Azure Language Service - Question Answering

# Importing Library to view image
from IPython.display import Image as img

Azure Language Services — Overview

Azure offers powerful Language Services as part of Azure Cognitive Services and Developer Tools, serving two major areas:

Natural Language Processing (NLP) Services

These services are designed to help applications understand and process human language.

Conversational Language Understanding (CLU) : Detects intents and entities from user utterances (e.g., chatbot inputs).ldeal for
building intelligent assistants and domain-specific NLP models.

Text Analytics: Performs sentiment analysis, key phrase extraction, language detection, and named entity recognition (NER).
Question Answering : Builds Q&A systems using knowledge bases (FAQs, documents).

Text Translation : Automatically translates text between languages using Microsoft Translator.

Text Summarization : Extracts summaries from larger documents, useful in news, legal, and business content.

Language Detection :Identifies the language of a given text input.

Speech-to-Text and Text-to-Speech: (integrated with Azure Speech Service) Converts spoken language to written text and vice versa.

Programming Language-Related Services and Tools

While not part of "Azure Language Services" specifically, Azure provides tools and integrations to support code understanding, analysis, and

development:

GitHub Copilot (Powered by Azure OpenAl Service) Al pair programmer that helps write, complete, and understand code in editors like
VS Code.



* Azure OpenAl Service : Gives access to models like GPT-4, which can assist in code generation, debugging, documentation, and more.
Supports both natural language and programming language use cases.

® Azure DevOps & Visual Studio Code Extensions : Tools for code collaboration, Cl/CD, and Al-assisted development using extensions.
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1. Installation of neccessary Library

# https://lLearn.microsoft.com/en-us/python/api/overview/azure/ai-language-questionanswering-readme?view=azure-python

# Install the azure question answering Library
Ipip install azure-ai-language-questionanswering

# doenv Library
Ipip install python-dotenv

Requirement already satisfied: azure-ai-language-questionanswering in c:\users\chirag pc\anaconda3\1lib\site-packages (1.1.0)
Requirement already satisfied: azure-core<2.0.0,>=1.24.0 in c:\users\chirag pc\anaconda3\lib\site-packages (from azure-ai-langu
age-questionanswering) (1.32.90)

Requirement already satisfied: isodate<1.0.0,>=0.6.1 in c:\users\chirag pc\anaconda3\lib\site-packages (from azure-ai-language-
questionanswering) (0.7.2)

Requirement already satisfied: requests>»=2.21.0 in c:\users\chirag pc\anaconda3\lib\site-packages (from azure-core<2.0.0,>=1.2
4.0->azure-ai-language-questionanswering) (2.32.3)

Requirement already satisfied: six>=1.11.0 in c:\users\chirag pc\anaconda3\lib\site-packages (from azure-core<2.0.0,>=1.24.0->a
zure-ai-language-questionanswering) (1.16.0)

Requirement already satisfied: typing-extensions>=4.6.0 in c:\users\chirag pc\anaconda3\lib\site-packages (from azure-core<2.0.
0,>=1.24.0->azure-ai-language-questionanswering) (4.9.0)

Requirement already satisfied: charset-normalizer<4,>=2 in c:\users\chirag pc\anaconda3\lib\site-packages (from requests>»=2.21.
@->azure-core<2.0.0,>=1.24.0->azure-ai-language-questionanswering) (2.0.4)

Requirement already satisfied: idna<4,>=2.5 in c:\users\chirag pc\anaconda3\lib\site-packages (from requests>»=2.21.0->azure-cor
e<2.0.0,>=1.24.0->azure-ai-language-questionanswering) (3.4)

Requirement already satisfied: urllib3<3,>=1.21.1 in c:\users\chirag pc\anaconda3\lib\site-packages (from requests>=2.21.0->azu
re-core<2.0.0,>=1.24.0->azure-ai-language-questionanswering) (2.0.7)

Requirement already satisfied: certifi»=2017.4.17 in c:\users\chirag pc\anaconda3\1lib\site-packages (from requests>=2.21.0->azu
re-core<2.0.0,>=1.24.0->azure-ai-language-questionanswering) (2024.2.2)

Requirement already satisfied: python-dotenv in c:\users\chirag pc\anaconda3\lib\site-packages (0.21.0)

Step 2

2. Import the required library



# This section loads your Azure endpoint and subscription key from a .env file and prepares for secure API calls.

# Read secret keys and environment variables securely
import os
from dotenv import load_dotenv

# Load variables from .env file
load_dotenv()

# Azure authentication helper
from azure.core.credentials import AzureKeyCredential

# The AuthoringClient helps build and manage the Q&A project, while the QuestionAnsweringClient is used for querying that proj

# Authoring client - used to create and manage knowledge base projects
from azure.ai.language.questionanswering.authoring import AuthoringClient

# Runtime client - used to query your knowledge base at runtime
from azure.ai.language.questionanswering import QuestionAnsweringClient

# Import QnA models for structured interactions (e.g., QueryOptions, Answers)
from azure.ai.language.questionanswering import models as gna

Step 3:

Go to your resource group in Azure Portal https://portal.azure.com/

Create new language service resource.

Select both options for your language resource:

1. Custom Question Answering
2. Custom text classification etc.

Note:


https://portal.azure.com/

1. To execute the Q&A maker, we just need the Custom Question answering service. However, as we will continue this case study in the next

part to create a Conversational Language Understanding model, we are selecting both the options.

2. If you have an existing Language resource in the Free Tier (irrespective of the features selected), you cannot create a new resource in the

same tier.
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Home > Resource groups > CAV-2-language > Marketplace »

Language service =

Microsoft

- Language ServicCe < Addto Favorites
= _ _
L d Microsoft | Azure Service

% 3.7 (3 ratings)

Plan

Language service ~ ‘

Overview  Plans Usage Information + Support Ratings + Reviews

Azure Al service for Language enables you to build apps with industry-leading natural language understanding capabilities without machine learning expertise. It consolidates
familiar capabilities previously available in Language, QnA Maker, and Language Understanding (LUIS) into a unified service. With a single API call, harness decades of
Microsoft's state-of-the-art research and ground-breaking NLU capabilities.

More products from Microsoft See Al

Active Directory Health
Check
Microsoft

Azure Service

Assess the risk and health of Active
Directory environments.
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AD Replication Status

Microsoft

Azure Service

Identify Active Directory replication
issues in your environment.

o

Device Update for loT Hub

Microsoft

Azure Service

Securely and Reliably update your
devices with Device Update for loT
Hub.

O

Front Door and CDN profiles

Microsoft

Azure Service

Azure Front Door and CON profiles is
security led, modem cloud CDN that
provides static and dynamic content
acceleration, global load balancing
and enhanced security for your 3pps,
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€« > © 2% portal.azure.com/#create/Microsoft.CognitiveServicesTextAnalytics
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Home > Resource groups > CAV-2-language > Marketplace > Language service >

Select additional features - X

By default, Azure Al service for Language comes with several pre-built capabilities like sentiment analysis, key phrase extraction, pre-built question answering, etc. Some customizable features below require additional services like Azure Al Search, Blob storage, etc. te be provisicned as well. Select the custom features you want
to enable as part of your Language service.

