list of statistical tests and when to
use them pdf

list of statistical tests and when to use them pdf is a commonly sought
resource for students, researchers, and data analysts who need a
comprehensive guide to selecting the appropriate statistical methods for
their data analysis. Understanding which test to apply in various scenarios
is crucial for deriving valid and meaningful conclusions from data. This
article provides an extensive overview of various statistical tests, their
applications, assumptions, and how to determine the right test for your
specific situation, all structured to serve as a helpful reference in a
downloadable PDF format.

Introduction to Statistical Tests

Statistical tests are tools used to make inferences or draw conclusions about
a population based on sample data. They help determine whether observed
patterns are statistically significant or likely due to chance. Choosing the
correct test depends on multiple factors, including the type of data, the
number of groups involved, and the research questions. This guide aims to
clarify these choices by categorizing common tests and explaining their
typical use cases.

Types of Data and Their Implications

Before exploring specific tests, it's essential to understand the types of
data involved:

Nominal Data

Data categorized into distinct groups without any order (e.g., gender, color,
brand) .

Ordinal Data

Data with a clear order but not necessarily evenly spaced (e.g., rankings,
satisfaction levels).

Interval Data

Numerical data with equal intervals but no true zero point (e.g., temperature
in Celsius).



Ratio Data

Numerical data with a true zero point, allowing for meaningful ratio
comparisons (e.g., weight, height).

The nature of your data influences the choice of statistical test, with

parametric tests generally requiring interval or ratio data, and non-
parametric tests being more suitable for nominal or ordinal data.

Common Statistical Tests and Their Applications

Below is a categorized list of prevalent statistical tests, their typical use
cases, assumptions, and interpretations:

Tests for Comparing Means

e Independent Samples t-test

o Use when comparing the means of two independent groups (e.g., test
scores between males and females).

o Assumptions: normal distribution, equal variances, independent
observations.

e Paired Samples t-test
o Use for comparing means from the same group at two different times
or under two different conditions (e.g., pre-test and post-test

scores).

o Assumptions: differences are normally distributed, paired
observations are dependent.

e One-Way ANOVA

o Use when comparing means across three or more independent groups
(e.g., test scores across three teaching methods).

o Assumptions: normality, homogeneity of variances, independence.

e Repeated Measures ANOVA



o Use for comparing means across multiple related groups or
conditions (e.g., blood pressure measurements over time).

o Assumptions: sphericity, normality, dependent observations.

Tests for Comparing Variances

e Levene's Test

o Use to assess the equality of variances across groups before
conducting parametric tests.

e Bartlett's Test

o Also used for testing homogeneity of variances, especially with
normally distributed data.

Tests for Categorical Data

e Chi-Square Test of Independence

o Use to determine if two categorical variables are related (e.g.,
gender and voting preference).

o Assumptions: sufficient sample size, expected frequencies = 5.

e Fisher's Exact Test

o Use when sample sizes are small, and Chi-square assumptions are not
met.



Tests for Correlation and Association

e Pearson Correlation Coefficient

o Use to measure the linear relationship between two continuous
variables (e.g., height and weight).

o Assumptions: linearity, normality.

e Spearman's Rank Correlation

o Use for ordinal data or when the relationship is monotonic but not
necessarily linear.

Non-Parametric Tests

Non-parametric tests are used when data do not meet the assumptions required
for parametric tests, such as normality.
e Mann-Whitney U Test

o Alternative to independent t-test for ordinal data or non-normal
distributions.

e Wilcoxon Signed-Rank Test

o Alternative to paired t-test for non-normal data.

e Kruskal-Wallis H Test

o Alternative to one-way ANOVA for non-normal data across multiple
groups.

e Friedman Test

o Alternative to repeated measures ANOVA for non-parametric data.



Choosing the Right Statistical Test

Selecting the appropriate test involves considering several key factors:

Step 1: Determine Your Data Type

Identify whether your data are nominal, ordinal, interval, or ratio.

Step 2: Define Your Research Question

Are you comparing groups, evaluating relationships, or testing for
independence?

Step 3: Check Assumptions

Assess whether your data meet assumptions such as normality, homogeneity of
variance, and independence.

Step 4: Consider Sample Size

Small sample sizes may require non-parametric tests like Fisher's Exact Test
or Mann-Whitney U.

