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Data Science and Machine Learning with Python
Tutorial for Beginners

Intimidated by complex math or a plethora of Python libraries? Or struggling to connect
code to real-world business problems? This tutorial is your starting point! We demystify
Data Science and Machine Learning using Python, guiding you through the journey

from cleaning data to deploying models.

Ready to launch your career? See our complete Data Science and Machine Learning

with Python course syllabus.

Working knowledge of Data Science and ML using Python is essential for students and

freshers if they want to develop their careers:
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e Explosive Job Growth: Data Scientist and ML Engineer top the chart of
fastest-growing, highest-paying careers on the planet.

e Python Opens Doors in Several Industries: technology, finance, healthcare,
and e-commerce.

e Industry Standard Tools: Python is the leading language for ML and Al
development, favored for its simple syntax and powerful libraries (e.g., NumPy,
Pandas, Scikit-learn).

e Powerful Problem-Solving: You learn how to develop predictive models that
drive business decisions, optimize processes, and create innovative products.

Ace your job hunt! Download our Data Science and Machine Learning with Python

Interview Questions and Answers guide now!

Take your Knowledge
Test Report ‘

Step-by-Step Data Science and Machine Learning with Python
The following Data Science and Machine Learning with Python tutorial is a step-by-step
guide for complete beginners to get started with the interesting world of Data Science

and ML, using Python. It covers the main tools used and practical code examples.

Step 1: Setting Up Python and the Environment
The foundation of Data Science using Python is setting up an efficient programming

environment.
Installation
e Download Anaconda: The easiest way to get Python and the necessary Data

Science libraries — such as NumPy, Pandas, Scikit-learn — is to download and
install Anaconda.
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e Why? Anaconda is a distribution that includes Python, the Conda package
manager, and the Jupyter Notebook environment, all pre-configured. It avoids
dependency hell for beginners.

Launch Jupyter Notebook
Open the Anaconda Navigator application.
Click on Launch under Jupyter Notebook. This will open a browser interface
where you can create and run Notebooks — files ending in .ipynb.

e Notebooks provide an ideal environment for Data Science, as they allow you to

combine code, output, visualizations, and explanatory text (Markdown) in one
document.

The two building blocks every data scientist should master prior to diving into ML are

NumPy and Pandas.

2.1. NumPy for Numerical Operations
NumPy also provides the building blocks of scientific computing: efficient numerical

multidimensional array objects.

import numpy as np

# Create a 1D array (vector)

arr = np.array([10, 20, 30, 40, 50])
print(arr)

# Perform fast element-wise operations
new_arr=arr* 2

print(new_arr)



# Create a 2D array (matrix)
matrix = np.array([[1, 2, 3], [4, 5, 6]])
print(\n2D Matrix:\n’, matrix)

Key Concept: For large data sets and mathematical operations, NumPy arrays are

much faster and more memory-efficient than the standard Python lists.

2.2. Pandas for Data Manipulation
Pandas is the workhorse for data cleaning and preparation. Its central data structure

consists of the DataFrame, which is like an Excel Spreadsheet or SQL Table.
import pandas as pd
# 1. Create a DataFrame
data = {'Name’: [‘Alice’, ‘Bob’, ‘Chatrlie’, ‘David’],
‘Age’: [25, 30, 35, 28],
‘Salary’: [60000, 75000, 60000, 90000}}
df = pd.DataFrame(data)
print(“Initial DataFrame:\n”, df)
# 2. Select columns
ages = dff'/Age’]

print(\nAges Series:\n”, ages)



# 3. Filter rows (Conditional selection)
high_salary = df[df['Salary’] > 70000]
print(\nHigh Salary Employees:\n”, high_salary)

Key Concept: DataFrames organize data using labeled rows and columns, making the

exploration of data intuitive.

Cleaning and understanding the data alone take up 80% of the effort before building

models.

3.1. Handling Missing Data

Missing values — NaNs — will crash models, and so need to be dealt with.
# Check for missing values

print(df.isnull().sum())

# Option A: Drop rows with missing data (use only if few missing)
df_dropped = df.dropna()

# Option B: Impute missing data (fill them with a calculated value)

# Replace missing Age values with the mean age

mean_age = df['/Age’].mean()

dff'Age’].fillna(mean_age, inplace=True)

print(\nDataFrame after imputation:\n”, df)



Imputation is the process of estimating missing values.

