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* Al Overview

The chi-squared (y) test is a fundamental statistical tool for categorical data, but it is
often insufficient on its own because it only indicates whether a significant relationship
exists, rather than measuring the strength or practical importance of that
relationship. While it determines if observed frequencies differ significantly from
expected ones, it is highly sensitive to sample size, requires specific data assumptions,
and does not provide information about the direction or nature of the

association. @ National Institutes of Health (.gov) +1

Here is a detailed breakdown of why the chi-squared test is often considered
insufficient:

1. Measures Significance, Not Strength o

» No Effect Size: A chi-squared test can produce a highly significant p-value (p < 0.05)
even when the relationship between variables is weak or practically trivial.

* Need for Supplements: To understand the magnitude of the effect, chi-squared must
be followed by effect size measures, such as Cramér’s V or the contingency
coefficient.

* Weak Correlation Metrics: Even when the chi-squared result is significant, Cramer's V
can produce relatively low correlation measures. @ National Institutes of Health (.gov) +4

2. High Sensitivity to Sample Size »

e Large Samples: In very large samples, trivial differences between observed and
expected frequencies can produce highly significant results, leading to a false sense of
a meaningful association.

» Small Samples: Conversely, in small samples, the test may lack the statistical power to
detect real, meaningful associations. @ Python-bloggers +2

3. Strict Assumptions and Limitations

e Expected Cell Frequency Rule: The test is inaccurate if expected frequencies in any
cell are too low (a common rule of thumb is that expected counts should be >5). When
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this is violated, exact tests (e.g., Fisher’s Exact Test) are required.

* Independence: Observations must be independent. If a participant fits into more than
one category or if data is paired/matched, a standard chi-squared test is not
appropriate.

e Categorical Data Only: It can only be used with frequency/count data, not
percentages, proportions, or continuous measurements. « The Analysis Factor +4

4. Limited Insight into Complex Data

e Complex Modeling: In scenarios like Goodness-of-Fit tests for Poisson models, chi-
squared may fail to distinguish between similar models, whereas more advanced
methods like likelihood ratio tests might be more effective.

» Directionality: The test does not indicate the direction of the relationship, only that
one exists.

e Multiple Comparisons: When conducting multiple chi-squared tests, the probability
of Type | errors (false positives) increases, requiring corrections like the Bonferroni
method. ® National Institutes of Health (.gov) +4

5. Alternatives and Improvements

To address these limitations, researchers often use:

» Fisher’s Exact Test: For small sample sizes (especially in 2x2 tables).
e Cramér’s V / Phi Coefficient: To measure the strength of association.

» Logistic Regression: For modeling the relationship between a categorical dependent
variable and one or more independent variables.

» Standardized Residuals: To identify which specific cells contribute most to a
significant chi-squared result. ¢ piAL@uCLouvain +4

Chi-squared test - Wikipedia e
Limitations. The chi-squared test, while widely used for categorical data
analysis, has several important limitations that researc...

w  Wikipedia

The chi-square test of independence - PubMed

Unlike many other non-parametric and some parametric statistics, the calculations needed to
compute the Chi-square provide conside...

@) National Institutes of Health (.gov)
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https://en.wikipedia.org/wiki/Chi-squared_test#:~:text=chromosome%20etc.).-,Limitations,is%20sensitive%20to%20sample%20size.
https://pubmed.ncbi.nlm.nih.gov/23894860/#:~:text=Limitations%20include%20its%20sample%20size,even%20for%20highly%20significant%20results.
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When Chi-square Is Appropriate - Strengths/Weaknesses

Limitations. ... A statistical test used to measure if experimental data supports a particular
hypothesis. , like any analysis has...

& Plant and Soil Sciences eLibrary  }

Show all
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Al responses may include mistakes. Learn more < [@ q:l

The Analysis Factor
https://www.theanalysisfactor.com » observed-values-le...

Observed Values less than 5 in a Chi Sqdare test - No biggie.

The assumption of the Chi-square test is not that the observed value in each cell is greater than 5. It is
that the expected value in each cell is greater than ... Read more

People also ask :

Why is my chi-square value so low? v
What if chi-square is not significant? v
When should a chi-square test not be used? v
What are the limitations of a chi-squared test? v
Feedback

Discussions and forums
Chi Squared Tests

¢ Reddit - r/CFA - 10+ comments - 1 year ago

Chi squared test is bounded by 0, and is always a right-side test, for that reason it is no doubt that you
should reject de null hypothesis when your Chi ... More >

Chi-squared & Pearson correlation coefficient - Cross Validated

@ Stats StackExchange - 1 answer - 12 years ago

In the likelihood ratio test, why is chi-square used for hypothesis tests?
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Inadequacy of the chi-squared tescw examine vocabulary ...

by Y Bestgen - Cited by 44 — When comparing two corpora using the chi-squared test, there are as
many contingency tables that are built and analyzed as there are words to be tested. Hofland ... Read...
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Asymptotic Efficiency of the Chi-Square Test for ...

by S Anderson - 1989 — The chi-square test is found to have ARE = 1 when the binomial sample sizes
are all equal and high relative efficiency for other cases. Read more
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How to Interpret High P-Value and Low Chi-Squared in Stata

20 Oct 2024 — Small sample size: When the sample size is small, the chi-squared test may lack
statistical power to detect significant differences, even if ... Read more

Save My Exams
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Chi Squared Test For Independence - IB Maths Al

26 Nov 2025 — A chi-squared ( chi squared ) test for independence is a hypothesis test used to test
whether two variables are independent of each other. Read more
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Why does chi square have n - 1degrees of freedom?

A chi-squared distribution with n degrees of freedom, by definition, is the sum of the squares of n
independent standard normal variables. Read more
8 answers - Top answer: A chi-squared distribution with n degrees of freedom, by definition, is the sum ...
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10 Sept 2009 — The chi-squared statistic is not an index of the strength of the association. If we double
the frequencies, this will double chi-squared, but ... Read more
. National Institutes of Health (.gov)
https://pubmed.ncbi.nim.nih.gov » ...

The standard chi 2 test used in limiting dilution assaysis ...

by T Bonnefoix - 1994 - Cited by 15 — The standard chi 2 test used in limiting dilution assays is
insufficient for estimating the goodness-of-fit to the single-hit Poisson model. Read more

GeeksforGeeks
https://www.geeksforgeeks.org » maths > chi-square-test

Chi-Square Test

2 Aug 2025 — When a p-value is above q, it implies that we cannot reject the null hypothesis; hence,
there is insufficient evidence for establishing the ... Read more
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