
#TASK #1: UNDERSTAND THE PROBLEM STATEMENT/CASE 

 

 

#TASK #2: IMPORT DATASETS AND LIBRARIES 

# Mount Google Drive 
from google.colab import drive 
drive.mount('/content/drive') 

import pandas as pd 
import plotly.express as px 
from copy import copy 
from scipy import stats 



import matplotlib.pyplot as plt 
import numpy as np 
import plotly.figure_factory as ff 
from sklearn.linear_model import LinearRegression 
from sklearn.model_selection import train_test_split 
from tensorflow import keras 

# Read stock prices data 

# Read the stocks volume data 

# Sort the data based on Date 

# Sort the volume data based on Date 

# Check if Null values exist in stock prices data 

# Check if Null values exist in stocks volume data 

# Get stock prices dataframe info 

# Get stock volume dataframe info 

MINI CHALLENGE #1: 

• What is the average trading volume for Apple stock? 

• What is the maximum trading volume for sp500? 

• Which security is traded the most? comment on your answer 

• What is the average stock price of the S&P500 over the specified time period? 

• What is the maximum price of Tesla Stock? 

 

 

#TASK #3: PERFORM EXPLORATORY DATA ANALYSIS AND VISUALIZATION 

# Function to normalize stock prices based on their initial price 

# Function to plot interactive plots using Plotly Express 

# plot interactive chart for stocks data 

MINI CHALLENGE #2: 

• Plot the volume dataset for all stocks, list any observations you might see. 

• Plot the normalized stock prices and volume dataset. 

 

 

 



TASK #4: PREPARE THE DATA BEFORE TRAINING THE AI/ML MODEL 

 

# Function to concatenate the date, stock price, and volume in one dataframe 

# Function to return the input/output (target) data for AI/ML Model 
# Note that our goal is to predict the future stock price  
# Target stock price today will be tomorrow's price  

# Let's test the functions and get individual stock prices and volumes for 
AAPL 

 

# Remove the last row as it will be a null value 

# Scale the data 

 

 

# Create Feature and Target 

 

 

# Spliting the data this way, since order is important in time-series 
# Note that we did not use train test split with it's default settings since 
it shuffles the data 

 

 

 



 

 

 

 

# Define a data plotting function 
 
 

MINI CHALLENGE #3: 

• Test the created pipeline with S&P500 and Amazon datasets 

 

TASK #5: UNDERSTAND THE THEORY AND INTUITION BEHIND 
REGRESSION 

 



 

 



 

TASK #6: UNDERSTAND THE CONCEPT OF REGULARIZATION & RIDGE 
REGRESSION 

 



 

 



 

 



 

TASK #7: BUILD AND TRAIN A RIDGE LINEAR REGRESSION MODEL 
from sklearn.linear_model import Ridge 
# Note that Ridge regression performs linear least squares with L2 
regularization. 
# Create and train the Ridge Linear Regression  Model 

# Test the model and calculate its accuracy  

# Make Prediction 

# Append the predicted values into a list 

 

# Append the close values to the list 
 

# Create a dataframe based on the dates in the individual stock data 

# Add the close values to the dataframe 

# Add the predicted values to the dataframe 

# Plot the results 

MINI CHALLENGE #4: 

• Experiment with various regularization values for alpha 

• What is the impact of increasing alpha? 

• Note: default value for alpha is = 1 



 

TASK #8: UNDERSTAND THE THEORY AND INTUITION BEHIND NEURAL 
NETWORKS 

 

 



 

TASK #9: UNDERSTAND HOW DO ARTFICIAL NEURAL NETWORKS 
TRAIN 

 



 

 



 

TASK #10: UNDERSTAND THE THEORY AND INTUITION BEHIND 
RECURRENT NEURAL NETWORKS 

 



 

 



 

 



 

TASK #11: UNDERSTAND THE THEORY AND INTUITION BEHIND LONG 
SHORT TERM MEMORY NETWORKS 

 



 

 



 

 

TASK #12: TRAIN AN LSTM TIME SERIES MODEL 
# Let's test the functions and get individual stock prices and volumes for 
AAPL 

