
statistics hypothesis testing cheat
sheet
statistics hypothesis testing cheat sheet serves as an essential resource for
students, researchers, and professionals working with data analysis.
Hypothesis testing is a fundamental aspect of inferential statistics,
allowing one to assess claims about populations based on sample data. This
comprehensive cheat sheet outlines key concepts, procedures, and formulas
necessary for conducting various types of hypothesis tests effectively. It
highlights critical terminology such as null and alternative hypotheses,
significance levels, test statistics, and p-values. Readers will gain clarity
on different test types including z-tests, t-tests, chi-square tests, and
ANOVA, alongside guidelines for selecting appropriate tests depending on data
characteristics. Additionally, this resource explains decision rules and
common errors encountered in hypothesis testing. The following sections
provide a detailed breakdown of these topics, structured for quick reference
and practical application.

Fundamentals of Hypothesis Testing

Types of Hypothesis Tests

Test Statistics and Distributions

Decision Making in Hypothesis Testing

Common Errors and Assumptions

Step-by-Step Hypothesis Testing Procedure

Fundamentals of Hypothesis Testing
Understanding the basics of hypothesis testing is crucial for effective
statistical inference. Hypothesis testing involves formulating two competing
statements about a population parameter and using sample data to decide which
statement is more likely to be true. This process helps determine whether
observed data deviates significantly from what is expected under a specific
assumption.

Null and Alternative Hypotheses
The null hypothesis (denoted as H0) represents the default or status quo
assumption that there is no effect or difference. The alternative hypothesis



(denoted as Ha or H1) reflects the claim that contradicts the null,
indicating the presence of an effect or difference. Formulating these
hypotheses correctly is the first step in any hypothesis testing procedure.

Significance Level (α)
The significance level, often represented by alpha (α), is the threshold
probability for rejecting the null hypothesis. Common values include 0.05,
0.01, and 0.10. It defines the maximum acceptable risk of committing a Type I
error, which occurs when the null hypothesis is incorrectly rejected.

Types of Hypothesis Tests
Statistics hypothesis testing cheat sheet covers various test types that
apply depending on the nature of data and research questions. Selecting the
appropriate test is essential for valid and reliable conclusions.

Parametric Tests
Parametric tests assume that data follows a specific distribution, usually
normal. These tests typically involve parameters such as means and variances.

One-sample z-test: Tests a population mean when population variance is
known.

One-sample t-test: Used when population variance is unknown, testing the
mean against a hypothesized value.

Two-sample t-test: Compares means from two independent samples.

Paired t-test: Compares means from related or matched samples.

ANOVA (Analysis of Variance): Compares means across three or more
groups.

Nonparametric Tests
Nonparametric tests do not assume a specific distribution and are useful for
ordinal data or when parametric assumptions are violated.

Chi-square test: Tests relationships between categorical variables.



Mann-Whitney U test: Compares two independent groups on ordinal or non-
normal data.

Wilcoxon signed-rank test: Compares two related samples without
normality assumptions.

Test Statistics and Distributions
In hypothesis testing, a test statistic quantifies the difference between
observed data and what is expected under the null hypothesis. The choice of
test statistic depends on the type of test and data characteristics.

Z-Statistic
Used when the population standard deviation is known and the sample size is
large. The z-statistic follows a standard normal distribution (mean zero,
variance one).

T-Statistic
Applied when the population standard deviation is unknown and the sample size
is small. It follows a Student’s t-distribution with degrees of freedom
related to sample size.

Chi-Square Statistic
Used for categorical data to test independence or goodness-of-fit. The chi-
square distribution is asymmetric and varies with degrees of freedom.

F-Statistic
Commonly used in ANOVA to compare variance between groups. It follows an F-
distribution defined by two sets of degrees of freedom.

Decision Making in Hypothesis Testing
The outcome of hypothesis testing depends on comparing the test statistic to
critical values or evaluating the p-value. This decision framework guides
whether to reject or fail to reject the null hypothesis.



Critical Value Approach
Critical values mark the boundaries of the rejection region for the null
hypothesis. If the test statistic falls into this region, the null hypothesis
is rejected at the chosen significance level.

P-Value Approach
The p-value represents the probability of obtaining a test statistic as
extreme as the observed one, assuming the null hypothesis is true. A p-value
less than or equal to α leads to rejection of the null hypothesis.

Hypothesis Testing Outcomes

Reject H0: Evidence supports the alternative hypothesis.

Fail to reject H0: Insufficient evidence to support the alternative
hypothesis.

Common Errors and Assumptions
Awareness of errors and underlying assumptions is critical for accurate
interpretation of hypothesis test results.

Type I and Type II Errors
Type I error occurs when the null hypothesis is wrongly rejected (false
positive). Type II error happens when the null hypothesis is not rejected
despite the alternative being true (false negative). Balancing these errors
requires careful selection of significance level and sample size.

Assumptions in Hypothesis Testing
Most hypothesis tests rely on assumptions such as normality, independence of
observations, and equal variances. Violations may necessitate alternative
testing methods or data transformations.

