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Choosing the appropriate statistical test

This handout provides a bit of information about each plug-in mentioned in the presentation. It also
includes information about one plug-in (i.e., OpenEpi) that was not covered in the presentation but is a
free online tool useful to conduct some basic statistical tests.

The plug-ins

Basic and Advance Research Desians for Primary Care Research (Ric
Angeles) Video | Slides

This research knowledge and skills builder introduces basic information about observational (i.e., cross-
sectional, case-control, cohort) and intervention/experimental (i.e., pre-post interventional, quasi-
experimental, and true experimental randomized controlled trial) research designs. There is also basic
information about more advanced types of quasi-experimental (i.e., double pre-test, regression
discontinuity) and true experimental randomized controlled trial (i.e., cluster randomized, factorial, cross-
over, delayed intervention, and stepped wedge) designs.

Just the Basics: Learning about the essential steps to do some simple
things in SPSS (Larkin Lamarche & Melissa Pirrie) Video | Slides

This research knowledge and skills builder introduces some basic screening tests to detect entry errors or
abnormalities and how to correct these errors. It also has basic information about the split file function,
recoding variables and calculating scores, running descriptive statistics and understanding the output for
descriptive statistics, t-test, ANOVA and linear regression. The presentation is about SPSS, but the
concepts can be transferred to any statistical program.

Online stat book

This is a free, all-in-one stats book with a gamut of topics, complete with a comprehensive glossary and
even some statistical calculators (e.g., power). There are 22 chapters, with each chapter made up of
multiple content sections. Most topics also have short videos that accompany the written information. It is
not “fancy” in its presentation, but it's packed with great information.

Link: https://onlinestatbook.com/2/index.html

Reference: Online Statistics Education: A Multimedia Course of Study (http://onlinestatbook.com/). Project
Leader: David M. Lane, Rice University.

Quick orientation

The homepage has two big sections to the book, the book chapters (Table of Contents) on the left, and
simulations along the right.


https://mcmasteru365.sharepoint.com/sites/FacultyRelations2/SiteAssets/SitePages/Research-Design/Research%20Designs%20lecture.pdf
https://mcmasteru365.sharepoint.com/sites/FacultyRelations2/SiteAssets/SitePages/Research-Design/Research%20Designs%20lecture.pdf
https://youtu.be/ksycTB4suec
https://medm-backend.fammedmcmaster.ca/wp-content/uploads/2017/06/Basic-and-Advanced-Research-Designs-for-Primary-Care-Research-Research-In-servive-2017-04-28.pdf
https://youtu.be/KaLohsSNdh0
https://medm-backend.fammedmcmaster.ca/wp-content/uploads/2017/06/Just-the-basics-Learning-about-the-essential-steps-to-do-some-simple-things-in-SPSS-Research-In-service-2017-05-30.pdf
https://onlinestatbook.com/2/index.html
https://onlinestatbook.com/2/index.html
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The Chapters

Online Statistics Education: An Interactive Multimedia Course of Study

Developed by Rice University (Lead Developer), University of Houston Clear Lake, and Tufts University

This work is in the public domain. Therefore, it can be
copied and reproduced without limitation. However, we
would appreciate a citation where possible. Please cite
as: Online Statistics Education: A Multimedia Course of
Study (http://onlinestatbook.com/). Project Leader:
David M. Lane, Rice University.

If you are an mstructor using these materials, [ can send you an
mstructor’s manual, PowerPoint Slides, and additional questions
that may be helpful to you. Please e-mail David Lane

TABLE OF CONTENTS
I. Introduction
1I. Graphing Distributions
II1. Summarizing Distributions
IV. Describing Bivariate Data
V. Probability
VI. Research Design
VII. Normal Distributions
VIII. Advanced Graphs
IX. Sampling Distributions
X. Estimation
XI. Logic of Hypothesis Testing
XII. Testing Means
XIII. Power
XIV. Regression
XV. ANOVA
XVI. Transformations
XVII. Chi Square
XVIII, Distribution Free Tests
XIX. Effect Size
XX. Case Studies
XXI. Calculators
XXII. Glossary,

i Rice Virtual Laboratos

Simulations including the . .
Simulations

ONLINESTATBOOK SIMULATIONS

11

I. Introduction
Sampling
Measurement

Graphing Distributions
Box Plot

1. Summarizing Distributions
Balance Scale
Absolute Difference
Squared Differences
Mean and Median
Variability Demo
Estimating Variance
Comparing_Distributions

IV. Describing Bivariate Data

<

VI.

