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Python Challenge

Course Structure
Introduction to Python

Introduction to Data Science

Introduction to Machine Learning

Data Science & ML Challenge

= Core Topics = Optional Topics
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Jupyter Notebook Setup

192.168.10.4:8888

In a browser:

Password:         ist
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Recap: Pandas & other LIbraries

Pandas is a powerful Python data analysis toolkit.

Matplotlib & Seaborn are plotting libraries.

I have added functions (plot_2d & plot_3d, etc) that will help 

plotting charts in future exercises

import pandas as pd
import numpy as np15.0
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Recap: DataFrame

A DataFrame is a two-dimensional data structure with labeled 

axes (rows and columns). 

df = pd.read_csv("clean_train_titanic.csv")
df

15.1
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Recap: DataFrame
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Recap: Exploratory Data Analysis (EDA)

Before we dive into Machine Learning: EDA!

Exploratory Data Analysis refers to the critical process of 

performing initial investigations on data so as to discover 

patterns,to spot anomalies,to test hypothesis and to check 

assumptions.

Pratil, Prasad. (2018). "What is Exploratory Data Analysis?" Towards Data Science. 

Available at: https://towardsdatascience.com/exploratory-data-analysis-8fc1cb20fd15.
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Recap: Feature Engineering

Feature engineering or feature extraction or feature 

discovery is the process of extracting features 

(characteristics, properties, attributes) from raw data to 

support training a downstream statistical model.

Hastie, Trevor; Tibshirani, Robert; Friedman, Jerome H. (2009). 

The Elements of Statistical Learning: Data Mining, Inference, and Prediction. Springer. ISBN 978-0-387-84884-6.
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Recap: Analysing the “Embarked” Column

We can see that not all passengers have data regarding their 

embarkation point:
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Recap: Analysing the “Embarked” Column

To visualise the current value distribution:



11School Year 2023-2024Python for Data Science and MLAlberto Spina

Recap: Analysing the “Age” Column

We can see that not all passengers have data on their age:
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Recap: Analysing the “Age” Column

We can actually view the 

correlations across all 

columns in the dataframe:
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Recap: Analysing the “Age” Column

Let’s visualise how Pclass and 

SibSp changes affect the 

average Age value:

You can see the raw numbers:
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Recap: Categorization

Data Science does 
not work well with 
strings.

Categorization is the 
act of mapping 
strings to ints/floats.
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Recap: Categorization

We have too many different Ages, we map them into buckets.

We wish to have 5-year buckets, how many buckets do we 

need?
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Recap: Categorization

Let’s apply our categorization to the Age column values, by 

creating a new column CatAge:
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Recap: Categorization

We have too many different Fares, we map them into buckets.

We wish to have 10-dollar buckets, how many buckets do we 

need?
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Recap: Categorization

Let’s apply our categorization to the Fare column values, by 

creating a new column CatFare:
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Recap: Classifiers

A classifier in machine learning is 

an algorithm that automatically 

orders or categorizes data into 

one or more of a set of “classes.”

https://monkeylearn.com/blog/what-is-a-classifier/
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Recap: ML Classifiers

We must decide on which features we consider in the 

classification problem.

Then we must decide what we classify against.

15.2

Features = ['Parch', 'Pclass', 'SibSp', 'CatSex', 'CatEmbarked', 'CatAge', 'CatFare']
Classes = 'Survived'
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Recap: ML Classifiers

When we classify we split our data into training and test sets.

Why? 15.3
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Recap: Decision Tree Classifiers

It classifies data into finer and finer categories: from “tree 

trunk,” to “branches,” to “leaves.”
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Recap: Decision Tree Classifiers

Create and fit the classifier:

These are the features it 

found to be most important:

Model score:

15.4

0.7835820895522388
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Recap: Decision Tree Classifiers

So what is our model 

doing?

