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Chi-square test: A statistical test applied to cross-tabulated data 
to determine whether there is a significant association between 
two categorical variables. It compares the observed frequencies 
with the expected frequencies under the null hypothesis of no 
association.

Methods of bivariate analysis

The choice of method depends on the type of variables (e.g., 
categorical, continuous) and the nature of the relationship being 
examined. Here are some common methods.

Scatter plots: A graphical representation of the relationship 
between two continuous variables. Each point represents an 
observation, with the x-axis representing one variable and the y-
axis representing the other. Scatter plots help visualize the 
strength and direction of the relationship.

Correlation coefficients: Quantitative measures that indicate 
the extent of the relationship between two variables. Pearson’s 
and Spearman’s correlation coefficients are commonly used.

Regression equations: Derived from regression analysis, these 
equations predict the value of the dependent variable based on 
the independent variable. In simple linear regression, the 
equation is of the form Y=a+bX, where

Y is the dependent variable,

X is the independent variable,

a is the intercept, and

b is the slope.

Contingency tables and chi-square test: Contingency tables 
display the frequency distribution of categorical variables. The 
chi-square test evaluates whether the observed frequencies 
significantly differ from the expected frequencies, indicating an 
association between variables.

Applications of bivariate analysis

Bivariate analysis is widely used across various fields to examines 
relationships between two variables. Here are some common 
applications.

Market research: Understanding consumer behaviour by analysing 
the relationship between variables such as age and purchasing 
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DESCRIPTION
Bivariate analysis is a statistical method that involves the analysis 
of two variables to determine the empirical relationship between 
them. This form of analysis is foundational in understanding 
how two different variables interact and can provide insights 
into trends, patterns, and potential causal relationships.

Purpose of bivariate analysis

The primary goal of bivariate analysis is to examines the 
relationship between two variables. This can include identifying 
whether an association exists, the strength of the relationship, 
and the direction of the relationship (positive or negative). By 
examining these factors, researchers can make informed decisions, 
predict outcomes, and understand the dynamics between variables 
in various fields such as economics, social sciences, health sciences, 
and more.

Types of bivariate analysis

Below are some common types of bivariate analysis.

Correlation analysis: Pearson’s correlation coefficient measures 
the linear relationship between two continuous variables. The 
coefficient ranges from -1 to +1, where +1 indicates a perfect 
positive linear relationship, -1 indicates a perfect negative linear 
relationship, and 0 indicates no linear relationship.

Spearman’s rank correlation: Used for ordinal variables 
or when the relationship between variables is not linear. 
It assesses how well the relationship between two variables can 
be described using a monotonic function.

Regression analysis: Simple linear regression models the 
relationship between a dependent variable and one independent 
variable using a linear equation. The aim is to predict the 
dependent variable based on the independent variable.

Logistic regression: Used when the dependent variable is binary. 
It models the probability of the occurrence of an event by fitting 
data to a logistic curve.

Cross-tabulation: Used to examine the relationship between 
two categorical variables. It  presents  the frequency distribution 
of the variables in a matrix format, making it easy to observe the 
association.  



habits, income and spending patterns, or customer satisfaction 
and product features.

Healthcare: Investigating the association between lifestyle factors 
(e.g., smoking, exercise) and health outcomes (e.g., incidence of 
heart disease, life expectancy). This can inform preventive 
measures and treatment strategies.

Education: Analysing the relationship between study habits and 
academic performance, or socioeconomic status and access to 
educational resources. This helps in designing interventions to 
improve educational outcomes.

Economics: examining the relationship between economic indicators 
such as unemployment rates and inflation, GDP growth and 
investment, or income levels and consumer spending. This aids in 
economic forecasting and policy-making.

Social sciences: Examining the correlation between variables like 
social media usage and mental health, or educational attainment 
and job satisfaction. This provides insights into societal trends 
and issues.

Bivariate analysis is a powerful tool for examining the relationship 
between  two  variables.  It   involves  various techniques such as 
correlation, regression, and cross-tabulation, each suited to 
different types of data and research questions. By applying 
bivariate analysis, researchers can uncover meaningful patterns, 
make predictions, and inform decision-making across a wide 
range of fields. Understanding and correctly applying these 
techniques are essential for any researcher or analyst looking to 
derive valuable insights from their data.
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