Step 5: Apply the Decision Tree

Use the following simplified decision guide:
1. Comparing two independent groups with continuous data - Independent t-
test
2. Comparing two related groups - Paired t-test
3. Comparing three or more groups - One-Way ANOVA
4. Data not normally distributed or ordinal - Non-parametric tests
5. Analyzing categorical variables - Chi-Square or Fisher's Exact Test

6. Assessing correlation between variables - Pearson or Spearman
correlation



Note: Always verify data assumptions before applying a test, and consider
consulting a statistician for complex analyses.

Resources for Downloading Statistical Tests
PDFs

To facilitate quick reference, many organizations and academic institutions
provide downloadable PDFs that list statistical tests, their assumptions, and
decision trees. These resources often include:

e Cheat sheets for statistical tests
e Flowcharts for selecting tests

e Guidelines for interpreting results

Some reputable sources include:

- University statistics department websites
- Research methodology textbooks
- Online academic resources like STATISTICA or SPSS tutorials

Conclusion

A comprehensive understanding of the various statistical tests and their
appropriate applications is vital for conducting rigorous data analysis.
Having accessible resources, such as PDFs listing tests and decision guides,
can streamline the process of selecting the correct method, ensuring your
research findings are valid and reliable. Remember to always consider your
data type, research question, and assumptions before choosing a test. With
this knowledge, you are better equipped to interpret your data accurately and
confidently.

Final Tips

e Always visualize your data first to understand its distribution and
variability.

e Perform assumption tests (e.g., normality tests) before applying
parametric tests.

e When in doubt, consult statistical guidelines or seek expert advice.



e Use available PDFs and decision trees as quick reference tools during
analysis.

By mastering the list of statistical tests and knowing when to use them, you
enhance the quality of your data analysis and contribute to robust scientific
research.

Frequently Asked Questions

What is a comprehensive list of statistical tests
available in PDF format?

A comprehensive list of statistical tests in PDF format typically includes
tests like t-tests, ANOVA, chi-square, correlation, regression, and non-
parametric tests, along with descriptions and usage guidelines.

How can I determine which statistical test to use
from a PDF list?

By reviewing the decision flowcharts and criteria in the PDF, you can match
your data type, distribution, sample size, and research question to the
appropriate test outlined in the document.

Are PDF documents of statistical tests suitable for
quick reference during analysis?

Yes, PDF lists are useful quick-reference guides that summarize when and how
to use each test, making them handy during data analysis or academic work.

What are the key factors to consider when selecting
a statistical test from a PDF list?

Consider data type (nominal, ordinal, interval, ratio), sample size, data
distribution, the number of groups or variables, and the research hypothesis
to choose the correct test.

Can a PDF list of statistical tests help in
understanding assumptions behind each test?

Yes, most PDF lists include assumptions for each test, such as normality or
homogeneity of variances, aiding in proper test selection.



Where can I find reliable PDFs of statistical tests
and their applications?

Reliable sources include university statistics course materials, academic
websites, and statistical software documentation, which often provide
downloadable PDFs.

How detailed are the descriptions typically in a
'list of statistical tests and when to use them'
PDF?

They usually provide concise descriptions, conditions for use, assumptions,
and sometimes example scenarios to guide proper application.

Is it necessary to understand the underlying
mathematics of each test from the PDF 1list?

While a PDF list provides practical guidance, understanding the underlying
mathematics enhances appropriate application, though basic usage can often be
guided by summaries.

Can I rely solely on a PDF list of statistical tests
for my research analysis?

It's advisable to use the PDF as a guide in conjunction with statistical
textbooks or consultation with a statistician to ensure accurate test
selection and interpretation.

How frequently are PDF lists of statistical tests
updated to reflect new methodologies?

Updates depend on the source; academic institutions and reputable websites
periodically revise PDFs to include new tests and best practices, so checking
for the latest version is recommended.

Additional Resources

List of statistical tests and when to use them pdf

In the realm of data analysis and scientific research, understanding which
statistical test to apply is essential for deriving valid and meaningful
insights. The diversity of data types, research questions, and experimental
designs necessitates a comprehensive grasp of the numerous statistical tests
available, along with clear guidelines on their appropriate usage. A well-
structured list of statistical tests, often compiled into downloadable PDFs
or reference guides, serves as an invaluable resource for students,



researchers, and data analysts alike. This article offers an in-depth review
of the most common statistical tests, exploring their purposes, assumptions,
and optimal contexts. Whether you are conducting a clinical trial, social
science survey, or market research, understanding when and how to employ
these tests can significantly impact the validity of your conclusions.

