
chi square example problems
chi square example problems are fundamental tools in statistics used to determine if there is a
significant association between categorical variables. These problems often involve hypothesis
testing with categorical data and are essential for analysts, researchers, and students to understand
relationships or differences in distributions. This article provides a comprehensive guide to chi
square example problems, explaining their types, applications, and step-by-step solutions. It covers
the chi square goodness of fit test, the chi square test for independence, and practical examples that
illustrate how to calculate and interpret results. Additionally, the article discusses assumptions,
degrees of freedom, and common pitfalls in conducting chi square tests. By exploring these
examples, readers can gain a clear understanding of how to apply chi square tests effectively in
various research contexts. The following sections outline key concepts and detailed examples to
enhance comprehension and application of chi square statistics.
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Chi Square Goodness of Fit Example Problems

Chi Square Test for Independence Example Problems

Step-by-Step Approach to Solving Chi Square Problems

Common Mistakes and Tips in Chi Square Analysis

Understanding Chi Square Tests
Chi square tests are non-parametric statistical tests used to examine the relationship between
categorical variables or to test the goodness of fit between observed and expected frequencies. The
chi square statistic measures how expectations compare to actual observed data. It is widely used in
fields like biology, social sciences, marketing research, and healthcare to analyze categorical data.
There are two primary types of chi square tests: the chi square goodness of fit test and the chi
square test for independence. Each serves a different purpose but relies on similar computational
principles.

Types of Chi Square Tests
The chi square goodness of fit test determines whether the distribution of sample categorical data
matches an expected distribution. In contrast, the chi square test for independence assesses
whether two categorical variables are independent or associated in a population. Understanding
these types is crucial for selecting the appropriate test for a given problem.



Assumptions of Chi Square Tests
For valid results, chi square tests require certain assumptions: the data should be in frequency form,
categories must be mutually exclusive, observations should be independent, and expected
frequencies in each category should be sufficiently large, typically at least 5. Violating these
assumptions can lead to inaccurate conclusions.

Chi Square Goodness of Fit Example Problems
The chi square goodness of fit test compares observed data with an expected distribution to
determine if deviations are due to chance. This section presents example problems demonstrating
how to apply this test effectively.

Example Problem 1: Testing Dice Fairness
Suppose a six-sided die is rolled 60 times, and the observed results for each face are as follows: 8,
12, 9, 11, 10, and 10. The question is whether the die is fair, meaning each face has an equal
probability of 1/6.

Null hypothesis (H0): The die is fair; all outcomes are equally likely.

Alternative hypothesis (H1): The die is not fair; probabilities differ.

Expected frequency for each face = 60 rolls × 1/6 = 10. Calculating the chi square statistic involves
summing the squared differences between observed and expected frequencies divided by the
expected frequencies.

Example Problem 2: Distribution of Colors in M&Ms
A bag of M&Ms contains candies of different colors. The manufacturer claims the distribution is 30%
blue, 20% green, 20% orange, 15% red, and 15% yellow. A sample of 200 candies is collected, and
the observed counts are recorded. The chi square goodness of fit test determines if the observed
distribution matches the expected proportions.

Chi Square Test for Independence Example Problems
The chi square test for independence checks if two categorical variables are related or independent.
This section provides example problems illustrating this test in practical scenarios.

Example Problem 3: Smoking and Lung Disease
A study collects data on smoking status (smoker, non-smoker) and the presence of lung disease (yes,
no) among 300 individuals. The test assesses whether smoking and lung disease are independent



variables or associated.

Null hypothesis (H0): Smoking and lung disease are independent.

Alternative hypothesis (H1): Smoking and lung disease are associated.

Observed frequencies form a contingency table, and expected frequencies are calculated based on
marginal totals. The chi square statistic is then computed to test independence.

Example Problem 4: Gender and Preference for a New Product
A marketing team surveys 150 people to analyze if product preference (like, dislike) depends on
gender (male, female). The chi square test for independence evaluates whether gender influences
product preference.

Step-by-Step Approach to Solving Chi Square Problems
Solving chi square example problems involves a systematic process to ensure accuracy and clarity.
This section outlines the typical steps followed in both types of chi square tests.

Step 1: Define Hypotheses
Clearly state the null and alternative hypotheses. The null usually asserts no association or no
difference, while the alternative suggests a relationship or difference exists.

Step 2: Collect and Organize Data
Compile observed frequencies in a frequency table or contingency table, ensuring data meets the
assumptions for the test.

Step 3: Calculate Expected Frequencies
For goodness of fit, expected frequencies are based on theoretical probabilities. For independence
tests, expected frequencies are calculated using the formula: (row total × column total) / grand total.

Step 4: Compute the Chi Square Statistic
Use the formula χ² = Σ[(O - E)² / E], where O is observed frequency and E is expected frequency.
Sum this value over all categories or cells.



Step 5: Determine Degrees of Freedom
Degrees of freedom depend on the test type. For goodness of fit: df = number of categories - 1. For
independence: df = (number of rows - 1) × (number of columns - 1).

Step 6: Compare with Critical Value and Make a Decision
Using a chi square distribution table and the chosen significance level (commonly 0.05), compare
the calculated statistic with the critical value. Reject or fail to reject the null hypothesis based on
this comparison.

Common Mistakes and Tips in Chi Square Analysis
Accurate chi square analysis requires careful attention to detail. This section highlights common
errors and best practices to avoid misleading results.

Common Mistakes

Using chi square tests with small expected frequencies, which can invalidate the test.

Applying chi square tests to non-categorical data.

