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Regression Analysis

e Regression analysis is a statistical method used in QSAR to find the relationship between
biological activity and different physicochemical parameters of compounds.

Why Regression Analysis is Important

e It helpsto create mathematical models for prediction
¢ [texplains how different parameters affect activity

e Itissimple and widely used in QSAR studies

Basic Concept of Regression Analysis

o l|trelates dependent variable (biological activity) with independent variables (parameters)
e |tusesequations to describe this relationship

e It helps to predict activity of new compounds

Types of Regression Analysis

1. Simple Linéar Regression
> ltusesone independent variable

> Itshows a straight-line relationship

2. Multiple Linear Regression (MLR)

> Ituses more than one independent variable
> Itis mostcommonly used in QSAR

3. Non-Linear Regression
> Itdescribes curved relationships

> Itis used when the relationship is not linear

4. Stepwise Regression

» Variables are added or removed step by step

> It selects the mostimportant parameters

Steps in Regression Analysis

1. Data Collection

> Biological activity and parameters are collected

2. Selection of Variables

> |Important parameters are selected
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3. Model Building

> Mathematical equation is developed

4. Statistical Evaluation

> Modelis tested for accuracy
5. Prediction

> Modelis used to predict activity of new compounds

Applications of Regression Analysis

1. QSAR Model Development

> Used to build predictive models
2. Drug Design

> Helps to design better compounds
3. Activity Prediction

> Predicts biological activity

Partial Least Square Analysis (PLS)

o Partial Least Square (PLS) analysis is a multivariate statistical method used in QSAR when
there are many variables and they are highly correlated.

Why PLS is Important

e Ithandles large and complex datasets
e Itworks well when variables are correlated

e Itimproves prediction accuracy

Basic Concept of PLS

e Itreduces large data into smaller components
e |tfinds relationships between variables and activity

e Itfocuses on maximum variation related to activity

Types of PLS Methods

1. PLS1 (Single Response PLS)

> Used when there is one dependent variable

2. PLS2 (Multiple Response PLS)

> Used when there are multiple dependent variables
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3. Kernel PLS

> Used for non-linear relationships

Steps in PLS Analysis

1. Data Preparation

» Datais collected and normalized
2. Component Extraction
> Important components are identified

3. Model Building

> Relationship between components and activity is established
4. Validation

> Modelis tested for reliability
5. Prediction

> Modelis used to predict new data

Applications of PkS Analysis

1. 3D-QSAR Studiés

> Widely used in COMFA and COMSIA
2. Handling Multicollinearity
» Works well when variables are interrelated

3. Drug Discovery

> Helpsinanalyzing complex datasets

Other Multivariate Statistical Methods

e« Other multivariate statistical methods are used in QSAR when there are many variables and
complex relationships between chemical structure and biological activity.

e These methods help to analyze large datasets and improve prediction accuracy.

Why Multivariate Methods are Important

e They help to analyze multiple variables at the same time
e Theyimprove the accuracy of QSAR models

e They help to understand complex relationships

Types of Multivariate Statistical Methods
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Principal Component
Analysis (PCA)

Cluster Analysis

Types of Multivariate  ————— Discriminant Analysis
Statistical Methods

Artificial Neural
Networks (ANN)

Support Vector
Machines (SVM)

1. Principal Component Analysis (PCA)
> PCAreduces large data into smaller sets of variables called principal components

Subtypes of PCA Usage

a) Data Reduction

= Reduces number of variables

b) Pattern Recognition

= |dentifies patterns in data
2. Cluster Analysis

» Groups similar compounds based on their properties

Subtypes of Cluster Analysis

a) Hierarchical Clustering

= Forms clusters step by step

b) Non-Hierarchical Clustering

= Forms clusters directly

3. Discriminant Analysis

> Classifies compounds into categories based on properties

Subtypes of Discriminant Analysis

o Linear Discriminant Analysis (LDA)

o Quadratic Discriminant Analysis (QDA)

4. Artificial Neural Networks (ANN)

> Uses computer models that mimic human brain function
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Subtypes of ANN
o Feedforward Neural Networks

o Recurrent Neural Networks

5. Support Vector Machines (SVM)

> Used for classification and regression problems

Steps in Multivariate Analysis

1. Data Collection

> Large datasets are collected

. Data Preprocessing
» Datais cleaned and normalized
. Method Selection
» Suitable statistical method is chosen

. Model Development

> Modelis builtusing selected method

. Validationand Testing

> Model accuracy is checked

Applications of Multivariate Methods

1. QSAR Modeling
> Helps in building accurate models

2. Data Classification

» Groups compounds based on activity
3. Pattern Analysis

> ldentifies relationships in data

3D-QSAR Approaches: COMFA (Comparative Molecular Field
Analysis)

e COMFA is a 3D-QSAR method that studies the relationship between the three-dimensional
properties of molecules and their biological activity using steric and electrostatic fields.

Why COMFA is Important

e |t provides spatial understanding of drug-target interaction

Copyright by Engacy Learning Private Limited. All rights reserved. Reproduction or distribution without written consent is strictly prohibited.



Click here to visit our website

PHARMACY PREMIUM NOTES

Complete subject
and semesters are
available on
FirstHope app only.

Scan or click here

Click here to get the app >

Available on Google Play

JOIN THE FIRSTHOPE COMMUNITY

Join our Telegram channel ' X

Click here to join Telegram >
Scan or click here

@FirstHopeNotes

l Instagram | YouTube channel
@firsthope.official FirstHope-Pharmacy / Live streams
Click here to follow > Click here to watch >

l WhatsApp channel | FirstHope website
Follow FirstHope on WhatsApp firsthopenotes.com
Click here to join > Click here to visit >

B.Pharm / D.Pharm / M.Pharm / Pharm.D

Preview notes. Complete subjects and semesters in the FirstHope app.


https://firsthopenotes.com/
https://play.google.com/store/apps/details?id=co.alexis.viki&pcampaignid=web_share
https://play.google.com/store/apps/details?id=co.alexis.viki&pcampaignid=web_share
https://t.me/FirstHopeNotes
https://t.me/FirstHopeNotes
https://www.instagram.com/firsthope.official/
https://www.youtube.com/@FirstHope-Pharmacy/streams
https://www.whatsapp.com/channel/0029VaDR0TCCXC3J4yJ0Q722
https://firsthopenotes.com/

	Unit 5 preview
	Complete PDFs and FirstHope links

