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A Chi-square test, denoted by χ² (chi-squared), is a statistical test used to assess
relationships between categorical variables. It’s a powerful tool in hypothesis testing,
particularly when you’re dealing with data that falls into distinct groups or classifications
rather than numerical values.

Here’s a deeper dive into what Chi-square tests do:

Categorical Data: Chi-square tests are specifically designed for analyzing data1.
organized into categories. Imagine you’re studying the relationship between eye color
(brown, blue, green) and hair color (blonde, brunette, black). These are categorical
variables.
Null Hypothesis and Expected Frequencies: You formulate a null hypothesis (H₀),2.
typically stating that there’s no association between the two categorical variables.
Based on this assumption, you calculate expected frequencies – how often you would
expect to see each combination of categories (e.g., brown eyes and blonde hair) if
there’s truly no relationship.
Observed Frequencies vs. Expected: You collect data and record the observed3.
frequencies – the actual number of times you see each combination of categories in
your sample. The Chi-square test then compares these observed frequencies with the
expected frequencies you calculated earlier.
Chi-square Statistic and P-value: The test calculates a Chi-square statistic (χ²) based4.
on the discrepancies between the observed and expected frequencies. A larger Chi-
square statistic indicates a stronger difference between what you expected and what
you observed in the data.
Interpreting the Results: Finally, you consider the p-value associated with the Chi-5.
square statistic. A low p-value (usually less than 0.05) suggests it’s unlikely the
observed differences are due to random chance. This implies there might be a genuine
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relationship between the two categorical variables you’re investigating.

Here are some common applications of Chi-square tests:

Marketing: Are customer purchase decisions related to age groups?
Social Sciences: Is there a connection between education level and political affiliation?
Public Health: Does a new treatment show a significant difference in recovery rates
compared to a standard treatment?

It’s important to note that Chi-square tests don’t necessarily tell you the nature of the
relationship. They simply indicate whether a relationship exists between the categories.

By understanding Chi-square tests, you can gain valuable insights from categorical data and
make data-driven decisions in various fields.
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