Default features Custom features
@ Sentiment analysis o Custom question answering
Use this feature to answer user's questions

Key phrase extraction over your data corpus. Requires Azure Al
Search. Learn more,
Pre-built question answering

Conversational language understanding

Named entity recognition

000000

Text Summarization Custom text classification, Custom
named entity recognition, Custom
Text analytics for Health sentiment analysis & Custom Text

Analytics for health &

Use these customization features to tailor
our products for your specific requirements.
Requires Azure Storage. Learn more,
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Home » Resource groups » CAV-2-language » Marketplace » Language service »

Select additional features

By default, Azure Al service for Language comes with several pre-built capabilities like sentiment analysis, key phrase extraction, pre-built question answering, etc. Some customizable features below require additional services like Azure Al Search, Blob storage, etc. to be provisioned as well. Select the custom features you want

to enable as part of your Language service.

l o Copilot

Default features Custom features

@ Sentiment analysis o

Key phrase extraction
Pre-built question answering
Conversational language understanding

Named entity recognition

Q00000

Text analytics for Health
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Custom question answering

Use this feature to answer user's questions
over your data corpus. Requires Azure Al
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Custom text classification, Custom
named entity recognition, Custom
sentiment analysis & Custom Text
Analytics for health ©

Use these customization features to tailor
our products for your specific requirements.
Requires Azure Storage. Learn more.
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Home > Resource groups > CAV-2-language > Marketplace > Language service > Select additional features >

Create Language - X

Basics  Network Identity Tags Review + create

Unlock insights from unstructured text using advanced natural language processing. Use sentiment analysis to find out
what customers think of your brand. Find topic-relevant phrases using key phrase extraction and identify the language
of the text with language detection. Detect and categorize entities in your text with named entity recognition.

Learn more

Project Details

Subscription * (@ | Azure for Students o |

~ Resource group* (@ | CAV-2-language ~ |
Create new

Instance Details

Region @ | Central India \/ |

Name * @ [ cav-2-1ang-ana 7]

Pricing tier * (T | Free FO (5K Transactions per 30 days) ~ |

View full pricing details
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View full Azure search pricing details

Custom text classification, Custom named entity recognition, Custom sentiment analysis & Custom Text
Analytics for health

You need to create your own storage when using these customization features to host and upload all your training and
labeled data and have it saved in your own Azure subscription. You get to associate only one storage account with one
language rescurce that cannot be changed moving forward.

Learn more
New/Existing storage account * @ Mew storage account
O Existing storage account
Storage account name * [ cavlangstoragegna e l
Storage account type * [ Premium LRS v l

Learn more about storage account types

Responsible Al Notice

Microsoft provides technical documentation regarding the appropriate operation applicable to this Azure Al service that
is made available by Microsoft. Customer acknowledges and agrees that they have reviewed this documentation and will
use this service in accordance with it.

Responsible Use of Al documentation for Text Analytics for Health
Responsible Use of Al documentation for Pl
Responsible Use of Al documentation for Language

By checking this box | certify that | have n
reviewed and acknowledge the terms in
the Responsible Al Notice. *



| Previous ||

Mext

| Review + create

Please select the free pricing tier for your resource.

Please select the Premium LRS for your storage account.
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Home > Resource groups > CAV-2-language > Marketplace > Language service > Select additional features »

Create Language

Basics MNetwork Identity

7 View automation template

Basics

Subscription

Tags

Review + create

Azure for Students

Resource group CAv-2-language

Region Central India

Name CAV-2-lang-QNA

Pricing tier Free FO (5K Transactions per 30 days)

Azure search region
Azure search pricing tier

New/Existing storage account

Central India
Free F (3 Indexes)

New storage account

Storage account name cavlangstorageqna
Storage account type Premium LRS
Identity

Identity type Mone

Select an user identity to assign to your... -

After executing the above steps,
group:

you will see three resources in your resource



1. Language resource
2. Storage resource

3. Search resource
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Home »

& TextAnalyticsCreate-20250412211237 | Overview

Deployment

X « @ Delete ® Cancel "t Redeploy \lr Download O Refrash

W% Overview 5
LLL) Deployment IS IN progress

=
5 Inputs 0
Deployment name : TextAnalyticsCreate-20250412211237 Start time 1 12/04/2025, 21:17:05
= Outputs s 5 A
tpi Subscription : Azure for Students Correlation ID : c0430056-d589-44c5-87e5-984cd9bfdedb Microsoft Defender for Cloud
B Template Resource group  : CAV-2-language Secure your apps and infrastructure

Go to Microsoft Defender for Cloud >
v Deployment details

Free Microsoft tutorials

Start learning today >
Resource Type Status Operation details
Work with an expert
CAV-2-lang-QNA # Microsoft.CognitiveServices/acc  Creates Operation details 3
] I ft.Cognit i d detail §
Azure experts are service provider partners
] cav2langgna-ashjs27dhrjoafo & Search service Created Operation details who can help manage your assets on Azure
and be your first line of support.
(<] deployStorage Iil Deployment Created Operation details

Find an Azure expert >
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Home >
& TextAnalyticsCreate-20250412211237 | Overview
Deployment

<4 Overview

Cancel % Redeploy | pownload () Refresh

@ Your deployment is complete

= Inputs

Deployment name : TextAnalyticsCreate-20250412211237
¥ B Subscription : Azure for Students
2 Template Resource group  : CAV-2-language

> Deployment details

" Next steps

‘Go to resource group

Start time 1 12/04/2025, 211755
Correlation ID : c0430056-d589-44c5-87e5-984cd9bfd6db
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‘Cost management

Get notified to stay within your budget and
prevent unexpected charges on your bill.
Set up cost alerts >

)

Microsoft Defender for Cloud
Secure your apps and infrastructure
Go to Microsoft Defender for Cloud >

Free Microsoft tutorials
Start learning today >

Work with an expert

Azure experts are service provider partners
who can help manage your assets on Azure
and be your first line of support.

Find an Azure expert >
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Home > TextAnalyticsCreate-20250412211237 | Qverview »

() CAV-2-language = =%

X
Resource group
¢« -+ create @ Manage view v @ Delete resource group O Refrash & Export to CSV °€’ Open query JJ + D Open in mobile
[+ overview ~ Essentials JSON View
& Activity log Subscription (move) : Azure for Students Deployments : 4 Succeeded
&{ Access control (1AM} Subscription ID ! a2643a39-8de5-4fea-bfco-48cbcladTde Location . Central India
¢ Tags Tags (edit) : Add tags
<1+ Resource visualizer
Resources Recommendations
© Events —_—
> Settings F Y . +
Filter for any field... Type equals all > Location equals all % 7 Add filtter
»  Cost Management
Showing 1 to 3 of 3 records. D Show hidden types @ No grouping ~ | ‘ =E List view ~
> Monitoring
' Automation D Name T Type Ty Location Ty
@ Export template [ & cav-2-lang-aNa Language Central India s
> Help [] @ cavzlangana-ashjsz7dhrjoafo Search service Central India e
D = cavlangstorageqna Storage account Central India L1
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Home » TextAnalyticsCreate-20250412211237 | Overview » CAV-2-language >
| CAV-2-lang-QNA # * - 5
=]

Language

s« W odes

A Essentials
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1 Overview

= JSON View
B Activity log Resource group (move) : CAV-2-language API Kind : TextAnalytics
QR Access control (1AM) Status 1 Active Pricing tier  : Free
P Location : Central India Endpoint : https://cav-2-lang-gna.cognitiveservices.azure.com,/
Tags
Subscription (move) : Azure for Students Manage keys : Click here to manage keys

#{ Diagnose and solve problems B
Subscription ID : 3264aa39-8de5-4fea-bfc6-48chc9ad7fde

«i» Resource visualizer

Tags (edit : Add tags
> Resource Management
Get Started Discover Develop Deploy
> Security —
> Monitoring
@ Text Analytics has been rebranded and incorporated into Azure Al service for Language. Learn More
> Automation
> Help

Get Started with Language service

Azure Al service for Language enables you to build apps with industry-leading natural language understanding capabilities
without machine learning expertise.