Misinterpreting the results by confusing correlation with causation.

Failing to check assumptions before conducting the test.

Practical Tips

Ensure sample size is adequate to meet expected frequency requirements.

Use continuity corrections or exact tests when expected counts are low.

Always state hypotheses clearly and interpret results within context.

Combine categories if some have very low expected frequencies to maintain test validity.

Frequently Asked Questions



What is a chi square test example problem?
A chi square test example problem involves using the chi square statistical test to determine if there
is a significant association between categorical variables in a contingency table.

Can you provide a simple chi square example problem with
solution?
Example: A researcher wants to know if there is an association between gender (male/female) and
preference for a new product (like/dislike). Data collected: Males who like: 30, Males who dislike:
20, Females who like: 25, Females who dislike: 25. Using the chi square test, calculate expected
frequencies, compute chi square statistic, compare with critical value to determine if preference
depends on gender.

How do you set up a chi square test for independence example
problem?
To set up a chi square test for independence, define the two categorical variables, create a
contingency table with observed frequencies, calculate expected frequencies assuming
independence, then compute the chi square statistic to test the hypothesis.

What are common examples of chi square goodness of fit
problems?
A common example is testing if a die is fair by rolling it multiple times and comparing the observed
frequencies of each face to the expected frequencies (equal probability for all faces) using the chi
square goodness of fit test.

How do you interpret the results of a chi square test in
example problems?
Interpretation involves comparing the calculated chi square statistic to the critical value from chi
square distribution tables at a chosen significance level. If the statistic exceeds the critical value,
reject the null hypothesis, indicating a significant association or difference.

What is an example problem of chi square test for
homogeneity?
Example: Comparing the distribution of blood types across three different populations to see if the
proportions are the same. Observed frequencies are collected for each blood type in each population
and the chi square test for homogeneity is applied.

Can you show a step-by-step chi square example problem with
calculations?
Yes. For instance, given a contingency table, calculate row and column totals, compute expected
frequencies using (row total * column total) / grand total, then calculate chi square statistic using



Σ((observed - expected)^2 / expected), determine degrees of freedom, and compare with critical
value to draw conclusions.

What is a real-life example problem using chi square test?
A real-life example is testing whether a new drug has different effects across age groups by
categorizing patients' responses and using the chi square test to analyze the association between
age group and treatment outcome.

How do you formulate hypotheses in chi square example
problems?
The null hypothesis (H0) generally states that there is no association or difference between the
categorical variables, while the alternative hypothesis (H1) states that there is an association or
difference.

What are some common pitfalls in solving chi square example
problems?
Common pitfalls include using small sample sizes leading to inaccurate results, not meeting the
assumption of expected frequency size (usually at least 5), miscalculating expected frequencies, and
misinterpreting the test results.

Additional Resources
1. Practical Chi-Square: Example Problems and Solutions
This book provides a comprehensive collection of chi-square problems, ranging from basic to
advanced levels. Each example is followed by detailed step-by-step solutions, helping readers
understand the application of chi-square tests in various scenarios. It is ideal for students and
professionals seeking to strengthen their statistical analysis skills.

2. Chi-Square Tests in Statistics: Worked Examples
Focused on chi-square tests, this book offers numerous worked examples that illustrate the concepts
of goodness-of-fit, independence, and homogeneity tests. The explanations emphasize interpretation
of results and common pitfalls. It serves as an excellent supplement for statistics courses and self-
study.

3. Applied Statistics with Chi-Square: Case Studies and Examples
Through a series of real-world case studies, this book demonstrates the use of chi-square tests in
different fields such as biology, social sciences, and marketing. Each chapter includes example
problems and detailed discussions on how to apply chi-square methods appropriately. Readers gain
practical insight into data analysis and hypothesis testing.

4. Mastering Chi-Square Analysis: A Problem-Solving Approach
Designed for learners who prefer a problem-solving methodology, this book breaks down chi-square
theory into manageable parts supported by numerous practice problems. The examples cover
contingency tables, association testing, and model fitting. It is a valuable resource for exam
preparation and research.



5. Statistics Made Simple: Chi-Square Examples Explained
This beginner-friendly book simplifies chi-square concepts using clear examples and accessible
language. It includes a variety of exercises with solutions that reinforce understanding of chi-square
distributions and statistical inference. Perfect for newcomers to statistics or those needing a
refresher.

6. Chi-Square Analysis for Data Scientists: Examples and Applications
Targeted at data scientists, this book integrates chi-square tests with data science workflows,
providing example problems related to categorical data analysis. It highlights practical applications
such as feature selection and pattern recognition. The book bridges statistical theory with modern
data analysis techniques.

7. Exploring Chi-Square Tests Through Examples
This text offers an exploratory approach to learning chi-square tests by presenting numerous
examples that encourage critical thinking. Each example problem is accompanied by questions that
guide readers through the reasoning process. It fosters a deeper conceptual understanding of chi-
square methodologies.

8. Chi-Square Problem Sets for Statistics Students
A workbook-style resource, this book contains extensive problem sets focused exclusively on chi-
square tests. Each problem is designed to test different aspects of chi-square applications, with
detailed answer keys for self-assessment. It is especially useful for students preparing for exams or
needing extra practice.

9. Understanding Chi-Square: Examples from Research and Practice
This book connects chi-square theory to practical research scenarios, providing example problems
drawn from academic studies and industry practices. It emphasizes interpretation of results and
common challenges in applying chi-square tests. The text is suitable for researchers, practitioners,
and advanced students.
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