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Multivariate Analysis

Multivariate Analysis is a set of statistical techniques used to analyze data that involves
multiple variables. These techniques allow you to examine the relationships between two or
more variables simultaneously, helping to uncover patterns and understand the interdependencies
among them.

Key Concepts:

1. Multivariate means involving more than one variable.

2. Itis used when the dependent variable is influenced by multiple independent variables or

when multiple dependent variables are examined together.
3. It caninclude methods such as Multiple Regression, Principal Component Analysis
(PCA), Factor Analysis, and Multivariate Analysis of Variance (MANOVA).

Example:
Suppose you are a researcher studying the impact of age, education level, and income on health
status in a population. Here, health status is the dependent variable, and age, education level,
and income are the independent variables.
Step-by-Step Example:
You collect data from a sample of 1000 people, recording their age, education level (categorized
as "low", "medium”, "high"), income, and health status (rated on a scale from 1 to 10, where 10
is the best possible health).

o Variables:

o Dependent variable: Health Status (numeric)
o Independent variables: Age (continuous), Education Level (categorical), Income
(continuous)

Using Multiple Regression Analysis:
This method helps in predicting the health status using age, education level, and income.
Model:
The model could look like this: Health Status=p0+B1xAge+p2xIncome+p3xEducation Levelte
Where:

o PO is the intercept,

e PB1, B2, B3 are coefficients showing the influence of Age, Income, and Education Level
on Health Status,
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€ is the error term.

Output Interpretation:

If age has a positive coefficient ($1=0.05) it suggests that with each additional year of
age, health status tends to improve, assuming the other variables are constant.

If income has a negative coefficient ($2=—0.02), it suggests that higher income is
associated with a lower health status (perhaps due to factors like stress or lifestyle),
assuming the other variables remain constant.

If education level has a positive coefficient (B3=1.2), it indicates that individuals with a
higher level of education tend to have better health, after adjusting for age and income.

Multiple Regression Analysis allows you to understand the combined effect of multiple
independent variables (age, education, income) on a single dependent variable (health
status).

By analyzing the coefficients, you can determine which variables have the most
significant impact on health.

It helps in isolating the influence of each variable while controlling for others.

Multivariate analysis is powerful for studying complex relationships in data, particularly when
multiple variables interact. It helps in building more accurate models for prediction and decision-
making by considering all the relevant factors simultaneously.

AD3301 Data Exploration & Visualization