Understanding the Foundations of Statistical
Testing

Before delving into specific tests, it’s important to establish foundational
concepts. Statistical tests are tools used to make inferences about a
population based on sample data. They typically assess hypotheses—null
hypotheses (Ho) indicating no effect or difference, versus alternative
hypotheses (Hi or Ha) suggesting a meaningful effect or difference.

Key considerations when selecting a test include:

- Type of data: Is the data continuous, categorical, ordinal, or nominal?
- Number of groups: Are you comparing two groups or multiple groups?

- Data distribution: Does the data follow a normal distribution?

- Sample size: Is the sample size large enough for parametric tests?

- Variance homogeneity: Are variances similar across groups?

The following sections will categorize tests based on these considerations,
providing clarity on their application.

Parametric vs. Non-Parametric Tests

Understanding the distinction between parametric and non-parametric tests is
fundamental. Parametric tests assume that the data follow a specific
distribution (most often normal distribution), and they often require
interval or ratio data with homogenous variances. Non-parametric tests, on
the other hand, do not assume a particular distribution and are suitable for
ordinal data or when parametric assumptions are violated.

- Parametric tests: T-tests, ANOVA, Pearson’s correlation.
- Non-parametric tests: Mann-Whitney U, Kruskal-Wallis, Spearman’s rank
correlation.



Common Statistical Tests and Their Applications

The core of any reference list or PDF on statistical tests involves
categorizing tests based on the data type, number of groups, and research
guestions.

1. Tests for Comparing Means (Parametric)

a. Independent Samples T-Test

- Purpose: Compares the means of two independent groups.

- When to use: When you have two independent groups (e.g., treatment vs.
control), continuous data, and the data are normally distributed with equal
variances.

- Example: Testing whether a new drug leads to different blood pressure
levels compared to placebo.

b. Paired Samples T-Test

- Purpose: Compares means from the same group at two different times or under
two conditions.

- When to use: When the data are paired or matched (e.g., pre-test vs. post-
test in the same subjects).

- Example: Measuring weight before and after an exercise program.

c. One-Way ANOVA

- Purpose: Compares means across three or more independent groups.

- When to use: When assessing differences among multiple groups with
continuous, normally distributed data.

- Example: Comparing test scores across students from different teaching
methods.

d. Repeated Measures ANOVA
- Purpose: Compares means across multiple time points or conditions within
the same subjects.

- When to use: Longitudinal studies with repeated measurements.
- Example: Measuring blood glucose levels at multiple time points.

2. Non-Parametric Alternatives for Comparing Central
Tendencies

When parametric assumptions are violated:



- Mann-Whitney U Test (Wilcoxon Rank-Sum Test)

- Purpose: Compares differences between two independent groups when data are
ordinal or not normally distributed.
- Example: Comparing pain scores between two treatment groups.

- Wilcoxon Signed-Rank Test

- Purpose: Paired data comparison when normality is questionable.
- Example: Pre- and post-intervention scores within the same group.

- Kruskal-Wallis H Test

- Purpose: Non-parametric equivalent to one-way ANOVA.

- When to use: Comparing three or more independent groups with ordinal or
skewed data.

- Example: Comparing customer satisfaction ratings across multiple stores.

- Friedman Test
- Purpose: Non-parametric alternative to repeated measures ANOVA.

- Example: Assessing performance of students across multiple testing
sessions.

3. Tests for Categorical Data

a. Chi-Square Test of Independence

- Purpose: Tests for association between two categorical variables.

- When to use: When both variables are nominal, and sample sizes are
adequate.

- Example: Examining whether gender is associated with voting preference.

b. Fisher’s Exact Test

- Purpose: Used when sample sizes are small, and chi-square assumptions are
violated.

- Example: Testing association in a 2x2 contingency table with small cell
counts.

c. McNemar's Test

- Purpose: Compares paired categorical data.
- Example: Pre- and post-intervention response changes.



4. Correlation and Regression Analyses

a. Pearson’s Correlation Coefficient (r)

Purpose: Measures linear relationship between two continuous variables.
When to use: Data are normally distributed, and relationship is linear.
Example: Correlating hours studied and exam scores.

b. Spearman’s Rank Correlation (p)

Purpose: Measures monotonic relationship between variables, non-parametric.
Example: Correlating rank-based variables or non-normal data.

c. Simple Linear Regression

Purpose: Predicts the value of a dependent variable based on one
independent variable.

- When to use: When assessing the strength and form of relationships.
- Example: Predicting sales based on advertising spend.

d. Multiple Regression
- Purpose: Assess the impact of multiple predictors on an outcome.

- Example: Evaluating how age, income, and education influence health
outcomes.