We can visualize the full

decision tree!
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Recap: Random Forest

A Random Forest is like a group decision-making team in 

machine learning. It combines the opinions of many “trees” 

(individual models) to make better predictions, creating a 

more robust and accurate overall model.
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Random Forest

Create and fit the classifier:

These are the features it 

found to be most important:

Model score:

15.5

0.8059701492537313
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Recap: Support Vector Machines

SVM algorithms classify data 

and train models within super 

finite degrees of polarity, 

creating a 3-dimensional 

classification model that goes 

beyond just X/Y predictive 

axes.
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Create and fit the classifier:

These are the features it 

found to be most important:

Model score:

Support Vector Machines

15.6

0.8059701492537313
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Recap: K-Nearest Neighbors

K-nearest neighbors (k-NN) is a pattern recognition algorithm 

that stores and learns from training data points by 

calculating how they correspond to other data in 

n-dimensional space. K-NN aims to find the k closest related 

data points in future, unseen data.
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Recap: K-Nearest Neighbors
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Create and fit the classifier:

These are the features it 

found to be most important:

Model score:

K-Nearest Neighbors

15.7

0.7350746268656716
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Boosted Trees

Random forests also have drawbacks. They can’t deal with 

mistakes (if any) created by their individual decision trees. 

Boosting is a method of combining many weak learners (trees) 

into a strong classifier.
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Create and fit the classifier:

Let’s visualise the learnt tree:

Try plotting different trees!

Model score:

Boosted Trees

15.8

0.8059701492537313

15.8.1

plot_tree(xgb_clf, num_trees=0, rankdir='LR')
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Boosted Trees
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Deep Learning

Deep Learning is a type of machine learning based on 

artificial neural networks in which multiple layers of 

processing are used to extract progressively higher level 

features from data.
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Dense Neural Networks

A neural network consists of 

layers of nodes, or artificial 

neurons—an input layer, one 

or more hidden layers, and an 

output layer. Each node 

connects to others, and has 

weights and a threshold.
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Let’s create categorical outputs for our neural network:

Dense Neural Networks

15.9
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Let’s create a simple network:

We can visualise it:

Dense Neural Networks

15.10
model = Sequential([
   Dense(2, activation='softmax')
])

15.10.1
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What is the neural network 

doing?

We can plot the weights of 

the network:

Dense Neural Networks

15.10.2
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Let’s add a hidden layer by modifying 15.10:

We can visualise it:

Explore changing the hidden layer size. What works best?

Dense Neural Networks

model = Sequential([
   Dense(8, activation='softmax'),
   Dense(2, activation='softmax')
])

15.10.1
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Convolutional Neural Networks

A Convolutional Neural Network, also known as CNN or 

ConvNet, is a class of neural networks that specializes in 

processing data that has

 a grid-like topology, 

such as an image.
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Let’s create a simple network:

We can visualise it:

Convolutional Neural Networks

15.11

model = Sequential([
   Conv2D(32, kernel_size=(2, 2)),
   Flatten(),
   Dense(2, activation='softmax')
])

15.11.1
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Convolutional Neural Networks
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Let’s additional layers by modifying 15.11:

We can visualise it:

Explore changing the hidden layers. What works best?

Convolutional Neural Networks

model = Sequential([
   Conv2D(32, kernel_size=(2, 2)),
   Flatten(),
   Dense(8, activation='softmax'),
   Dense(2, activation='softmax'),
])

15.11.1



45School Year 2023-2024Python for Data Science and MLAlberto Spina

I curated an additional dataset with 

more features:

I added features such as:

● Family

● Deck

● Title

More Features

15.12
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Change the Features list in this cell:

And rerun the models we have seen in this course.

1) Which features perform best?

2) Do you need all features?

More Features

15.12.1

Features = ['Parch', 'Pclass', 'SibSp', 'CatSex', 'CatEmbarked', 'CatAge', 'CatFare']
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End of Class
Coding

See you all next week!


