Activity 1: Data Cleaning Exercise 

Objective: Practice cleaning and preparing a dataset. 
Dataset: Titanic dataset (downloadable from Kaggle) 

Instructions: 
Load the dataset into a Jupyter Notebook: 
import pandas as pd 
data = pd.read_csv('titanic.csv') 

Perform the following tasks: 
· Identify missing values. 
· Fill missing values in the "Age" column with the mean age. 
· Drop the "Cabin" column due to excessive missing values. 
· Convert the "Sex" column to numeric (e.g., Male = 0, Female = 1). 
· Display the cleaned dataset and note any observations
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1. Age Distribution of Titanic Passengers
· This graph shows how old the passengers were.
· Most people were between 20 and 40 years old.
· Very few passengers were above 60 or below 5.
· This tells us the Titanic had many young adults on board.
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2. Count of Passengers by Sex
· This graph compares the number of men and women on the Titanic.
· There were more men (~580) than women (~310).
So, men made up a larger share of the passengers.
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3. Survival Rate by Sex
· This graph shows the chance of survival for men and women.
· Only about 2 out of 10 men survived (~20%).
· But about 7 out of 10 women survived (~74%).
· This shows women had a much better chance of surviving, likely because of the “women and children first” rule during evacuation.
Together, these graphs make the dataset easier to understand:
· Who was on board (by age and sex).
· And who had better survival chances.


Activity 2: Working with SKlearn
Run the following code and try and identify the steps in the machine learning process.
 Here’s the complete code: 
import pandas as pd
from sklearn.datasets import load_iris
from sklearn.model_selection import train_test_split
from sklearn.tree import DecisionTreeClassifier
from sklearn.metrics import confusion_matrix, ConfusionMatrixDisplay
import matplotlib.pyplot as plt


# Load the IRIS dataset
iris = load_iris()
X = iris.data
y = iris.target


# Split the dataset into training and testing sets
X_train, X_test, y_train, y_test = train_test_split(X, y, test_size=0.2, random_state=42)


# Train a decision tree classifier
clf = DecisionTreeClassifier(random_state=42)
clf.fit(X_train, y_train)


# Make predictions on the test set
y_pred = clf.predict(X_test)


# Generate the confusion matrix
cm = confusion_matrix(y_test, y_pred)


# Display the confusion matrix
disp = ConfusionMatrixDisplay(confusion_matrix=cm, display_labels=iris.target_names)
disp.plot(cmap=plt.cm.Blues)
plt.title('Confusion Matrix for Decision Tree Classifier')
plt.show()
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Explanation of the Confusion Matrix
· The boxes on the diagonal (top-left to bottom-right) show the number of correct predictions.
· The boxes off the diagonal show the number of wrong predictions.
· In this case, most numbers are on the diagonal, which means the model predicted the flowers correctly.
· Very few (or no) mistakes happened, so the model is quite accurate.
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