Guessing_Correlations
Restriction of Range

Probability

Conditional Probability
Gamblers Fallacy
Birthday

Binomial

Bayes' Theorem
Monty Hall Problem

Normal Distributions
Varieties of Normal Distributions
Normal Approximation

Select a chapter (e.g., Chapter Ill, Summarizing Distributions) takes you to the chapter page, which
contains section contents of the chapter (in the drop-down menu on the right, or is listed along the left
[“Standard” is the text for the chapter section, “Video” is the video for the chapter section]).
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Chapter contents —p = cE b

(listed)

Home

1. Introduction
11. Graphing Distrbutions

111 Summarizing Distributions

4. Measures of Central

s

g

1. Contents
Standard

3. What is Central Tendency
Standard Video

Tendency
Standard Video
. Balance Scale Simulation
Standard Video
6. Absolute Differences
Simulation
Standard
7. Squared Differences
Simulation
Standard
8. Median and Mean

5. Mean and Median Demo
Standard
. Additional Measures
indard Video
1. Comparing Measures
Standard Video
. Variability
Standard Video
3. Measures of Varability
Stenderd Video
4. Variability Demo
Standard

5. Estimating Vanance
Simulation
Standard

6. Shapes of Distributions
Standard Video

7. Companing Distributions
Demo

Standard
5. Effects of Linear
Transformations
Stonderd Video
5. Variance Sum Law 1

Chapter: (3 S Suwis v Section: (G <~
Home | Previous Section | Next Section [cuters .
Contra Tendency
Summarizing Distributions
What i Cartrd Terdency
Author(s)
David M. Lane
Weatures of Cenrat Tendency
Prerequisites
nony
Butarc e Semutation
1. Contents
2. Y
3. i v
4. Measures of Central Tendency.
s. Balance Scale Simulation Sauared Diferences Semclation
6. Absolute Difference Simulation
7. ifferen i i Median arc Maar
8. Median and Mean
9. Mean and Median Simulation
10. i Mean s Moo Do
11. Comparing measures
12. Variability Additonal Measures.
13
14. Variability Demo
15. ing_Variance Si -
16. Shape
17. Comparing Distributions Demo Variaity
18. Effects of Transformations
19. Vari
20, Statistical Messures of Vriatity
21. Exercises
Varabity Damo
PDE (A good way to print the chapter.)
Descriptive statistics often involves using

distribution. One important aspect of a di
Measures of central tendency are discuss:
is how spread out it is. In other words, how
vary from one another. The second section
Distributions can differ in shape. Some dist]
others have long tails in just one direction.
of the shape of distributions. The final two
transformations affect measures summariz|
sum law, an important relationship involvin|

Comparing Distrtations Demo

Eftects of Linear Traratormations

‘Statstical Uteracy

s Chapter contents

fize a

jer is located.
a distribution
e distribution

ariability.

whereas

Jes measures

the variance
y.

Pl Sacsion | Secti

(the drop down)

Selecting the chapter contents (e.g., Shapes of Distributions) takes you to the text. Each section of the
chapter has a short video. At the bottom of each section of the chapter usually has a quiz question.

