.t _estinm

y_pred = best_model.predict(X_test)
y_pred = np.nan_ m(y_pred) é

mse = mean_squared_error(y_test, y_pred)
rmse = np.sqrt(mse)

r2 = r2_score(y_test, y_pred)

end_time = time.time()

elapsed_time = end_time - start_time

grid_search. be
r': mse,

! rmse,
: elapsed_time

(1" {embedding} : {grid_search.be
results_d pd. sFrame(results).
("

\nPerformance of different
(results_df)

7.3 CatBoost

X_train, X_test, y_train, y_test = train_test_split(X, vy, ndom_state=42)

model = CatBoostRegressor(verbose=0)
model. fit(X_train, y_train)

y_pred = model.pre (X_test)

mse = mean_squared_error(y_test, y_pred)
rmse = np.sqrt(mse)

r2 = r2_score(y_test, y_pred)

(r"# {embedding} {r2:
catboost_results [embedding] = {
E": mse,
: rmse,
r2

results_df = pd. rame(catboost_results).T
results_df.to_csv(f"{output_dir}/{crypto_name}

(' v {output_dir}/{crypto_name}

7.4 LightBGM

X_train, X_test, y_train, y_test = train_test_split(X, y, random_state=42)

model = LGBMRegressor()
model.fit(X_train, y_train)

y_pred = model.predict(X_test)

mse = mean_squared_error(y_test, y pred)
= np.sqrt(mse)
r2_score(y_test, y_pred)

(r"& {embedding)
results [embeddi
"1 mse,

results_df = pd
results_df.t
('



7.5 Hist Gradient Regressor

model = HistGradientBoostingRegressor(random_state=
start_time = time.time()

model.fit(X_train, y_train)

y_pred = model.predict(X_test)

elapsed = time.time() - start_time

mse = mean_squared_error(y_test, y pred)
rmse = np.sqrt(mse)
r2 = r2_score(y_test, y_pred)

( : {elapsed:.:

: {rmse}")

{mse}")

r2}

¥ {embedding}

(
(
(
(

results_hgb [embedding
Err mse,
uared ror': rmse,
r2,
seconds)': elapsed

results_hgb_d e(results_hgb).
nf Re s

ra

( results_hgb_&f)

results_hgb_df.to_csv(f"{output_dir}/{crypto_name}
(' v {output_dir}/{crypto_name}

8 Results/ Evaluations

Every model was tested with four embeddings across various metrics R?, MSE, RMSE.

results [embedding] = {
d Error': mse,

rmse,
elapsed_time

{embedding} v {mse}, : {r2} {elapsed_time:

9 Explainable Artificial Intelligence (XAI)

PDP, ICE, and SHAP was used on XGBoost with TFIDF embedding and results were presented for understanding
and showcase results.

9.1 PDP

numeric_features = ( (X_train.shape[1])) B ™V &
core_features = [numeric_features|column_names. i <«(f) 'Average timent' timer and_Volume'] column_names )
features_to_analyze = core_features
fig, ax = plt.suby (figsize=(12, 6))
PartialDependenceDisplay. [ (

best_model, X_train, features=features_to_analyze,

kind= , grid_resolution=50, ax=ax

1 Dependence

9.2 SHAP



explainer = shap.TreeExy er(best_model)

shap_values = explainer. v (X_test)

sentiment_volume_idx = X_test. mNs.g loc('Sentiment_and
sentiment_volume_shap = shap_values|[:, sentiment_volume_idx]
high_sentiment_volume = X_test['Sentiment_and_Volume'] > X _test['Se
high_sentiment_shap = sentiment_volume_shap[high_sentiment_volume

positive_contributions = (high_sentiment_shap > 0). ()
total_contributions = (high_sentiment_shap)

( : {positive_contributions} {total_contributions}

Positive SHAP contributions: 39 out of 40

explainer = shap.Tre :iner(best_model)
shap_values_interaction = explainer.shap_intera v (X_test)
shap. sumr y_ (shap_values_interaction, X_test, feature_names=X_test.

explainer = shap.TreeExplainer(best_model)

shap_values = explainer. va s(X_test)

X_test_subset = X_test. [z, :6]

shap_values_subset = shap_values(:, :6]

shap.su y_f (shap_values_subset, X_test_subset, feature_names=X_test_subset.«

9.3 ICE

numeric_features = ( (X_train.shape[1]))
core_features = [numeric_features(column_names. index(f)]

features_to_analyze = core_feature
fig, ax = plt.subplots(figsize=(12, 6))
PartialDependenceDisplay. est r(

best_model, X_train, features=features_to_analyze,
kind="1indiv , grid_resolution=

)

BV &
column_names



