statistical test cheat sheet

statistical test cheat sheet serves as an essential resource for researchers,
data analysts, students, and professionals who work with data and need to
determine the appropriate statistical methods for their analyses. This cheat
sheet provides a concise overview of common statistical tests, their
assumptions, data requirements, and typical applications. Understanding which
test to use based on the type of data and research question is crucial for
accurate interpretation and valid conclusions. This article outlines various
categories of statistical tests, including parametric and non-parametric
tests, tests for comparing means, associations, and distributions.
Additionally, it covers tests for different data types such as categorical,
ordinal, and continuous variables. The goal is to equip readers with a quick-
reference guide that simplifies the decision-making process in statistical
analysis. The following sections detail the most widely used statistical
tests, their purposes, and key considerations to help users select the right
test efficiently.

e Parametric vs Non-Parametric Tests

e Tests for Comparing Means

e Tests for Associations and Relationships
e Tests for Categorical Data

e Assumptions and Conditions

Parametric vs Non-Parametric Tests

Statistical tests are broadly classified into parametric and non-parametric
methods. This distinction depends largely on the assumptions made about the
underlying data distribution and measurement scale. Understanding the
difference is fundamental to selecting the correct test in any statistical
analysis.

Parametric Tests

Parametric tests assume that the data follow a specific distribution,
typically a normal distribution. These tests generally require interval or
ratio scale data and assume homogeneity of variance among groups. Parametric
tests are more powerful when assumptions are met, meaning they have a higher
probability of detecting a true effect.



Non-Parametric Tests

Non-parametric tests do not assume a specific data distribution and are
suitable for ordinal data or when parametric assumptions are violated. They
are often used for small sample sizes or skewed data. While less powerful
than parametric tests under ideal conditions, non-parametric methods provide
robust alternatives for analysis.

Key Differences

e Data Type: Parametric tests require continuous data; non-parametric can
handle ordinal or nominal data.

e Assumptions: Parametric tests assume normality and equal variances; non-
parametric tests do not.

e Statistical Power: Parametric tests are generally more powerful when
assumptions are met.

e Examples: t-test and ANOVA (parametric); Mann-Whitney U and Kruskal-
Wallis (non-parametric).

Tests for Comparing Means

Comparing means between groups is a common objective in statistical analysis.
Various tests exist depending on the number of groups and whether samples are
independent or related.

Independent Samples t-Test

This parametric test compares the means of two independent groups. It assumes
normal distribution and equal variances. It is widely used in experimental
and observational studies to determine if group means differ significantly.

Paired Samples t-Test

Used when comparing means from the same group at two different times or under
two conditions. This test accounts for the paired nature of the data and
assumes normality of the differences.



One-Way ANOVA

Analysis of variance (ANOVA) extends the comparison to three or more
independent groups. It tests whether at least one group mean differs
significantly from the others, assuming normality and homogeneity of
variances.

Non-Parametric Alternatives

When parametric assumptions are violated, non-parametric tests can
substitute:

e Mann-Whitney U Test: Alternative to independent samples t-test for
comparing two groups.

e Wilcoxon Signed-Rank Test: Alternative to paired samples t-test.

e Kruskal-Wallis Test: Non-parametric alternative to one-way ANOVA for
multiple groups.

Tests for Associations and Relationships

Statistical tests for associations evaluate the relationship between
variables. The choice depends on variable types and distribution.

Correlation Tests

Correlation measures the strength and direction of the linear relationship
between two continuous variables.

e Pearson Correlation: Parametric test assuming normality of both
variables.

e Spearman Rank Correlation: Non-parametric test based on ranked data,
suitable for ordinal data or non-normal distributions.

Regression Analysis

Regression tests model the relationship between a dependent variable and one
or more independent variables. Linear regression is the most common, assuming
linearity, independence, and normality of residuals.



Chi-Square Test of Independence

This non-parametric test assesses whether two categorical variables are
associated. It compares observed frequencies in contingency tables to
expected frequencies under independence.

Tests for Categorical Data

Analyzing categorical data often involves frequency counts and proportions.
Specific tests address different scenarios based on sample size and data
structure.

Chi-Square Goodness of Fit

Determines if observed categorical frequencies differ from expected
frequencies based on a hypothesized distribution.

Fisher’s Exact Test

Used for small sample sizes in 2x2 contingency tables when Chi-Square test
assumptions are not met. It calculates exact probabilities of observing the
data.

McNemar'’s Test

Tests for changes in paired nominal data, often used in before-and-after
study designs with binary outcomes.

Assumptions and Conditions

Each statistical test has specific assumptions that must be checked to ensure
valid results. Violations can lead to incorrect conclusions, so understanding
these conditions is vital.

Normality

Many parametric tests require that the data or residuals are normally
distributed. This can be assessed using graphical methods like Q-Q plots or
statistical tests such as the Shapiro-Wilk test.