Here is the Shapes of Distributions chapter contents page

1. Introduction
11. Graphing Distributions

I11. Summarizing Distributions
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Contents
Standard

. Central Tendency

Standard Video

What is Central Tendency
Standard Video
Measures of Central
Tendency

Standard Video

. Balance Scale Simulation

Standard Video

. Absolute Differences

Simulation
Standard

. Squared Differences

Simulation
n

. Median and Mean

Standard Video

. Mean and Median Demo

Standard

. Additional Measures

Standard Video

. Comparing Measures

Standard Video

. Variability

Standard Video

. Measures of Variability

Standard Video

. Variability Demo

Standard

. Estimating Variance

Simulation
Standard

. Shapes of Distributions

Standard

. Comparing Distributions

Demo

Standard

. Effects of Linear

Transformations
Standard Video

Home | Previous Section | Next Section

Video

Shapes of Distributions

Author(s)
David M. Lane

Prerequisites

Distributions, Measures of Central Tendency, Variability

Learning Objectives

1. Compute skew using two different formulas

2. Compute kurtosis

We saw in the section on distributions in Chapter 1 that shapes of distributions
can differ in skew and/or kurtosis. This section presents numerical indexes of
these two measures of shape.

SKEW

Figure 1 shows a distribution with a very large positive skew. Recall that
distributions with positive skew have tails that extend to the right.

0 500 1000 1500 2000 2500 3000 3500 4000 4500 5000 5500 6000 6500
‘Salary/1000

Figure 1. A distribution with a very large positive skew. This
histogram shows the salaries of major league baseball
players (in thousands of dollars).

Distributions with positive skew normally have larger means than medians. The
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StatXFinder

This is an open-source online decision support tool for appropriate statistical test selection. StatXFinder.
The tool takes you through a series of yes/no questions which will ultimately result in a recommended
statistical test — kind of like a guide to a statistical decision tree. The questions can be about the number
of variables or groups you have, the type of research question you are trying to answer, and how your
distribution looks (e.g., normally distributed). Note this tool is for univariate statistical tests; multivariate
statistical tests coming soon! Also on the website is a great glossary.

Link to tool: https://medinfo.deu.edu.tr/statxfinder/

Article reference for StatXFinder: Suner, A., Karakilah, G., Kosaner, O., & Dicle, O. (2015). StatXFinder: a
web-based self-directed tool that provides appropriate statistical test selection for biomedical researchers
in their scientific studies. SpringerPlus, 4(1), 1-13.

Link to a basic decision tree

Quick orientation

On the website for the tool there is a “How to use?” option which gives you an orientation to the tool
(screenshot below).

StatXFinder: a decision support tool for appropriate statistical test selection

HOME START HERE HOW TO USE? GLOSSARY SOURCES CONTACT

1. StatXFinder will ask you a series of yes-no questions about the data in your hand.

Question 4. Does your data appear to be normally distributed (bell-shaped curve)?

Does the of the verisble under analysis heve o) Place your mouse over the highlighted terms

analysis meth - distnbution of the data is normal or not. Note: Use Shapiro-Wilk test or One Sample
Kalmogorov-{Read more about the QUEStONn |Cramér-von Mises test to check the normality assumption of the data.

Select your answer

Yes | No

Change your answer in the previous step
« Back
Follow your answers in the previous steps
Your answers.

1. Does your data set have only one vaniable? - Yes
2. Is it 2 one sample (=group) problem?- Yes
3. Do you know the type of the distnbution of data? - Yes

2. At the end, StatXFinder will recommend you the most appropriate statistical analysis method(s)
for both your purpose and your data set.

Recommended Statistical Test: Use one sample t test

Visit wiki page for additional information: t test "
How to perform in R environment: t test Get the recommendation based on your answers
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The “Start Here” selection is to start with the first question of the tool.

StatXFinder: a decision support tool for appropriate statistical test selection

HOME START HERE

HOW TO USE? GLOSSARY SOURCES CONTACT

Statistical methods are the most prominent ones among tools which facilitate the transformation of data obtained
in the scientific research into knowledge. However, due to their unique approaches, language and method
options we sometimes experience difficulties in selecting these tools. Whether a scientific researcher and
sometimes a statistician needs an accurate method of reasoning in the selection of tools which would be
required in the appropriate analysis of research data.