Learn More
@ <S> W =
Discover Develop Deploy Language Studio

Whether running our service in the cloud or on your
own servers see what Language service can doin a
variety of scenarios

scover

Learn the basics, check out our sample code and
implement and customize your solution with
Language Studio, no coding required.

Decide on hosting aptions, monitor your usage and
check out your support options.

Language Studio is a set of Ul-based tools that lets
you explore, build, and integrate features from
Azure Al service for Language into your
applications.

Get started with Language Studio

Copy the subscription key and endpoint. Save them as environment variables,
to authenticate and connect to the Language Service client.
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Home » TextAnalyticsCreate-20250412211237 | Overview » CAV-2-language > CAV-2-lang-QNA

CAV-2-lang-QNA | Keys and Endpoint = - x
Language
¢« 9] Regenerate Key1 (& Regenerate Key2
=4 Overview
& Activity log
@ These keys are used to access your Azure Al services APL Do not share your keys. Store them securely- for
Ao Access control (IAM) example, using Azure Key Vault. We also recommend regenerating these keys regularly. Only one key is necessary
o make an AP| call. When regenerating the first key, you can use the second key for continued access to the
‘ Tags service,
# Diagnose and solve problems m
.:. Resource visualizer KEY 1
el [ ®
% Features XV
Keys and Endpoint ‘ |.
k Location/Region (D
E] Encryption /Reg 9
‘ centralindia i} |
4 Pricing tier
Endpoint
4> Networking — -
‘ https://cav-2-lang-qna.cognitiveservices.azure.com/ [ia] |
= Identity
%, Cost analysis
1! Properties
£ Locks
> Security
> Monitoring
> Automation
> Help
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L
o MName Date modified Type Size
i Jdpynb_checkpoints 12-04-2025 19:23 File folder
» ENV 12-04-2025 21:25 Text Document 1KB
| Azure Language Service -Cuestion Answ...  12-04-2025 21:10 Jupyter Source File 907 KB

How to save the keys as environment variables?



1. Open a new instance of a word editor like Notepad.
2. Enter the names of your variables (subscription_key and endpoint) and save their values as strings.

3. Name the file as .env. Please note, this file will be hidden. To view it, kindly select the option to show hidden files.
4. For reference, here is a screenshot of an env file.

5. Import the file in your IDE, and read the values. For future runs, you will need to update this file with new values for subscription key and
endpoint.

Note:

1. We are going to create several clients throughout the course of the case study in this session. We will use the same endpoint and key, and
use them to create different clients.

Step 4 Initializing Azure QnA and Authoring Clients with Secure
Credentials

# get service secrets

load_dotenv(r"E:\2. MDS DEAKIN UNIVERSITY\TASK\Task6\Hands On Ipynb\.env.txt")
endpoint = os.environ.get("endpoint")

key = os.environ.get("subscription_key")
prediction=os.environ.get("prediction_url")

# Please note, we will create two clients, one for creating the project (Authoring) and one for querying it (Question Answerin

authoring client = AuthoringClient(endpoint, AzureKeyCredential(key))
gna_client = QuestionAnsweringClient(endpoint, AzureKeyCredential(key))

https://olympus.mygreatlearning.com/mentorship_recordings/2669842

Step 5 Case Study


https://olympus.mygreatlearning.com/mentorship_recordings/2669842

Now that your resource is created, go to the Language Studio
https://language.cognitive.azure.com/home

Select your resource to access the studio.

Step 5.1 Creating new project, add knowledge base and deploy it using python
sdk

we can also create it using azure language portal

# Create new project, add knowldege base and deploy 1it.
authoring client = AuthoringClient(endpoint, AzureKeyCredential(key))
with authoring_client:

# Step 1: create project

pr‘int("\n********************** Cr‘eating a new pr‘oject *********************")
project_name = "RetailBot"
project = authoring client.create_project(

project_name=project_name,

options={
"description": "Retail chatbot for assisting customers with product queries”,
"language": "en",

"multilingualResource": True,
"settings": {
"defaultAnswer": "Sorry, I don't have an answer for that right now."

)
# Output 1: View the project details
print("view created project info:")

print("\tname: {}".format(project["projectName"]))
print("\tlanguage: {}".format(project["language"]))


https://language.cognitive.azure.com/home

print("\tdescription: {}".format(project["description"]))

3k 3k >k 3k 3k 3k 3k ok ok ok sk ok sk skosk sk k kokokok ok Cr\eating a new pr‘Oject Sk 3k sk 3k >k 3k >k 3k 3k ok ok ok sk ok sk sk sk sk kok ok
view created project info:
name: RetailBot
language: en
description: Retail chatbot for assisting customers with product queries

Verify from the azure language studio your app is created there with name as
RetailBot

View the project on the Language Studio:

1. Navigate to https://language.cognitive.azure.com/home
2. Before executing the above steps, we can see that the Language Studio had no projects. Now, you can see your project created here.
3. Click on the project title to view the details like source name, url, and whether it is structured or unstructured.

4. Clicking on the source on this page shows you the questions and answers.

We can now see that a project has been created on the Language Studio.
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CAV-2-1ang-QNA (centralindia, FO)

g Try new features in Azure Al Studio Visit Al Studio w
Azure Al Language tools are coming ta Al Studio. Check out Extract PIl from conversation, Summarize for call center, and many other Language skills in Al Studio playground now. g

Language Studio

Welcome to Language Studio

Recent custom projects you've worked on

—+ Create new v

Name

Type ~ Last updated |
[ RetailBot Custom question answering about 4 hours
HH View all projects
¢ Featured B Extract information {= Classify text % Understand questions and conversational language = Summarize text 4% Translate text

Check out some of our newest featured capabilities that we are offering in the Language Studio.

()

1N

—L |

Post call transcription and Summarize information Document translation

(Preview)
. (Preview)
analytics . R X
Summarize the most important or relevant Batch translate documents into one or more
Batch transcribe call center recordings and infermatien within documental and languages either from local storage or Azure
extract valuable infarmation such as conversational text. Blob Storage.

Personal Identifiable Infermation (PIl},
sentiment, and call summary.