3.2. Exploratory Data Analysis and Visualization
EDA utilizes statistics and visualization in order to discover patterns and anomalies.

import matplotlib.pyplot as plt

import seaborn as sns

# Basic statistics

print(df.describe())

# Plotting a histogram for distribution

plt.figure(figsize=(8, 5))

sns.histplot(df['Salary’], kde=True) # KDE adds a density curve
plt.title(‘Salary Distribution’)

plt.show()

# Add image tag for visual instruction

[Image of example histogram plot]

# Plotting a Scatter Plot (Relationship between two variables)
plt.figure(figsize=(8, 5))

sns.scatterplot(x="Age’, y="Salary’, data=df)

plt.title(‘Age vs. Salary’)



plt.show()

Matplotlib and Seaborn are the standard Python libraries for high-quality, static

visualizations.

Scikit-learn is the most popular traditional ML model library, offering a consistent

interface across all algorithms.

4.1. The ML Workflow

The standard ML process consists of four steps:

Feature Selection: Selection of columns (features).

Data Splitting: Splitting data into Training and Testing sets.

Model Training: Teaching the algorithm patterns using the Training data.
Prediction and Evaluation: The model performs well against unseen Testing
data.

hown =

4.2. Example: Simple Linear Regression
We’'ll use a simple dataset to predict salary based on age.

from sklearn.model_selection import train_test_split

from sklearn.linear_model import LinearRegression

from sklearn.metrics import mean_absolute _error

# 1. Define Features (X) and Target (y)

X =df[['/Age’]] # Features must be a 2D structure (DataFrame)
y = df['Salary’] # Target is a 1D structure (Series)

# 2. Split Data (Typically 70-80% for Training, the rest for Testing)



X train, X_test, y_train, y_test = train_test_split(

X, y, test_size=0.3, random_state=42

# 3. Model Training

model = LinearRegression() # Initialize the model
model.fit(X_train, y_train) # Train the model

# 4. Prediction

y_pred = model.predict(X_test)

# 5. Evaluation

mae = mean_absolute_error(y _test, y pred)
print(fA\nMean Absolute Error (MAE): {mae:,.2f}”)

e Linear Regression is a kind of Supervised Learning used for Regression, which
involves the forecast of a continuous value.

e random_state ensures that the split is the same each time, hence making your
results reproducible.

4.3. Classification Example
K-Nearest Neighbors (KNN) The models that classify predict discrete categories.

from sklearn.neighbors import KNeighborsClassifier
from sklearn.metrics import accuracy _score

# Sample data for Classification (e.g., predicting purchase based on Age and Salary)



# This requires a ‘Target_Class’ column to be created in the DataFrame for a real

example

# *** Simplified Process Outline ***

# 1. Prepare Target Variable (e.g., 0 for No Purchase, 1 for Purchase)
# df['Purchased’] = [0, 1, 0, 1]

# 2. Split Data (using Age, Salary as X and Purchased as y)

# 3. Model Training

knn_model = KNeighborsClassifier(n_neighbors=3) # n_neighbors is a hyperparameter
# knn_model .fit(X _train, y_train)

# 4. Prediction and Evaluation

#y pred _class = knn_model.predict(X_test)

# accuracy = accuracy_score(y_test, y _pred_class)

# print(f"Model Accuracy: {accuracy:.2f}”)

KNN is a non-parametric instance-based learning algorithm that classifies new data

points based on the majority class of its ‘k’ nearest neighbors.

To go beyond simple models, you need to understand these key concepts:

5.1. Feature Scaling
Models relying on distance- such as KNN-are dependent on the scale of features.



e Problem: If there is a Salary of 50,000 and an Age of 30, then the Salary will
dominate the distance calculation.

e Solution: Scaling or normalizing features, like with StandardScaler or
MinMaxScaler from Scikit-learn, puts everything into a comparable range.

5.2. Hyperparameter Tuning

Hyperparameters are settings for the learning algorithm that are not learned from the

data.

e Example: For KNN, n_neighbors (the amount of neighbours to check) is a
hyperparameter.

e Tuning: Performing techniques like Grid Search or Randomized Search leads
to finding optimal hyperparameter values that give good performance in your
model.

5.3. Cross-Validation
To avoid overfitting, when a model performs amazingly well on the training data but

does terribly on unseen data, Cross-Validation is used.

e K-Fold CV: The data is divided into K equal parts (folds). The model is trained K
times; each time, it uses a different fold as the test set and the remaining K-1
folds as the training set. Averaging performance provides a more robust estimate
of the model’s true capability.

Your next steps involve complex datasets, more advanced models, such as logistic
regression, decision trees, random forests, neural networks via TensorFlow/Keras, and

practice of the full pipeline from data acquisition to model deployment.

Want to solve real-world data science problems? Download our guide Data Science

and ML with Python Challenges and Solutions and put your skills into practice!