StatXFinder, developed cooperation with Dokuz Eyliil University, Health Sciences Institute, Department of
Medical Informatics and Ege University, Medicine Faculty, Department of Biostatistics and Medical
informatics is being put into service as a reasoning and decision support system, aiming at offering the most
appropriate statistical test method via the least number of questions for the researchers planning to analyse
scientific research data. A vast amount of knowledge about the basic statistical concepts, methods and the
motives for the selection of tools is presented within StatXFinder which also aims at serving as an educational
tool.

We thank you for your kind consideration, and hope that StatXFinder would contribute to your research. Click
here to start trying out StatXFinder.

@ The first version of this study was accepted for publication as full text in Medical Informatics Europe
2014 and published. You may access the first version by clicking the following link: Towards a web-based
decision support tool for selecting appropriate statistical test in medical and biological sciences. Suner
A, Karakiilah G and Dicle O.Stud Health Technol Inform. 2014;205:48-52.
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OpenEpi is free and open-source software for epidemiologic statistics. This can help once you have
chosen the appropriate statistical test to do. The panel on the left provides the range of things OpenEpi

can do (not every statistical test, but some).

Expand All | Collapse
 Home
@) Info and Help
@ Language/Options/Settings
) Calculator
=3 Counts
) Std.Mort.Ratio
{) Proportion

Look at all
the things!

Now in English, French, Spanish, Italian, and Portuguese

Opcn Source Epidemiologic Statistics for Public Health

Version 3.01 Updated 2013/04/06 Try it in a Smartphone browser!

{) Two by Two Table

{) Dose-Response

{) Rby C Table

) Matched Case Control

{) Screening
& &3 Person Time

1) 1 Rate

() Compare 2 Rates
£ Continuous Variables

() Mean CI
() Median/%ile CI
{) ttest
) ANOVA

@ () Sample Size

& () Power

() Random numbers
=43 Searches
) Google--Internet
{) PubMed--MEDLARS
() Internet Links
{) Download OpenEpi
® (_) Development

OpenEpi provides statistics for counts and measurements in descriptive and analytic studies, stratified
analysis with exact confidence limits, matched pair and person-time analysis, sample size and power
calculations, random numbers, sensitivity, specificity and other evaluation statistics, R x C tables, chi-
square for dose-response, and links to other useful sites.

OpenEpi is free and open source software for epidemiologic statistics. It can be run from a web
server or downloaded and run without a web connection. A server is not required. The programs are
written in JavaScript and HTML, and should be compatible with recent Linux, Mac, and PC browsers,
regardless of operating system. (If you are seeing this, your browser settings are allowing JavaScript.)
The programs can be run in the browsers of many iPhone and Android cellphones

Test results are provided for each module so that you can judge reliability. although it is always a
good idea to check important results with software from more than one source. Links to hundreds of
Internet calculators are provided.

The programs have an open source license and can be d. distributed. or translated. Some of
the components from other sources have licensing statements in the source code files. Licenses
referred to are available in full text at OpenS icenses. OpenEpi develoy was

in part by a grant from the Bill and Melinda Gates Foundation to Emory University. Rollins School of

alth.

- A toolkit for creating new modules and for translation is included. Please let us know if you would
like to collaborate in this way. S i and i

of interest in contributing to this effort should be sent by email to:
andy. ) il.com, cdckms(@sph.emory.edu, and msoe(@cde.gov

Suggested citation: Dean AG, Sullivan KM, Soe MM. OpenEpi: Open Source Epidemiologic Statistics for Public Health, Version. www.OpenEpi.com, updated 2013/04/06, accessed
2021/06/10.