Try out post call transcription Try it out Translate documents

Step 5.2: Add a knowledge base

* We are adding two knowledge bases here. A minimum of one knowledge base is required.
® Please note, the knowledge base cannot have more than 3 sources (urls, files) in Free Tier.
* |n other words, you can add upto three sources/indices in one project, under the free tier.

Now to add knowledge base resource in our project first we have to
create it



There are basically three ways of creating knowledge base

Using Azure Language Studio Ul

® Manual but visual
e Add sources by uploading files (TSV, Pdfs,Urls)
* good for quick edits and test (this is correct and official")

Using python SDK (code)

® You generate .tsv files programmatically
® then upload via portal OR host them and connect via code using sourceUri

® Yes, this is alos fully supported and great for automation

Using Rest API (Direct Http calls)

e This is the third official method:

® You call the Azure Language Service REST API to create projects, add/update sources, and deploy — without using Python
SDK or the portal.

* Great for use in systems where Python isn't available (e.g., Node,js, bash scripts, Postman, custom backend, etc.)

Now lets see first using Azure language studio

® click on project created on language studio we have just created
® Edit knowledge base

* now adding five custom base question answer as per problem state actually we can create as many as we can
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Azure Al | Language Studio

‘- Try new features in Azure Al Studio Visit Al Studio ps

Azure Al Language tools are coming to Al Studio. Check out Extract PIl from conversation, Summarize for call center, and many other Language skills in Al Studio playground now.

« Language Studio Custom question answering » RetailBot - Edit knowledge base
G Language Studio “  Edit knowledge base
= =1 Question answer pairs (’ ces and 0 structured sources. View sources
= Custom question answering Save the changes
anges. Click on Save changes in the command bar to save your recent work.

After editing question and answer pairs, you
O Azure Search + A should save the changes. You can use the filter to . ~

e e some product in stock? (@ ) Enablerichtext &% Show context tree
RetailBot

O Search pairs Skip all &

Manage sources

D h duct in stock? ~

AN it kowibdoa s o you have some product in stocl E Answer
- | can check that for you! Please provide the j Edit answer
t  Deploy knowledge base product name, size, or colour you're looki...

I can check that for you! Please provide the product name, size, or colour you're looking for, and I'll verify its availability in our store or online.

 Review suggestions
> ' Alternate questions (1)

9% Project settings
! < > 2 Follow up prompts (0)

» © Metadata (0)

On clicking on the source of the knowledge base, we can view the corpus of questions and
answers. We can select a question from this base to test our program. We can also choose to
rephrase the question. Alternatively, we can ask a question that is not present in the corpus, to
test how well the answers are generated.
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a Try new features in Azure Al Studio Visit Al Studio %
Azure Al Language tools are coming to Al Studio. Check out Extract Pll from conversation, Summarize for call center, and many other Language skills in Al Studio playground now.
W Language Studio Custom question answering > RetailBot - Deploy knowledge base
@ Deploy knowledge base

Deploy knowledge base and create a bot in a few clicks.

" Deploy & Get prediction URL

@

@ Your knowledge base is now deployed. You can get your prediction URL or create a bot.

>

fn

Knowledge base status
State: © Deployed ©@ Resource: CAV-2-lang-QNA

Location: centralindia
+ Review active learning suggestions

et Tier: Free (FO)
S Review and add suggestions for questions based
1% on how users are interacting with your bot.

@ Skip all bout creating bots.
oo GO D AZuTe o create g

Create a bot

After your knowledge base is deployed, you can see the deployment details in the Studio. As a
next step, you can choose to create a chatbot using this corpus. In the current case study, we
will not create a chatbot, but just access the corpus.
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Out [ 54 J . 5 3 CAV-2-1ang-ONA (centralindia, FO)
] Try new features in Azure Al Studio Visit Al Studio w
Azure Al Language tools are coming to Al Studio. Check out Extract Pll from conversation, Summarize for call center, and many other Language skills in Al Studio playground now.
» Language Studio > Custom question answering > RetailBot - Deploy knowledge base
& Deploy knowledge base

Deploy knowledge base and create a bot in a few clicks.

" Deploy @& Get prediction URL

6]
(@ Your knewledge base is now deployed. You can get your prediction URL or create a bot. A

s

Knowledge base status
i State: (© Deployed © Resource: CAV-2-lang-QNA

Deployment Date: (D 411372025 ® Location: centralindia
¥

Deployment Time: @ 7224PM D Tier: Free (FO)
£5

Next steps: Create a bot

e

Step 1: Read the documentation to learn more about creating bots.

Step 2: Go to Azure to create a bot.
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] Try new features in Azure Al Studio Visit Al Studio w
Azure Al Language tools are coming to Al Studio. Check out Extract Pll from conversation, Summarize for call center, and many other Language skills in Al Studio playground now.

¥

Language Studio > Custom question answering > RetailBot - Deploy knowledge base

& Deploy knowledge base
- Deploy knowledge base and create a bot in a few clicks.
" Deploy & Get prediction URL
g
(@ Your knewledge base is now deployed. You can get your prediction URL or create a bot. A
Knowledge base status
i State: (© Deployed © Resource: CAV-2-lang-QNA
Deployment Date: (D 411372025 ® Location: centralindia
+
Deployment Time: @ 7224PM D Tier: Free (FO)
Next steps: Create a bot
&

Step 1: Read the documentation to learn more about creating bots.

Step 2: Go to Azure to create a bot.

authoring client = AuthoringClient(endpoint, AzureKeyCredential(key))
with authoring_client:
# Step 2: Add a knowledge base
pr‘int("\n********************* Adding a knowledge base *********************")

# We are adding two knowledge bases here. A minimum of one knowledge base 1is required.
# Please note, the knowledge base cannot have more than 3 sources (urls, files) in Free Tier.
# In other words, you can add upto three sources/indices in one project, under the free tier.

update_sources_poller = authoring client.begin_update_sources(
project_name=project_name,
sources=[
{
"op": "add",
"value": {
"displayName": "retail product FAQ-editorial",
"sourceKind": "url",
"sourceUri": " https://cav-2-lang-gna.cognitiveservices.azure.com/language/:query-knowledgebases?projectNa



)

update_sources_poller.result()

# Output 2: List sources
print("\nlist project sources")
sources = authoring client.list_sources(
project_name=project_name
)
for source in sources:
print("Knowledge base name: {}".format(source.get("displayName")))
print("\tSource: {}".format(source.get("source")))
print("\tSource kind: {}".format(source.get("sourceKind")))
print("\tSource Uri: {}".format(source.get("sourceUri", "N/A")))

sokskokokokkok kKRR ROk Adding @ knowledge base ¥¥¥kskkokkkkokokkkokokokokok ok ok

list project sources
Knowledge base name: productFAQ

Source: Editorial

Source kind: file

Source Uri: N/A
Knowledge base name: retailQna

Source: converted_gna.tsv

Source kind: file

Source Uri: https://gqsincame.blob.core.windows.net/portal-files/356a6632-ed32-a48b-e290-5f388afa60a2-converted _gna.tsv
Knowledge base name: retail product FAQ-editorial

Source: https://cav-2-lang-gna.cognitiveservices.azure.com/language/:query-knowledgebases?projectName=RetailBot&api-ver
sion=2021-10-01&deploymentName=production

