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[image: ]
Naïve Bayes Tutorial using 20 News Groups 
------------------------------------------------------------------------------------------------------------------------
Ensure you have a suitable environment open, and that you have a working instance of Jupyter Notebook.

1. Open Anaconda Navigator and ensure you are in the environment that you set up. Click ‘Launch’ on the Jupyter Notebook tab.
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2. Once the Jupyter Notebook tab opens in a browser window, choose ‘New’ and in the dropdown menu choose ‘Python 3 (ipykernel)’.
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3. Once a notebook window is opened, you can start coding. Ensure ALL CODE is typed from the GREYED CELL in the images.
 Firstly import the packages you will need. For this tutorial you will need:
a. numpy
b. pandas
c. seaborn
d. matplotlib.pyplot
e. TfidfVectorizer (from sklearn.feature_extraction.text). This will encode the text inputs.
f. MultinomialNB (from sklearn.naive_bayes) as our algorithm / model.
g. Make_pipeline (from sklearn.pipeline).
h. Fetch_20newsgroups (from sklearn.datasets).
Numpy, Pandas, Seaborn and matplotlib.pyplot will be imported using an alias (a variable to use in stead of the full name). This will be quite common with several packages. Importing packages will always be the first step. Once you have coded a cell in Notebook, you will need to click the ‘run’ button to run that cell (looks like a play button, see below).

# Import dependencies and packages needed from sklearn import datasets
%matplotlib inline
import numpy as np
import seaborn as sn; sn.set()
import matplotlib.pyplot as plt
import seaborn as sn; sn.set()
from sklearn.feature_extraction.text import TfidfVectorizer
from sklearn.naive_bayes import MultinomialNB
from sklearn.pipeline import make_pipeline
from sklearn.datasets import fetch_20newsgroups

4. For this notebook, we will use ‘%matplotlib inline’. This sets the notebook backend to inline and allows plots to be rendered in the notebook following the code (see top of code cell).



5. As a note, remember you can name your notebook to be saved for later reference.
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6. Load the 20 News Groups dataset from sklearn into a variable ‘data’ and print out the target names (categories). Run the cell.
# import the dataset (stored in a variable)
data = fetch_20newsgroups()
data.target_names

7. Run the following cell to show the parameters that can be fine tuned.
# this step is just to demonstrate the adjustable parameters within the algorithm and not a necessary step
MultinomialNB().get_params()

At this stage we will be setting the default parameters, but what are the parameters?






8. Now let’s set a variable for the 20 categories we explored so we can use that variable in our training and testing sets.
# Define the categories
categories = ['alt.atheism',
 'comp.graphics',
 'comp.os.ms-windows.misc',
 'comp.sys.ibm.pc.hardware',
 'comp.sys.mac.hardware',
 'comp.windows.x',
 'misc.forsale',
 'rec.autos',
 'rec.motorcycles',
 'rec.sport.baseball',
 'rec.sport.hockey',
 'sci.crypt',
 'sci.electronics',
 'sci.med',
 'sci.space',
 'soc.religion.christian',
 'talk.politics.guns',
 'talk.politics.mideast',
 'talk.politics.misc',
 'talk.religion.misc']

9. We will now split the dataset into training data and labels (categories), and testing data and labels (categories). The downloaded dataset in this case was preprocessed with ‘train’ and ‘test’ subsets so we will allocate those to variables. Run the cell with steps 8 and 9.
# Set training data to these categories
train = fetch_20newsgroups(subset='train', categories = categories)
# Set test data to these categories
test = fetch_20newsgroups(subset='test', categories = categories)


10. We will now explore the dataset and view one of the passages in the dataset by printing one of the random positions in the array. This index will be 5 in this case but you could use any index for a different passage. Try it.
#Print the training data
print(train.data[5])

11. Also check the size of the ‘train’ subset, the same could be done with the ‘test’ subset to know how many datapoints it has. Run the cell with steps 10 and 11.
print('The amount of datapoints in the train data is: ',len(train.data))

What does the passage look like?
How many datapoints do we have in the ‘train’ set?
We could also check the categories for these passages by adding the following line.
print('This category is: ', categories[train.target[5]])

Code for checking the ‘test’ data as well…
#Print the test data
print(test.data[9])
print('This category is: ', categories[test.target[9]])
print('The amount of datapoints in the test data is: ',len(test.data))

12. Create a model using a pipeline with ‘make_pipeline’ from sklearn, store it in a variable. The pipeline will encode the words using the vectorizer (TfidfVectorizer()), and fit the encoded data to the multinomial naïve bayes algorithm.
# Create a model based on Multinomial Naive Bayes
model = make_pipeline(TfidfVectorizer(), MultinomialNB())


13. Fit the training data and labels to the model to train it.
# Fit the data to the model to train it
model.fit(train.data, train.target)

14. Predict with the model using the test dataset (only the data) and print the predictions. Run the cell with steps 12, 13 and 14.
# Create the labels by classifying the test data
labels = model.predict(test.data)
labels

Want does the prediction look like?

15. We can print the test labels (the ground truth) to see what the predictions should look like.
# print test labels (ground truth) that is compared to classifier
test.target

How do the arrays compare?