The given examples demonstrate how Python along with ML techniques is used in

various data science industries:
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Predicting Customer Churn

e Objective: To identify the customers that would likely leave a service in the near
future so the company can intervene with targeted offers.
e Data: It includes customer behavior logs, service usage patterns, billing history,
and customer service interactions.
e Process:
o Feature Engineering: Create variables, such as ‘Days Since Last
Interaction’ or ‘Contract Length’.
o Model: Using Scikit-learn, train a Logistic Regression or Random Forest
Classifier to predict the binary outcome of Churn: Yes/No.
o Impact: Reduces customer acquisition costs by focusing retention efforts
on high-risk, high-value users.

Housing Price Forecasting (Regression)

e Objective: Predict the final sale price of a house or property based on its
features.
e Data: It include property size in square feet, the number of bedrooms, location by
Zip code, year of construction, and recent comparable sales.
e Process:
o Data Cleaning: Handle missing feature values, and convert categorical
location data into numerical features by, for example, one-hot encoding.
o Model: For the continuous price value prediction, use either a Linear
Regression or a powerful non-linear model like XGBoost Regressor.
o Impact: The model is used by banks for assessing loan risk, by real
estate agencies for valuation, and by platforms like Zillow.

Healthcare Image Classification: Deep Learning/CNN

e Objective: Perform automatic classification of medical images, such as X-rays or
MRIs, to help doctors diagnose ailments such as pneumonia or cancerous
tumors.

Data: Labeled medical images
Process:
o Tool: Employ deep learning frameworks such as TensorFlow or PyTorch
with Python.
o Model: Train a CNN — a deep learning model that is specialized for any
image recognition tasks.



o Impact: Increases the speed of diagnosis, reduces human error, and frees
doctors to focus their attention more usefully.

Ready to start building these powerful models? Explore our Data Science and

Machine Learning with Python project ideas to become an expert!

1. What is Python Data Science and Machine Learning?

It is the practice of using the Python language, along with specialized libraries like
Pandas and Scikit-learn, to extract knowledge and insights from data (Data Science)
and build systems that can automatically learn and make predictions (Machine
Learning).

2. Canllearn ML in 3 months?

You can definitely learn the basics in 3 months and start using basic models such as
linear regression and classification, but you have to focus on that. Advanced topics and
job proficiency would take 6-12 months of focused practice and projects.

3. What are 4 types of ML?

The main categories of Machine Learning are as follows: 1. Supervised Learning (which
learns from labeled data), 2. Unsupervised Learning (which uncovers hidden patterns in
unlabeled data), 3. Semi-supervised Learning, and 4. Reinforcement Learning (it learns
through trial and error/rewards).

4. Can | learn Python in 3 months?

Of course, it is. Python syntax is very readable and friendly for complete beginners. You
can grasp the basics of Python in a few weeks, but becoming proficient with the core
data science libraries-Pandas, NumPy-and advanced concepts will take the remainder
of the 3 months.

5. Do 87% of data science projects fail?

The exact number 87% may be bandied about and even debated, but the number

represents a common industry problem: projects often fail due to poor data quality, lack
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of clear business alignment, weak infrastructure, or difficulty in integrating models into
production systems.

6. Is Al a high paid job?

Like any high-tech field, it incorporates stress from tight deadlines and complex
problems. However, the intellectual challenge and high remuneration often compensate
for the “pain.” Burnout may be experienced if a balance between work and life is not

ensured within fast-paced teams. Explore the best data science and machine

learning with Python developer salary here.

7. Is C++ harder or Python?

C++ is generally considered a lot harder than Python. For example, C++ requires
manual memory management and complex syntax and compilation. The high-level and
interpreted nature of Python and its simple, English-like structure makes it much easier
for beginners.

8. Is data science dead in 10 years?

No, Data Science is not dead; it’'s evolving. The basic tasks might get automated, but
the need for human experts who can frame business problems, interpret complex
results, and manage ethical Al implications will only increase.

9. Do NASA use Python?

Because of its robustness and large libraries, it finds its applications in many domains:
rocket science, complex computations of scientific nature, data analysis from space
telescopes, systems controlling spacecraft, and so on, managing huge amounts of
telemetry data.

10. Is 30 too old to learn Python?

Not at all. There is no age barrier to learning Python. Several careers have successfully
transitioned into tech from different backgrounds and ages. Actually, professional
maturity and domain experience from previous jobs can be one of the serious positives

in Data Science.
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You have successfully completed the basic pipeline of Data Science and ML with
Python, right from setting up your environment to evaluating a model. This journey
equips you with the most sought-after skill in today’s job market and helps you
transform raw data into actionable intelligence and powerful predictive applications. The
future is for those who can master data. Ready to move beyond the basics and build a
professional-grade portfolio? Enroll in our comprehensive Data Science and Machine

Learning with Python course in Chennail
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