Source kind: url

Source Uri: https://cav-2-lang-qna.cognitiveservices.azure.com/language/:query-knowledgebases?projectName=RetailBot&api
-version=2021-10-01&deploymentName=production
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Manage sources

—+ Add source

O Source | v

O https://cav-2-lang-gna.cognitiveservices.azure.com/language/:query-knowledgebases? projectName=RetailBot& api-version=2021- 10-01&deploymentName=production

O Editorial

Step 5.3 deploy the project

authoring client = AuthoringClient(endpoint, AzureKeyCredential(key))

with authoring client:
# Step 3: deploy the project

Source name

retail product FAQ-editorial

productFAQ

print (" \n¥Ekkkkkkkkkokkkkkk ok kk Deploying the project *¥kkkkkkkokkkrkkokkkkkkk)

deployment_poller = authoring_client.begin_deploy project(

project_name=project_name,
deployment_name="production"

)
deployment_poller.result()

# List all deployments
deployments = authoring client.list deployments(
project_name=project_name

print("view project deployments")
for d in deployments:
print(d)

sokkokokokokkok KRR ROk Daploying the project *¥kksskkkkkkokkokkokkokok ok ok ok

view project deployments

{'deploymentName': 'production', 'lastDeployedDateTime"':

'2025-04-15T13:10:272"'}

Unstructured -~

Yes

No

2items inlist O

Source type
url

file

= Filter
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Azure Al Language tocls are coming to Al Studio. Check out Extract PIl from conversation, Summarize for call center, and many other Language skills in Al Studio playground now.

¥

Language Studio Custom question answering > RetailBot - Deploy knowledge base

& Deploy knowledge base
- Deploy knowledge base and create a bot in a few clicks.
" Deploy & Get prediction URL
6]
() Your knowledge base is now deployed. You can get your prediction URL or create a bot. _
Knowledge base status
£ State: © Deployed @ Resource: CAV-2-lang-QNA
Deployment Date: (D 411372025 ® Location: centralindia
=
Deployment Time: @ 7224PM (D Tier: Free (FO)
Next steps: Create a bot
= Step 1: Read the documentation to learn more about creating bots.

Step 2: Go to Azure to create a bot.

Create a bot

Testing the project:
1. We can test by asking just one question.

2. We can initiate a chit-chat with the project, in which you can ask additional questions. This
method will be useful when you want to create a chatbot.

1. Test by asking one question:

# 1. Test by asking a question
gna_client = QuestionAnsweringClient(endpoint, AzureKeyCredential(key))



with gna_client:
question= "What are your store hours?"
output = gna_client.get_answers(
question=question,
top=3,
confidence_threshold=0.5,
include_unstructured_sources=True,
short_answer_options=gna.ShortAnswerOptions(
confidence_threshold=0.5,
top=1
)>
project_name="RetailBot",
deployment_name="test"
)
if output.answers:
best_candidate = [a for a in output.answers if a.confidence and a.confidence > 0.5][0]
print("Q: {}".format(question))
print("A: {}".format(best_candidate.answer))
else:
print(f"No answers returned from question

{question}'")

Q: What are your store hours?
A: Our store is open from 9 AM to 9 PM, Monday to Saturday.

2. Test by creating a chit-chat:

# 2. Testing by 1initiating a chit-chat.

gna_client = QuestionAnsweringClient(endpoint, AzureKeyCredential(key))
with gna_client:
first_question= "What is your return policy of that?"

output = gna_client.get_answers(
question=first_question,
top=3,
confidence_threshold=0.5,
include_unstructured_sources=True,
short_answer_options=gna.ShortAnswerOptions(
confidence_threshold=0.5,



top=1

)

project_name="RetailBot",

deployment_name="test"
)
if output.answers:

best_candidate = [a for a in output.answers if a.confidence and a.confidence > 0.2][0]

print(u"Q: {}".format(first_question))

print(u"A: {}".format(best_candidate.answer))

print( L \n***********************************************************************************\n g )
else:

print(f"No answers returned from question '{first_question}'")

if best_candidate.gna_id:
followup_question = "Where is my order? Can I track it?"

output = gna_client.get_answers(
question=followup_question,
top=3,
confidence_threshold=0.5,
answer_context=gna.KnowledgeBaseAnswerContext (
previous_question=first_question,
previous_gna_id=best_candidate.gna_id
))
short_answer_options=qgna.ShortAnswerOptions(
confidence_threshold=0.5,
top=1
))
include_unstructured_sources=True,
project_name="RetailBot",
deployment_name="test"
)
if output.answers:
print(u"Q: {}".format(followup_question))
print(u"A: {}".format(output.answers[0].answer))
pr‘int( T\ % sk sk ok ks sk sk ok ok sk sk sk ok o ok ok sk sk ok s ok sk sk sk sk s ok sk sk sk sk ok sk sk sk ok sk sk skl s ok sk sk sk s ok sk sk sk sk ok ok sk sk sk sk ok ok sksk sk ok sk skskosk sk ko skskok sk ok okok \ 1 ! )
else:
print(f"No answers returned from question '{followup_question}'")



Q: What is your return policy of that?
A: You can return items within 30 days of purchase, provided they are unused and in original packaging.
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Q: Where is my order? Can I track it?
A: You can track your order by visiting the 'My Orders' section on our website.
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Closing the project - resource deletion

Please note, this notebook a part of a two-part series. If you wish to continue with the second
part immediately, we would suggest that you keep the resource. If you intend to continue the
second part at a later time, please proceed with the step of resource deletion now.

import json
import pandas as pd

# Load your JSON file
with open(r"E:\2. MDS DEAKIN UNIVERSITY\TASK\Task6\retail gna.json", "r", encoding="utf-8") as file:
data = json.load(file)

gna_list = data.get("gnaList", [])

# Use a set to track unique rows
unique_rows = set()
rows = []

for item in gna_list:
id_ = item.get("id")
answer = item.get("answer", "")
category = item.get("metadata"”, [{}])[0].get("value", "")
followups = " | ".join(item.get("followUpQuestions", []))
source = item.get("source", "")



for question in item.get("questions", []):
row_tuple = (id_, question, answer, category, followups, source)
if row_tuple not in unique_rows:
unique_rows.add(row_tuple)
rows .append({
"ID": id_,
"Question": question,
"Answer": answer,
"Category": category,
"FollowUpQuestions": followups,
"Source": source

1)

# Convert to DataFrame
df = pd.DataFrame(rows)

# Save to TSV
df.to_csv(r"E:\2. MDS DEAKIN UNIVERSITY\TASK\Taské6\converted gna.tsv", sep="\t", index=False)

print("TSV file created without duplicates.™)

TSV file created without duplicates.