# Get the close and volume data as training data (Input) 

# Normalize the data 

# Create the training and testing data, training data contains present day 
and previous day values 

 

# Convert the data into array format 



# Split the data 

# Reshape the 1D arrays to 3D arrays to feed in the model 

 

 

 

# Create the model 

# Train the model 

# Make prediction 

 

 

 

 

 

 

 

 

 

 

MINI CHALLENGE #5: 

• Test the pipeline with at least 3 other stocks 

• Experiment with various LSTM model parameters (Ex: Use 150 units instead 
of 50), print out the model summary and retrain the model 

 

MINI CHALLENGE SOLUTIONS 

MINI CHALLENGE #1 SOLUTION: 

• What is the average trading volume for Apple stock? 

• What is the maximum trading volume for sp500? 

• Which security is traded the most? comment on your answer 



• What is the average stock price of the S&P500 over the specified time period? 

• What is the maximum price of Tesla Stock? 
# Get the statistical data for the stocks volume dataframe 
# Average trading volume for Apple stock is 2.498238e+06  
# Average trading volume for S&P500 is 3.680732e+09 
 
# Why S&P500 is the most traded of all? Check out this article:  
# https://www.investopedia.com/articles/personal-finance/022216/put-10000-sp-
500-etf-and-wait-20-years.asp 
 
# Text from the article above: 
# "The S&P 500 index is a broad-based measure of large corporations traded on 
U.S. stock markets. Over long periods of time,  
# passively holding the index often produces better results than actively 
trading or picking single stocks. 
# Over long-time horizons, the index typically produces better returns than 
actively managed portfolios." 
 
stock_vol_df.describe() 

# Get the statistical data for the prices dataframe 
stock_price_df.describe() 

# Average price for S&P500 = 2218.749554 
# Maximum Tesla Price = 1643.000000 

MINI CHALLENGE #2 SOLUTION: 

• Plot the normalized stock prices and volume dataset. 
# Plot interactive chart for volume data 
# Notice that S&P500 trading is orders of magnitude compared to individual 
stocks 
interactive_plot(stock_vol_df, 'Stocks Volume') 

# plot interactive chart for normalized stocks prices data 
interactive_plot(normalize(stock_price_df), 'Stock Prices') 
 
# Let's normalize the data and re-plot interactive chart for volume data 
interactive_plot(normalize(stock_vol_df), 'Normalized Volume') 

MINI CHALLENGE #3 SOLUTION: 

• Test the pipeline with S&P500 and AMZN datasets instead of AAPL 
# Let's test the functions and get individual stock prices and volumes for 
S&P500 
price_volume_df = individual_stock(stock_price_df, stock_vol_df, 'sp500') 
price_volume_df 
 
# Let's test the functions and get individual stock prices and volumes for 
Amazon  



price_volume_df = individual_stock(stock_price_df, stock_vol_df, 'AMZN') 
price_volume_df 

MINI CHALLENGE #4 SOLUTION: 

• Experiment with various regularization value for alpha 

• What is the impact of increasing alpha? 

• Note: default value for alpha is = 1 
from sklearn.linear_model import Ridge 
# Note that Ridge regression performs linear least squares with L2 
regularization. 
# Create and train the Ridge Linear Regression  Model 
regression_model = Ridge(alpha = 2) 
regression_model.fit(X_train, y_train) 

MINI CHALLENGE #5 SOLUTION: 

• Test the pipeline with at least 3 other stocks 

• Experiment with various LSTM model parameters (Ex: Use 150 units instead 
of 50), print out the model summary and retrain the model 

# Create the model 
inputs = keras.layers.Input(shape=(X_train.shape[1], X_train.shape[2])) 
x = keras.layers.LSTM(150, return_sequences= True)(inputs) 
x = keras.layers.Dropout(0.3)(x) 
x = keras.layers.LSTM(150, return_sequences=True)(x) 
x = keras.layers.Dropout(0.3)(x) 
x = keras.layers.LSTM(150)(x) 
outputs = keras.layers.Dense(1, activation='linear')(x) 
 
model = keras.Model(inputs=inputs, outputs=outputs) 
model.compile(optimizer='adam', loss="mse") 
model.summary() 