16. We now evaluate the model’s predictions against the ground truth test data (we need to import metrics from sklearn for this as well). The metrics show how accurate and precise the model is through the confusion matrix and classification report, as well as showing the recall and f1-score as we learned in the data lectures. Run this cell.
# display the metrics of the model's classification through confusion matrix and classification report
# (accuracy / precision / recall / f1)
from sklearn import metrics
print(metrics.confusion_matrix(test.target, labels))
print(metrics.classification_report(test.target, labels, digits=3))
print(metrics.classification_report(testLabels, y_pred, digits=3))

How accurate is the model overall?
What can you learn from this?

17. We will now use Pandas to create a dataframe. This will allow us to view the predictions and ground truths side by side. It will also allow us to generate a heatmap confusion matrix. Run the cell.
# use Pandas to create a dataframe to view the ground truth and classifications side by side
import pandas as pd
data = {'Actual': test.target,
        'Predicted': labels}
df = pd.DataFrame(data)
print(df)

What do you notice from the output?


18. Now using Seaborn, we can generate a heatmap confusion matrix from the dataframe and plot it using matplotlib.pyplot. For the fun of it we will reprint the classification report too. Run the cell.
# Use Seaborn to create a confusion matrix heatmap and MatPlotLib to display
confusion_matrix = metrics.confusion_matrix(test.target, labels)
sn.heatmap(confusion_matrix.T, square=True, annot=True, fmt='d', cbar=False, xticklabels=train.target_names, yticklabels=train.target_names)

plt.xlabel('Ground Truth')
plt.ylabel('Predicted')

19. At this point we can use our model to predict anything we type in. This needs a function called ‘predict_text_category’ that will use the trained model to predict.
# create a function to use the model
def predict_text_category(s, train=train, model=model):
    predict = model.predict([s])
    return categories[predict[0]]

20. Now we can call the function to predict any text we choose with our model. 
predict_text_category('Sending a shuttle to the moon')

Try typing anything into the text parameter where you see ‘sending a shuttle to the moon’ and see if the model predicts the category correctly.

How could this model be better trained / fine tuned?
image1.png
O ANACONDA NAVIGATOR

A tome Allapplications ~ on
@ Environments
Learning
PyCharm Professional
202211

The Python IDE for data science. It
combines the interactivity of Jupyter
notebooks with intelligent Python coding
assistance, Anaconda support, and scientific
lbraries.

2% Community

V5 Code

1560

Streamlined code editor with support for

development operations like debugging,
task running and version control.

Anaconda Toolbox

Supercharged

local notebooks.

Click the Toolbox
tile to Install, o

v Channels

@

Anaconda Al Navigator

playground

Access various large langusge models
(LLMs) curated by Anaconda, and start
leveraging secure local Al today.

=

EduBlocks

Web-based coding platform from
Anaconds designed For students. Learn
Python coding through an interactive,

block-based visual environment.

Anaconda Toolbox

4035
Anaconda Assistant.

JupyterLab supercharged with a suite of
‘Anaconds extensions, starting with the.
‘Anaconda Assistant Al chatbot.

watsonx

1BM watsonx

1BM watsonx is an enterprise-ready Al

platform including a data store, model

builder, and Al model management and
monitoring.

@ UpdsteNow  Connected to Cloud

o
-
Jupyter
N
Jupyterlab Notebook

Aazs 722
An extensible environment For interactive Web-based, interactive computing
and reproducible computing, based on the. notebook environment. Edit and run
Jupyter Notebook and Architecture. human-readable docs while describing the
data analysis.

Anaconda Cloud Notebooks

Cloud-hosted notebook service from
Anaconds. Launch 3 preconfigured
‘environment with hundreds of packages.
and store project files with persistent
cloud storage.

ORACLE

Cloud Infrastructure

S
5

Oracle Data Science Service PythonAnywhere

Host, run, and code Python i the cloud!

Code and share Python in the Browser. A
Get started for free.

vibrant community of makers, builders,
and hackers building the next frontier of
Python-powered web spplications.

OCI Data Science offers a machine learning
platform to build, train, manage, and
deploy your machine learning models on
the cloud with your favorite open-source

tools





image2.png
Z Jupyter

File

View  Settings Help

- Fies

Open Download Rename Duplicate -

Lo o Y

© Running

Name

anaconda3
ansel

audio-chunks
azurebashscripts
charsiu

Contacts

Creative Cloud Files

data

~New | %Upload

[ Python 3 (pykernel)
B Terminal

B console
= NewFile
New Folder

2 years ago
last year
last year

2 months ago

21 hours ago

11 months ago

c




image3.png
* Jupyter untitled15 Last Checkpoint: 9 minutes ago

File Edit View Run Kemel Settings Help

Trusted
B+ XMD0O» ® C» cde v

JupyterLab (7 Python 3 (ipykernel) O =

O

import matplotlib.pyplot as plt
from sklearn import datasets
from sklearn.decomposition import PCA

(IR s F W





image4.png
Prifysgol Cymru

N Y Drindod Dewi Sant. Athrofa Walcs Institute
Unstyotwalos Sifboounenn sisCECE

Trinity Saint David