Again adding that .tsv file in project and perfoming deploy project

authoring client = AuthoringClient(endpoint, AzureKeyCredential(key))
with authoring_client:
# Step 2: Add a knowledge base
pr‘int("\n********************* Adding a knowledge base *********************")

# We are adding two knowledge bases here. A minimum of one knowledge base 1is required.
# Please note, the knowledge base cannot have more than 3 sources (urls, files) in Free Tier.
# In other words, you can add upto three sources/indices in one project, under the free tier.

update_sources_poller = authoring client.begin_update_sources(
project_name=project_name,
sources=[
#A{
# "op": "add",



# "value": {

# "displayName": "retail product FAQ-editorial”,

# "sourceKind": "url",

# "sourceUri": "https://cav-2-lang-qna.cognitiveservices.azure.com/lLanguage/:query-knowledgebases?projecth
# }

# 1

#{

# "op": "add",

# "value": {

# "displayName": "retail product FAQ-editorial"”,

# "sourceKind": "url",

# "sourceUri": " " # <- add this empty string to avoid the BadArgument error
# }

H
“—

)

update_sources_poller.result()

# Output 2: List sources
print("\nlist project sources")
sources = authoring client.list_sources(
project_name=project_name
)
for source in sources:
print("Knowledge base name: {}".format(source.get("displayName")))
print("\tSource: {}".format(source.get("source")))
print("\tSource kind: {}".format(source.get("sourceKind")))
print("\tSource Uri: {}".format(source.get("sourceUri", "N/A")))
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list project sources
Knowledge base name: retailQna
Source: converted_gna.tsv
Source kind: file
Source Uri: https://qsincame.blob.core.windows.net/portal-files/356a6632-ed32-a48b-e290-5f388afa60a2-converted_gna.tsv
Knowledge base name:
Source: gna_chitchat_Caring
Source kind: file
Source Uri: N/A
Knowledge base name: zalando
Source: https://www.zalando.co.uk/faq/Returns-and-Refunds
Source kind: url
Source Uri: https://www.zalando.co.uk/faq/Returns-and-Refunds

authoring client = AuthoringClient(endpoint, AzureKeyCredential(key))
with authoring_client:
# Step 3: deploy the project

print ("\n¥¥skkkskskskkkkokkokkk k%% Daploying the project ks )

deployment_poller = authoring client.begin_deploy project(
project_name=project_name,
deployment_name="production"

)
deployment_poller.result()

# List all deployments
deployments = authoring client.list_deployments(
project_name=project_name

print("view project deployments")
for d in deployments:
print(d)

>k 3k 3k >k 3k 3k >k sk 3k >k sk >k ok sk >k ok kR ok sk k ok Deploying the pPOjeCt 3k 3k 3k 3k 3k 3k >k 3k 3k >k 3k >k >k sk >k ok sk kok sk kok

view project deployments
{'deploymentName': 'production', 'lastDeployedDateTime': '2025-04-15T16:56:40Z"'}



Testing by new question from updated knowledge base

# 1. Test by asking a question
gna_client = QuestionAnsweringClient(endpoint, AzureKeyCredential(key))

with gna_client:

question= "what if my item is damaged or defective?"

output = gna_client.get_answers(
question=question,
top=5,
confidence_threshold=0.5,
include_unstructured_sources=True,
short_answer_options=qgna.ShortAnswerOptions(

confidence_threshold=0.5,
top=1

)
project_name="RetailBot",
deployment_name="test"

)

if output.answers:
best_candidate = [a for a in output.answers if a.confidence and a.confidence > 0.2][0]
print("Q: {}".format(question))
print("A: {}".format(best_candidate.answer))

else:
print(f"No answers returned from question '{question}'")



IndexError Traceback (most recent call last)
Cell In[9@], line 19
6 output = gna_client.get_answers(

7 question=question,
8 top=5,
{oo0))
16 deployment_name="test"
17 )
18 if output.answers:
---> 19 best_candidate = [a for a in output.answers if a.confidence and a.confidence > 0.2][0]
20 print("Q: {}".format(question))
21 print("A: {}".format(best_candidate.answer))

IndexError: list index out of range
gna_client = QuestionAnsweringClient(endpoint, AzureKeyCredential(key))

with gna_client:
question = "What should I do if my item is damaged?"
output = gna_client.get_answers(
question=question,
top=3,
confidence_threshold=0.8,
include_unstructured_sources=True,
short_answer_options=gna.ShortAnswerOptions(
confidence_threshold=90.8,
top=1
)
project_name="RetailBot",
deployment_name="test"

if output.answers:
filtered = [a for a in output.answers if a.confidence and a.confidence > 0.5]
if filtered:
best_candidate = filtered[9]
print("Q: {}".format(question))
print("A: {}".format(best_candidate.answer))
else:



print(f"No answers passed confidence threshold for question '{question}'")
else:
print(f"No answers returned from question

{question}'")

No answers passed confidence threshold for question 'What should I do if my item is damaged?'

import requests

import pandas as pd

from sklearn.metrics import precision_score, recall _score, fl_score, confusion_matrix, classification_report
import seaborn as sns

import matplotlib.pyplot as plt

from sklearn.preprocessing import LabelEncoder

# Step 1: Test dataset (you should replace/add more real QnA pairs here)
test_data = [

{"question”: "What is your return policy?", "expected_answer": "You can return the product within 30 days."},

{"question": "Where is my order?", "expected_answer": "You can track your order using the tracking ID sent to your email."
{"question": "Suggest a good phone", "expected_answer": "We recommend the latest smartphones from Samsung and Apple."},
{"question”: "Tell me about shipping charges", "expected answer": "Shipping is free for orders above $50."},

{"question": "I want details of this product"”, "expected_answer": "This product includes a 1l-year warranty and free access

# Step 2: Prediction config
prediction_url = "https://cav-cv-resourcel.cognitiveservices.azure.com/language/:query-knowledgebases?projectName=RetailBot&ap

headers = {
"Ocp-Apim-Subscription-Key": "9n4FvOvemhEAs1UKQYrJxA@KaJES6aiodEzND7zGBcQ2CHSZS5G]IQQI99BDAC8VTINXI3w3AAAaACOGZIAb",

"Content-Type": "application/json"

}

# Step 3: Make predictions
y_true = []

y_pred = []

for item in test_data:
question = item["question™]
expected_answer = item["expected_answer"]

payload = {
"question": question,
"top": 1



response = requests.post(prediction_url, headers=headers, json=payload)
result = response.json()

# Extract predicted answer
predicted_answer = result["answers"][@]["answer"] if result.get("answers") else "No Answer"

y_true.append(expected_answer)
y_pred.append(predicted_answer)

# Step 4: Convert to labels for classification metrics
label _encoder = LabelEncoder()

all answers = list(set(y_true + y pred))

label encoder.fit(all_answers)

y_true_encoded = label _encoder.transform(y_true)
y_pred_encoded label_encoder.transform(y_pred)

# Step 5: Calculate metrics

print("Precision:", precision_score(y_true_encoded, y_pred_encoded, average='macro'))
print("Recall:", recall score(y_true_encoded, y pred_encoded, average='macro'))
print("F1 Score:", fl1_score(y_true_encoded, y pred_encoded, average='macro'))

print("\nClassification Report:\n", classification_report(y_true_encoded, y pred_encoded, target_names=label encoder.classes_)

# Step 6: Confusion Matrix
cm = confusion_matrix(y_true_encoded, y pred_encoded)
df _cm = pd.DataFrame(cm, index=label encoder.classes_, columns=label encoder.classes_)

plt.figure(figsize=(10, 8))

sns.heatmap(df_cm, annot=True, fmt='d', cmap='Purples')
plt.xlabel("Predicted Answer")

plt.ylabel("Expected Answer")

plt.title("Confusion Matrix for QnA Bot")

plt.show()



C:\Users\Chirag Pc\anaconda3\Lib\site-packages\sklearn\metrics\_classification.py:1344: UndefinedMetricWarning: Precision is il
1-defined and being set to 0.0 in labels with no predicted samples. Use "zero_division  parameter to control this behavior.