Homogeneity of Variance

Tests comparing groups often assume equal variances (homoscedasticity).
Levene'’s test or Bartlett’s test can be used to evaluate this assumption.

Independence

Observations must be independent of each other. This is critical in most
tests and is determined by study design rather than statistical testing.

Sample Size

Some tests require minimum sample sizes for reliable results. Small samples
may necessitate non-parametric alternatives or exact tests.

Summary of Assumptions Checking

e Assess normality for parametric tests.
e Test for equal variances when comparing groups.
e Ensure observations are independent.

e Choose non-parametric tests if assumptions are violated.

Frequently Asked Questions

What is a statistical test cheat sheet?

A statistical test cheat sheet is a concise reference guide that summarizes
various statistical tests, their purposes, assumptions, and when to use thenm,
helping users quickly choose the appropriate test for their data analysis.

Which common statistical tests are usually included
in a cheat sheet?

Common statistical tests included in a cheat sheet are t-tests (independent
and paired), chi-square tests, ANOVA, correlation tests (Pearson and
Spearman), and non-parametric tests like the Mann-Whitney U test and Kruskal-
Wallis test.



How can a statistical test cheat sheet help
beginners in statistics?

It helps beginners by providing a quick overview of which tests to use based
on data type and research questions, clarifying assumptions required for each
test, and offering guidance on interpreting results, thus simplifying
decision-making in data analysis.

Are there cheat sheets that include guidelines for
choosing between parametric and non-parametric
tests?

Yes, many statistical test cheat sheets include criteria for selecting
parametric versus non-parametric tests, often based on data distribution
normality, sample size, and measurement scale, to ensure appropriate test
selection.

Where can I find reliable and up-to-date statistical
test cheat sheets?

Reliable statistical test cheat sheets can be found on educational websites,
university statistics department pages, data science blogs, and platforms
like GitHub or Kaggle, often created by statisticians or educators to support
learning and research.

Additional Resources

1. Statistical Tests Made Simple: A Quick Reference Guide

This book offers a concise overview of the most commonly used statistical
tests, making it an ideal cheat sheet for students and professionals alike.
It breaks down complex concepts into easy-to-understand explanations and
provides quick decision trees to help choose the appropriate test. With
examples and tips, readers can quickly grasp when and how to apply each test
effectively.

2. The Essential Statistical Test Handbook

Designed as a practical guide, this handbook covers a wide range of
statistical tests with clear instructions and interpretation guidelines. It
serves as a handy reference for researchers needing quick reminders on test
assumptions, calculations, and result interpretation. The book also includes
charts and tables that summarize test characteristics for easy comparison.

3. Quick Guide to Statistical Tests and Applications

This guide simplifies statistical testing by providing easy-to-follow
summaries and cheat sheets for various tests such as t-tests, chi-square,
ANOVA, and regression analysis. It is particularly useful for students and
researchers requiring a fast refresher or a quick lookup during data



analysis. The book also discusses common pitfalls and how to avoid them.

4., Statistical Test Cheat Sheet for Data Analysis

Focused on practical application, this book serves as a quick reference for
selecting and conducting statistical tests in real-world data analysis
scenarios. It includes flowcharts to help determine the right test based on
data type and research questions. The concise format ensures that users can
rapidly find the information they need without wading through jargon.

5. Mastering Statistical Tests: A Cheat Sheet Approach

This title emphasizes mastering the selection and application of statistical
tests through a structured cheat sheet format. It provides step-by-step
guidance, highlighting assumptions, test statistics, and decision criteria.
The book is ideal for learners aiming to build confidence in statistical
testing for academic or professional research.

6. Applied Statistical Tests: A Quick Reference Cheat Sheet

Targeted at applied researchers, this book delivers a quick reference to
statistical tests commonly used in various fields such as psychology,
biology, and social sciences. It explains when to use parametric versus non-
parametric tests and provides example scenarios for each. The cheat sheets
included help streamline the decision-making process during data analysis.

7. The Statistical Test Pocket Guide

This pocket-sized guide is perfect for on-the-go consultations, summarizing
key statistical tests in a compact format. It features brief descriptions,
assumptions, calculation formulas, and interpretation notes for each test.
Designed to fit in a lab coat pocket or notebook, it is a handy tool for
students and researchers alike.

8. Statistical Tests Demystified: A Cheat Sheet for Beginners

Aimed at beginners, this book demystifies statistical testing with
straightforward language and clear examples. It acts as a cheat sheet that
helps readers quickly identify the correct test and understand the results
without getting bogged down in technical details. The approachable style
makes it a great starting point for anyone new to statistics.

9. Comprehensive Cheat Sheet for Statistical Tests and Methods

This comprehensive resource compiles a wide array of statistical tests and
methods into an easy-to-navigate cheat sheet format. It covers everything
from basic hypothesis tests to more advanced methods, providing summaries of
assumptions, test statistics, and interpretation guidelines. The book is an
excellent reference for both students and seasoned researchers seeking a
thorough yet accessible overview.
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