5. Survival and Time-to-Event Analyses

a. Kaplan-Meier Estimator

- Purpose: Estimates survival functions and visualizes survival probabilities
over time.
- When to use: When analyzing censored data, e.g., patient survival times.

b. Log-Rank Test

- Purpose: Compares survival curves between groups.

- Example: Comparing survival times of patients receiving different
treatments.

c. Cox Proportional Hazards Model

- Purpose: Multivariate analysis of survival data, adjusting for covariates.
- Example: Assessing risk factors affecting time to relapse.



Specialized and Advanced Tests

While the above constitute the core of statistical testing, certain research
contexts require more specialized analyses:

- Factor Analysis and Principal Component Analysis (PCA): For data reduction
and identifying underlying variables.

- Multivariate ANOVA (MANOVA): When multiple dependent variables are analyzed
simultaneously.

- Structural Equation Modeling (SEM): For complex relationships involving
multiple variables and latent constructs.

- Meta-Analysis Tests: Combining results from multiple studies.

Guidelines for Creating a "List of Statistical
Tests and When to Use Them" PDF

A comprehensive PDF should serve as a quick-reference guide, distilled into
clear sections, including:

- Flowcharts: Visual decision trees to determine the appropriate test based
on data type and research question.

- Table Summaries: Highlighting tests, data types, assumptions, and typical
applications.

- Assumption Checks: Guidance on verifying normality, homogeneity of
variances, and independence.

- Examples: Real-world scenarios illustrating test selection and
interpretation.

- References and Resources: Links to statistical software manuals and further
reading.

Conclusion: The Importance of Proper Test
Selection

Choosing the correct statistical test is paramount for valid inference.
Misapplication can lead to false conclusions, either by overlooking
significant effects or by detecting spurious ones. A well-organized,
comprehensive list—preferably available as a printable PDF-serves as an
essential tool for researchers and students. It streamlines the decision-
making process, ensures adherence to assumptions, and fosters robust,
reproducible scientific findings. As data complexity grows, staying informed



about the appropriate use of statistical tests remains a cornerstone of
rigorous research.

In summary, mastering the list of statistical tests and understanding their
appropriate contexts empowers researchers to analyze data accurately,
interpret results confidently, and contribute meaningful insights to their
fields. Whether for academic research, clinical trials, or market analysis,
the strategic application of these tests is fundamental to advancing
knowledge and making informed decisions.
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sociology, or even mathematics. Yet you need to quickly be brought into the world of research and
data analysis. It does not require that you dedicate a year of your life to take a course in
social-science research and quantitative data analysis. In fact, this book will not have formulas or
require you to calculate mathematical functions. But you do need to have the dedication to try to
understand what might be considered another language. You can do it at a pace that suits your
lifestyle. You might want to take a look at the index at the end of the book to see if there are any
terms youve been interested in or wondered about. It is very nontraditional in that its focus is on the
concepts behind these processes rather than asking you to learn formulas and how to calculate data.
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2010-02-17 Statistics: A Short, Clear Guide is an accessible, humorous and easy introduction to
statistics for social science students. In this refreshing book, experienced author and academic Neil
Burdess shows that statistics are not the result of some mysterious black magic, but rather the
result of some very basic arithmetic. Getting rid of confusing x’s and y’s, he shows that it's the
intellectual questions that come before and after the calculations that are important: (i) What are the
best statistics to use with your data? and (ii) What do the calculated statistics tell you? Statistics: A
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to use statistics to analyse their own data. What's more, it is not reliant on students having access to
any particular kind of statistical software package. This is a very useful book for any student in the
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DataX credential In CompTIA DataX Study Guide: Exam DY0-001, data scientist and analytics
professor, Fred Nwanganga, delivers a practical, hands-on guide to establishing your credentials as
a data science practitioner and succeeding on the CompTIA DataX certification exam. In this book,
you'll explore all the domains covered by the new credential, which include key concepts in
mathematics and statistics; techniques for modeling, analysis and evaluating outcomes; foundations
of machine learning; data science operations and processes; and specialized applications of data
science. This up-to-date Study Guide walks you through the new, advanced-level data science
certification offered by CompTIA and includes hundreds of practice questions and electronic
flashcards that help you to retain and remember the knowledge you need to succeed on the exam
and at your next (or current) professional data science role. You'll find: Chapter review questions
that validate and measure your readiness for the challenging certification exam Complimentary
access to the intuitive Sybex online learning environment, complete with practice questions and a
glossary of frequently used industry terminology Material you need to learn and shore up job-critical
skills, like data processing and cleaning, machine learning model-selection, and foundational math
and modeling concepts Perfect for aspiring and current data science professionals, CompTIA DataX
Study Guide is a must-have resource for anyone preparing for the DataX certification exam
(DY0-001) and seeking a better, more reliable, and faster way to succeed on the test.
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2011-10-25 Black's latest outstanding pedagogy of Business Statistics includes the use of extra
problems called Demonstration Problems to provide additional insight and explanation to working
problems, and presents concepts, topics, formulas, and application in a manner that is palatable to a
vast audience and minimizes the use of scary formulas. Every chapter opens up with a vignette
called a Decision Dilemma about real companies, data, and business issues. Solutions to these
dilemmas are presented as a feature called Decision Dilemma Solved. In this edition all cases and
Decision Dilemmas are updated and revised and 1/3 have been replaced for currency. There is also a
significant number of additional problems and an extremely competitive collection of databases