_warn_prf(average, modifier, msg_start, len(result))
C:\Users\Chirag Pc\anaconda3\Lib\site-packages\sklearn\metrics\_classification.py:1344: UndefinedMetricWarning: Recall is ill-d
efined and being set to 0.0 in labels with no true samples. Use "zero_division™ parameter to control this behavior.

_warn_prf(average, modifier, msg start, len(result))
C:\Users\Chirag Pc\anaconda3\Lib\site-packages\sklearn\metrics\_classification.py:1344: UndefinedMetricWarning: Precision and F
-score are ill-defined and being set to 0.0 in labels with no predicted samples. Use "zero_division ™ parameter to control this
behavior.

_warn_prf(average, modifier, msg_start, len(result))
C:\Users\Chirag Pc\anaconda3\Lib\site-packages\sklearn\metrics\_classification.py:1344: UndefinedMetricWarning: Recall and F-sc
ore are ill-defined and being set to ©.0 in labels with no true samples. Use "zero_division® parameter to control this behavio
[Po

_warn_prf(average, modifier, msg start, len(result))
C:\Users\Chirag Pc\anaconda3\Lib\site-packages\sklearn\metrics\_classification.py:1344: UndefinedMetricWarning: Precision and F
-score are ill-defined and being set to 0.0 in labels with no predicted samples. Use “zero_division ™ parameter to control this
behavior.

_warn_prf(average, modifier, msg_start, len(result))
C:\Users\Chirag Pc\anaconda3\Lib\site-packages\sklearn\metrics\_classification.py:1344: UndefinedMetricWarning: Recall and F-sc
ore are ill-defined and being set to ©.0 in labels with no true samples. Use "zero_division® parameter to control this behavio
[Po

_warn_prf(average, modifier, msg start, len(result))
C:\Users\Chirag Pc\anaconda3\Lib\site-packages\sklearn\metrics\_classification.py:1344: UndefinedMetricWarning: Precision and F
-score are ill-defined and being set to 0.0 in labels with no predicted samples. Use "zero_division™ parameter to control this
behavior.

_warn_prf(average, modifier, msg_start, len(result))
C:\Users\Chirag Pc\anaconda3\Lib\site-packages\sklearn\metrics\_classification.py:1344: UndefinedMetricWarning: Recall and F-sc
ore are ill-defined and being set to ©.0 in labels with no true samples. Use "zero_division® parameter to control this behavio
[Po

_warn_prf(average, modifier, msg start, len(result))



Precision:

Recall: 0.0

F1 Score:

0.

0.9

0

Classification Report:

fl-score  support

Shipping is free for orders above $50.

0.00 1.0
This product includes a 1-year warranty and free accessories.

0.00 1.0
We offer free standard shipping on orders over $50. Shipping costs for smaller orders depend on location.

0.00 0.0
We recommend the latest smartphones from Samsung and Apple.

0.00 1.0
You can contact customer support by calling 1-800-123-4567 or emailing support@example.com.

0.00 0.0
You can return items within 30 days of purchase, provided they are unused and in original packaging.

0.00 0.0
You can return the product within 30 days.

0.00 1.0
You can track your order by visiting the 'My Orders' section on our website.

0.00 0.0
You can track your order using the tracking ID sent to your email.

0.00 1.0
[product] is currently in stock. You can purchase it online or in-store.

0.00 0.0
accuracy

0.00 5.0
macro avg

0.00 5.0
weighted avg

0.00 5.0

precision

recall

0.00



Expected Answer

Shipping is free for orders above $50.

This product includes a 1-year warranty and free accessories.

We offer free standard shipping on orders over $50. Shipping costs for smaller orders depend on location.

We recommend the latest smartphones from Samsung and Apple.

You can contact customer support by calling 1-800-123-4567 or emailing support@example.com.

You can return items within 30 days of purchase, provided they are unused and in original packaging.

You can return the product within 30 days.

You can track your order by visiting the '"My Orders' section on our website.

You can track your order using the tracking ID sent to your email.

[product] is currently in stock. You can purchase it online or in-store.

o

Shipping is free for orders above $50. -

(=]

This product includes a 1-year warranty and free accessories. -

(=]

orders over $50. Shipping costs for smaller orders depend on location. -

Confusion Matrix for QnA Bot

o

We recommend the latest smartphones from Samsung and Apple. -

o

support by calling 1-800-123-4567 or emailing support@example.com. -

o

days of purchase, provided they are unused and in original packaging. -

o

You can return the product within 30 days. -

o

:an track your order by visiting the 'My Orders' section on our website. -

o

You can track your order using the tracking ID sent to your email.

o

[product] is currently in stock. You can purchase it online or in-store. -

1.0

0.8

0.6

-04

-0.2

-0.0



You ¢

We offer free standard shipping on
You can contact customer ¢
You can return items within 30

Predicted Answer

I pip install fuzzywuzzy

Collecting fuzzywuzzy
Downloading fuzzywuzzy-0.18.0-py2.py3-none-any.whl.metadata (4.9 kB)
Downloading fuzzywuzzy-0.18.0-py2.py3-none-any.whl (18 kB)
Installing collected packages: fuzzywuzzy
Successfully installed fuzzywuzzy-0.18.0

import requests
from fuzzywuzzy import fuzz
from sklearn.metrics import precision_score, recall_score, fl_score

PREDICTION_URL = r"https://cav-cv-resourcel.cognitiveservices.azure.com/language/:query-knowledgebases?projectName=RetailBot&a
SUBSCRIPTION_KEY = "9n4FvOvemhEAs1UKQYrJxA@KaJES6aiodEzND7zGBcQ2CHSZS5GjIQQI99BDAC8VTINXI3w3AAAAACOGZIAbL"
SIMILARITY_THRESHOLD = 50 # Adjust as needed

HEADERS = {
"Ocp-Apim-Subscription-Key": SUBSCRIPTION_KEY,
"Content-Type": "application/json"

}

£ B o B 5 1 o o T o 1 ) 2 1 o e
# TEST QUESTIONS & ANSWERS
3 EemeE b e E e e e e B e e e o =
test_data = [

{"question": "What is your return policy?", "answer": "You can return the product within 30 days."},
{"question”: "can you track my order?", "answer": "You can track your order using the tracking ID sent to your email."},



{"question": "How do I cancel an order?", "answer": "Orders can be canceled within 1 hour of placement by contacting custc