Step-by-Step Hypothesis Testing Procedure
Following a systematic approach ensures consistency and accuracy in



hypothesis testing.

State the hypotheses: Define null and alternative hypotheses clearly.1.

Choose significance level (α): Typically 0.05 or 0.01.2.

Select the appropriate test: Based on data type and assumptions.3.

Calculate test statistic: Use sample data and relevant formulas.4.

Determine critical value or p-value: Refer to statistical tables or5.
software output.

Make a decision: Reject or fail to reject the null hypothesis.6.

Interpret results: Draw conclusions in the context of the research7.
question.

Frequently Asked Questions

What is a hypothesis testing cheat sheet in
statistics?
A hypothesis testing cheat sheet is a concise reference guide that summarizes
key concepts, formulas, steps, and decision rules used in statistical
hypothesis testing, helping students and professionals quickly understand and
apply testing procedures.

What are the common steps included in a hypothesis
testing cheat sheet?
Common steps include stating the null and alternative hypotheses, choosing a
significance level (alpha), selecting the appropriate test statistic,
calculating the test statistic and p-value, and making a decision to reject
or fail to reject the null hypothesis based on the p-value or critical value.

Which types of hypothesis tests are typically
featured on a cheat sheet?
Typical hypothesis tests featured include z-tests, t-tests (one-sample, two-
sample, paired), chi-square tests, ANOVA, and proportion tests, along with
their assumptions, formulas, and when to apply each test.



How can a hypothesis testing cheat sheet help in
exam preparation?
It helps by providing a quick overview of essential formulas, test
conditions, and decision criteria, allowing students to efficiently review
and recall concepts during exams without going through extensive notes.

What are the key statistical terms explained in a
hypothesis testing cheat sheet?
Key terms include null hypothesis (H0), alternative hypothesis (H1),
significance level (alpha), p-value, test statistic, critical value, type I
and type II errors, and power of the test.

Where can I find a reliable and updated statistics
hypothesis testing cheat sheet?
Reliable cheat sheets can be found on educational websites, university
resources, online course platforms like Khan Academy or Coursera, and
reputable statistics textbooks in PDF or printable formats.

Additional Resources
1. Statistics Cheat Sheet: Hypothesis Testing Made Easy
This book offers a concise and straightforward guide to hypothesis testing,
perfect for students and professionals looking to quickly grasp the
essentials. It includes key formulas, decision rules, and common pitfalls to
avoid. The cheat sheet format makes it easy to review and apply statistical
concepts effectively.

2. Essentials of Hypothesis Testing: A Quick Reference Guide
Focused on the core principles of hypothesis testing, this guide breaks down
complex ideas into easy-to-understand summaries. It covers topics such as
null and alternative hypotheses, p-values, and test statistics. The book is
ideal for those who need a handy reference during exams or data analysis
projects.

3. Hypothesis Testing Simplified: A Practical Cheat Sheet
Designed for learners at all levels, this book provides a practical approach
to hypothesis testing with visual aids and examples. Readers will find step-
by-step instructions for conducting tests using various statistical methods.
Its concise layout helps users retain important concepts quickly.

4. The Ultimate Hypothesis Testing Cheat Sheet for Data Analysts
Tailored for data analysts, this cheat sheet compiles essential hypothesis
testing techniques used in real-world data analysis. It emphasizes
interpretation of results and decision-making based on statistical evidence.
This resource is perfect for professionals needing a quick refresher.



5. Quick Guide to Statistical Hypothesis Testing
This quick guide presents a clear overview of hypothesis testing procedures,
including one-sample and two-sample tests. It highlights assumptions, test
selection, and result interpretation in an easy-to-follow manner. The book is
a great companion for students and practitioners alike.

6. Hypothesis Testing for Beginners: An Illustrated Cheat Sheet
With plenty of illustrations and simplified explanations, this book helps
beginners understand the fundamentals of hypothesis testing. It covers common
tests like t-tests and chi-square tests with visual aids to reinforce
learning. The cheat sheet format aids in rapid review and comprehension.

7. Applied Hypothesis Testing: A Cheat Sheet for Researchers
Aimed at researchers, this book focuses on applying hypothesis testing in
experimental and observational studies. It discusses designing tests,
analyzing data, and reporting results with clarity. The cheat sheet condenses
best practices and key concepts for efficient study.

8. Mastering Hypothesis Testing: A Statistical Cheat Sheet
This comprehensive cheat sheet is designed to help readers master hypothesis
testing concepts, including advanced topics like non-parametric tests. It
provides formulas, conditions, and decision criteria in a compact format.
Ideal for advanced students and statisticians seeking a quick reference.

9. Hypothesis Testing Demystified: A Concise Cheat Sheet
This book demystifies hypothesis testing by breaking down the logic and steps
involved in testing statistical hypotheses. It includes tips for avoiding
common errors and interpreting results accurately. The concise cheat sheet is
perfect for quick revision before exams or presentations.
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