(containing real data) on: international stock markets, consumer food, international labor, financial,
energy, agribusiness, 12-year gasoline, manufacturing, and hospital.
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Learning for Metabolic Engineering and Synthetic Biology Kumar Selvarajoo, 2022-10-13 This
volume provides protocols for computational, statistical, and machine learning methods that are
mainly applied to the study of metabolic engineering, synthetic biology, and disease applications.
These techniques support the latest progress in cross-disciplinary research that integrates the
different scales of biological complexity. The topics covered in this book are geared toward
researchers with a background in engineering, computational analytical, and modeling experience
and cover a broad range of topics in computational and machine learning approaches. Written in the
highly successful Methods in Molecular Biology series format, chapters include introductions to their
respective topics, lists of the necessary materials and reagents, step-by-step, readily reproducible
laboratory protocols, and tips on troubleshooting and avoiding known pitfalls. Comprehensive and
practical, Computational Biology and Machine Learning for Metabolic Engineering and Synthetic
Biology is a valuable resource for any researcher or scientist who wants to learn more about the
latest computational methods and how they are applied toward the understanding and prediction of
complex biology.
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Cancer Research provides comprehensive coverage of the fundamentals of clinical cancer research,
including the full spectrum of methodologies used in the field. For those involved in research or
considering research careers, this book offers a mix of practical advice and analytical tools for
effective training in theoretical principles as well as specific, usable teaching examples. The clinical
oncologist or trainee will find a high-yield, practical guide to the interpretation of the oncology
literature and the application of data to real-world settings. Valuable for both researchers and
clinicians who wish to sharpen their skills, this book contains all of the cornerstones and
explanations needed to produce and recognize quality clinical science in oncology. Written from the
physician-scientist’s perspective, the book lays a strong foundation in preclinical sciences that is
highly relevant to careers in translational oncology research along with coverage of population and
outcomes research and clinical trials. It brings together fundamental principles in oncology with the
statistical concepts one needs to know to design and interpret studies successfully. With each
chapter including perspectives of both clinicians and scientists or biostatisticians, Principles of
Clinical Cancer Research provides balanced, instructive, and high-quality topic overviews and
applications that are accessible and thorough for anyone in the field. KEY FEATURES: Gives
real-world examples and rationales behind which research methods to use when and why Includes
numerous tables featuring key statistical methods and programming commands used in everyday
clinical research Contains illustrative practical examples and figures in each chapter to help the
reader master concepts Provides tips and pointers for structuring a career, avoiding pitfalls, and
achieving success in the field of clinical cancer research Access to fully downloadable eBook
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continues, with its unique blend of humour and collection of bizarre examples, to bring statistics -
from first principles to advanced concepts - well and truly to life using IBM SPSS Statistics.
Lecturers: with WebAssign® you can manage and monitor your students' progress quickly and easily
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WebAssign® alongside the Fourth Edition of Andy Field's textbook to quickly set up courses and



schedule assignments (using the 2159 questions available) and track individual performance so you
can spot in an instant where more instruction or practice is needed. If not using for fomal
assessment, WebAssign® still lets you set questions for your students to practise over and over
again. They get instant feedback and also links to the relevant chapter or section in the integral
ebook to help them work out the correct solution. For more information on how to integrate
WebAssign® into a forthcoming course or to arrange a class test please contact your local SAGE
representative for more details. (Students please note: access to WebAssign® is dependent not only
on the purchase of a student access code (ISBN: 9781446273043) but also a username, institution
code and password supplied by your course leader/instructor). SAGE MobileStudy - study where and
when you like Scan any QR code within the book to access revision material on a smartphone or
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