{"question": "Tell me about shipping charges", "answer": "Shipping is free for orders above $50."},
{"question": "What payment methods do you accept?", "answer": " any netbanking , gpay, Paypal, neft, credit, debit/credit
1
B om e oo
# EVALUATION
Homm e -

y_true_binary = []
y_pred_binary

]
—
—

for item in test_data:
payload = {"question": item["question"], "top": 1}
response = requests.post(PREDICTION_URL, headers=HEADERS, json=payload)
result = response.json()

predicted_answer = result.get("answers", [{}])[©].get("answer", "No Answer")
true_answer = item["answer"

similarity = fuzz.token_set_ratio(predicted_answer, true_answer)
is_correct = similarity >= SIMILARITY_THRESHOLD

y_true_binary.append(1)
y_pred_binary.append(1 if is_correct else 0)

print(f"Q: {item['question']}")

print(f"Answer: {true_answer}")

print(f"Predicted: {predicted_answer}")

print(f"similarity: {similarity} - {'[@ Match' if is_correct else '3 Mismatch'}")
print("-" * 60)

print("\nQ Evaluation Metrics:")

print(f"Precision: {precision_score(y_true_binary, y pred_binary):.2f}")
print(f"Recall: {recall_score(y_true_binary, y_pred_binary):.2f}")
print(f"F1 Score: {fl1_score(y_true_binary, y pred_binary):.2f}")

# CONFUSION MATRIX



conf_matrix = confusion_matrix(y_true_binary, y _pred_binary)

plt.figure(figsize=(6, 6))

sns.heatmap(conf_matrix, annot=True, fmt='d', cmap='Blues', xticklabels=["Incorrect"”, "Correct"], yticklabels=["Incorrect”, "C
plt.xlabel('Predicted")

plt.ylabel('True")

plt.title('Confusion Matrix')

plt.show()

Q: What is your return policy?

Answer: You can return the product within 30 days.

Predicted: You can return items within 30 days of purchase, provided they are unused and in original packaging.
Similarity: 83 - Match

Q: can you track my order?

Answer: You can track your order using the tracking ID sent to your email.

Predicted: You can track your order by visiting the 'My Orders' section on our website.

Similarity: 64 - Match

Q: How do I cancel an order?

Answer: Orders can be canceled within 1 hour of placement by contacting customer support. After that, they cannot be canceled.
Predicted: Orders can be canceled within 1 hour of placement by contacting customer support. After that, they cannot be cancele
d.

Similarity: 100 - Match

Q: Tell me about shipping charges

Answer: Shipping is free for orders above $50.

Predicted: We offer free standard shipping on orders over $50. Shipping costs for smaller orders depend on location.
Similarity: 86 - Match

Q: What payment methods do you accept?

Answer: any netbanking , gpay, Paypal, neft, credit, debit/credit card.

Predicted: We accept all major credit cards, PayPal, and online bank transfers.

Similarity: 47 - 3 Mismatch

Q Evaluation Metrics:
Precision: 1.00
Recall: 0.80
F1 Score: ©0.89



Confusion Matrix
4.0

3.5

3.0

True
Incorrect
|
=]
=]

Correct
|
=

I
Incorrect Correct

Predicted

PREDICTION_URLs= r"https://cav-cv-resourcel.cognitiveservices.azure.com/language/:query-knowledgebases?projectName=RetailBot&a



import requests

from fuzzywuzzy import fuzz

from sklearn.metrics import precision_score, recall_score, fl_score, confusion_matrix
import matplotlib.pyplot as plt

import seaborn as sns

PREDICTION_URL=PREDICTION_URLS
SUBSCRIPTION_KEY = key
SIMILARITY_THRESHOLD = 70 # Adjust as needed

HEADERS = {
"Ocp-Apim-Subscription-Key": SUBSCRIPTION_KEY,
"Content-Type": "application/json"

}
H - - -
# TEST QUESTIONS & ANSWERS
# _______________________
test_data = [
{"question": "What is your return policy?", "answer": "You can return the product within 30 days."},
{"question": "can you track my order?", "answer": "You can track your order using the tracking ID sent to your email."},
{"question": "How do I cancel an order?", "answer": "Orders can be canceled within 1 hour of placement by contacting custc
{"question": "Tell me about shipping charges", "answer": "Shipping is free for orders above $50."},
{"question": "What payment methods do you accept?", "answer": "any netbanking , gpay, Paypal, neft, credit, debit/credit c
]
# _______________________
# EVALUATION
- T

y_true_binary = []
y_pred_binary = []



for item in test_data:
payload = {"question": item["question"], "top": 1}
response = requests.post(PREDICTION_URL, headers=HEADERS, json=payload)
result = response.json()

predicted_answer = result.get("answers", [{}])[@].get("answer", "No Answer")
true_answer = item["answer"

similarity = fuzz.token_set_ratio(predicted_answer, true_answer)
is_correct = similarity >= SIMILARITY_THRESHOLD

# Assign labels based on whether the prediction is correct or not
y_true_binary.append(1l) # True answer 1is considered correct (True)
y_pred_binary.append(1 if is_correct else @) # Predicted 1 if similar, else ©

print(f"Q: {item['question']}")

print(f"Answer: {true_answer}")

print(f"Predicted: {predicted_answer}")

print(f"Similarity: {similarity} » {'[@ Match' if is_correct else '3 Mismatch'}")
print("-" * 60)

print("\nQ Evaluation Metrics:")

precision = precision_score(y_true_binary, y pred_binary)
recall = recall score(y_true_binary, y pred_binary)

fl1 = f1_score(y_true_binary, y pred_binary)
print(f"Precision: {precision:.2f}")

print(f"Recall: {recall:.2f}")
print(f"F1 Score: {f1:.2f}")

B om e e o

# CONFUSION MATRIX

# _______________________

conf_matrix = confusion_matrix(y_true_binary, y _pred_binary)

plt.figure(figsize=(6, 6))

sns.heatmap(conf_matrix, annot=True, fmt='d', cmap='Blues', xticklabels=["Incorrect"”, "Correct"], yticklabels=["Incorrect”, "C
plt.xlabel('Predicted")

plt.ylabel('True")

plt.title('Confusion Matrix')

plt.show()



Q: What is your return policy?

Answer: You can return the product within 30 days.

Predicted: You can return items within 30 days of purchase, provided they are unused and in original packaging.
Similarity: 83 - Match

Q: can you track my order?

Answer: You can track your order using the tracking ID sent to your email.

Predicted: You can track your order by visiting the 'My Orders' section on our website.

Similarity: 64 » ¥ Mismatch

Q: How do I cancel an order?

Answer: Orders can be canceled within 1 hour of placement by contacting customer support. After that, they cannot be canceled.
Predicted: Orders can be canceled within 1 hour of placement by contacting customer support. After that, they cannot be cancele
d.

Similarity: 100 - Match

Q: Tell me about shipping charges

Answer: Shipping is free for orders above $50.

Predicted: We offer free standard shipping on orders over $50. Shipping costs for smaller orders depend on location.
Similarity: 86 - Match

Q: What payment methods do you accept?

Answer: any netbanking , gpay, Paypal, neft, credit, debit/credit card.

Predicted: We accept all major credit cards, PayPal, and online bank transfers.

Similarity: 47 » ¥ Mismatch

Q, Evaluation Metrics:
Precision: 1.00
Recall: 0.60
F1 Score: 0.75
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