Selecting an option along the left (e.g., t test) takes you to a page that typically has a few selection (i.e.,
Start, Enter, Results, Examples, Help). The “Examples” selection is a great way to get familiar with the
tool. The right side of the page (Documentation, Testing, About, and Help) provides information about the
test within the tool for demonstration data.
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Expand All | Collapse
¥ Home
&) Info and Help
# Language/Options/Settings
) Calculator
& <3 Counts
() Std.Mort.Ratio
() Proportion
{3 Two by Two Table
) Dose-Response
1) Rby C Table
) Matched Case Control
1) Screening
=3 Person Time
) 1 Rate
() Compare 2 Rates
=3 Continuous Variables
) Mean CI
() Median/%ile CI
() ttest
) ANOVA
#{) Sample Size
@ () Power
) Random numbers
=43 Searches
() Google--Internet
) PubMed--MEDLARS
{) Internet Links
) Download OpenEpi
#{2) Development

J Enter H Results H Examples “ Help l

Open Source Statistics for Public Health
Enter New Data

Author(s)
Statistics
Minn M. Soe and Kevin M. Sullivan, Emory University

Interface

Andrew G. Dean. Epilnformatics.com,

and Roger A. Mir

Documentation Testing

About Help

Two-Sample Independent ¢ Test
This module compares the means of two independent samples. Entering desired confidence
interval, sample size, mean and standard deviation (or standard error) of each sample group
will test for significant difference between two sample means. The mean difference with

confidence interval would also be displayed.

Too Samphe nco
lapes Duta
Too st e maod -
Nomphe e Mess Sl Dev. Sl Bovee
Gowep- 1 7 " mw
Grop-2 " - i
. Mean
Resh o gt O L Lt pper L
Equal varimsce 160256 3 el 41 Osww 9
Lneqead v artamce 119946 020923 o omi 1309
Fuusmincs @oamoraio dowmmssor) ot
Tost b pnslity of varianee’ e o [t

Select, copy. and paste results to other programs or print from browser with Ctrl-P.

If you have your data and are ready to do the test, enter your data (“Enter New Data” on the ‘Start’
selection or enter it on the “Enter” selection). Note if you've made mistakes, hit “Clear.”

Expand All | Collapse
¥ Home
#-(7 Info and Help
@ Language/Options/Settings
) Calculator
=43 Counts
) Std.Mort.Ratio
) Proportion
) Two by Two Table
) Dose-Response
() R by C Table
) Matched Case Control
) Screening
=3 Person Time
) 1 Rate
) Compare 2 Rates
=3 Continuous Variables

) Mean CI
) Median/%ile CI
) ttest
) ANOVA
®-() Sample Size
#-{) Power

1) Random numbers
=3 Searches
) Google--Internet
) PubMed--MEDLARS
) Internet Links
) Download OpenEpi
® () Development

m[ Results ” Examples H Help I

Clear

Sample

Size

| Calculate |

Two-Sample Independent ¢ Test

Confidence Interval (%) {two- Enter a value between 0 and
sided} 100, usually 95%

Mean Std. Dev. (or)

Hit “Calculate” to get your results, which takes you to the output table.

Std. Error
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Expand All | Collapse
4 Home
#-() Info and Help
@ Language/Options/Settings
) Calculator
=3 Counts
{) Std.Mort.Ratio
1) Proportion
) Two by Two Table
() Dose-Response
{) R by C Table
) Matched Case Control
] Screening
&3 Person Time
{) 1Rate
() Compare 2 Rates
=3 Continuous Variables
) Mean CI
{) Median/%ile CI
{) ttest
{J ANOVA
#{ ] Sample Size
#{ Power
) Random numbers
= Searches
{) Google--Internet
) PubMed--MEDLARS
() Internet Links
) Download OpenEpi
#-{) Development

Start m Results | Examples ” Help ]

Two-Sample Independent f Test

Input Data
Two-sided confidence interval 95%
Sample size Mean Std. Dev.  Std. Error

Group-1 7 11.57 8.81
Group-2 18 744 3.698
Result t statistics df p-value! Mean Difference Lower LimitUpper Limit
Equal variance 1.68286 23 0.1059 4.13 -0.946799 9.2068
Unequal variance 1.19986 7 0.2692 4.13 -4.00922 12.2692

F statisticsdfinumerator,denominator) p-value*
Test for equality of variance? 5.67568 6,17 0.004296

1 p-value (two-tailed)
2 Hartley's f test for equality of variance

Results from OpenEpi, Version 3, open source calculator—t_testMean
Print from the browser with ctrl-P
or select text to copy and paste to other programs.
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