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jamovi download link

e https://www.jamovi.org/download.html

R & R Studio download links

1. https://cran.microsoft.com/
2. https://rstudio.com/products/rstudio/download/

You need both R and R Studio


https://www.jamovi.org/download.html
https://cran.microsoft.com/
https://rstudio.com/products/rstudio/download/

Agenda

1. Correlations
2. T-tests
3. Linear Regression

4. Logistic Regression



R /R Studio

Ris an integrated suite of
software facilities for
data manipulation,
calculation and graphical
display.

@
L+

- Cr <>~ # Go to file/function ~ Addins ~

@ got-example.R © job.R

RStudio

=0

Source on Save = A/ - = Run ®%  # Source ~

.x))),

R Script ¢

=0

® O

e

1 # Load packages ---
2 library(repurrrsive)
3 library(tidyverse)
4 library(httr)
5 library(stringr)
6 library(here)
7
8~ # Call the API ----
9 pov « set_names(map_int(got_chars, "id"),
10 map_chr(got_chars, "name"))l
11 ice « pov %>%
12 enframe(value = "id")
13
14 1ice_and_fire_url « "https://anapioficeandfire.com/"
15 ice « ice %>%
16 mutate(
17 response = map(id,
18 ~ GET(ice_and_fire_url,
19 path = c("api", "characters",
20 stuff = map(response, ~ content(.x, as = "parsed",
21 simplifyVector = TRUE))
22 ) _%>%
10:45 3 Call the API
Console  Terminal Jobs
i3 Start Local Job 3’
C  got-example.R W‘L 0:06
A Step 1 ;
C  job.R — 0:13
job.R Succeeded 9:39 PM 0:24
job.R Failed 9:38 PM 0:22

Environment History Connections

© Connect ~
data/chinook.db

library(odbc)

Rl Project: (None) ~

=0

@ sqlite

con « dbConnect(odbc ::odbc(), .connection_string = "Driver={SQLite
Driver};Database=data/chinook.db",

timeout = 10)

(Not connected)

Files Plots Packages Help Viewer

&) nstall @ Update

Name

System Library
altparsers
altstringisode
assertthat
backports

v base
base64enc
BH

bindr
bindrcpp
bit

bit64
bitops
blob

blogdown

hookdown

Description

Use alternative parsers for R code
'ALTREP' example
Easy Pre and Post Assertions

Reimplementations of Functions
Introduced Since R-3.0.0

The R Base Package
Tools for base64 encoding
Boost C++ Header Files

Parametrized Active Bindings

An 'Rcpp' Interface to Active Bindings
A Class for Vectors of 1-Bit Booleans
A S3 Class for Vectors of 64bit
Integers

Bitwise Operations

A Simple S3 Class for Representing
Vectors of Binary Data ('BLOBS')

Create Blogs and Websites with R
Markdown
Authorina Rooks and Technical

=0

Version

0.1
0.0.0.90(¢
0.2.0
1.1.2

3.5.1
0.1-3

1.69.0-
1

0.1.1
0.2.2
1.1-14
0.9-7

1.0-6
1.1.1

0.8.5

0.7



R packages

“Packages are the fundamental units of reproducible R code. They include reusable R
functions, the documentation that describes how to use them, and sample data.”
(Wickham and Bryan, 2021)

They are like collections of formulas where you can input your data and select specific
options to run analyses.

Example code for loading packages:
For more info:

library(jtools) https://r-pkgs.org/index.html

library(jmv)
library(tidyverse)


https://r-pkgs.org/index.html

ANALYSES

jamovi provides a complete suite of
analyses for (not just) the social
sciences; t-tests, ANOVAs, correlation
and regression, non-parametric tests,
contingency tables, reliability and factor
analysis. Need more analyses? then
see the jamovi library — a library of
additional analyses contributed by
experts in their field.

STATISTICAL SPREADSHEET

jamovi is a fully functional spreadsheet,
immediately familiar to anyone. Enter,
copy/paste data, filter rows, compute
new values, perform transforms across
many columns at once — jamovi
provides a streamlined spreadsheet
experience, optimised for statistical
data.

®

R SYNTAX

Love R? Check out jamovi's “syntax
mode”, where the underlying R syntax
for each analysis is made available.
Just copy and paste this into R for a
seamless transition. Alternatively, run R
code directly inside jamovi with the Rj
Editor.



How are R and Jamovi connected?

JMV R PACKAGE

jmv is the jamovi R package. All the analyses included with jamovi are available from within R
using this package. For examples on how to use jmv, jamovi can be placed in ‘syntax mode’

(available from the top right menu). Syntax mode produces the R syntax required to reproduce
jamovi analyses in R.

jmv is available from CRAN here, and can be installed in R with:

install.packages (' jmv')
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jamovi @

Installed Available Sideload

Scroll down to

Isj-data - learning statistics with jamovi 1.0.1

Danielle Navarro, David Foxcroft

This module provides examples data sets to accompany the book learning statistics with jamovi.

r-datasets - R data sets 1.0.1

The R Core Team

This module provides the example data sets from R

Gy

Statkat - Method Selection Tool 1.0.2

Rivka M. de Vries

This tool will help you to find an appropriate statistical method given your research question and the
measurement level of your data.




Installed Available Sideload

jmv - Analyses bundled with jamovi 1.6.14

Jonathon Love, Damian Dropmann, Ravi Selker, Victor Moreno

This module represents the analyses included with jamovi. It contains many common analyses (such as t-
tests, ANOVAs, regression, correlation matrices, proportion tests, contingency tables, factor analysis, etc).

gamlj - General Analyses for Linear Models in jamovi 2.3.0

Marcello Gallucci

A suite for estimation of linear models, such as the general linear model, linear mixed model, generalized
linear models and generalized mixed models. For ech family, models can be estimated with categorical
and/or continuous variables, with options to facilitate estimation of interactions, simple slopes, simple
effects, post-hoc tests, contrast analysis and visualization of the results.

| HiDE | | REMOVE |

jmvbaseR - Base R 1.1.2

Jonathon Love, Damian Dropmann, Rav

Selker

A simple module which makes the analyses from the stats package (included with R) useable from

Jjamovi. This module is ideal for teaching and learning R (when run in ‘syntax mode’) as it demonstrates
the syntax for some basic but common R analyses.

| PSSV B
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Click the 3 bars in the top left




N Data Library

< jamovi

Qll

New
i R data sets
Open
===] Big 5 (Dolan, Oort, Stoel & Wicherts, 2009)
This PC === | A nice comelation data set
Data Library ==z IOOth GTOMARWA -
1 n uninspinng set
Import ===] Bugs (Ryan, Wilde & Crist, 2013)
=== | A repested measures ANCVA data set
Save ===] Anderson’s Iris Data
=== | The'irs’ data set from R
Save As
Export °
e Click Open then select the folder
“General Analyses for Linear
Models in jamovi”
Recent
[E] data.csv

data.RData




A Data Library > gamlj

New
N Beers
Beers and smiles clustsred by bars
Open ; L
P 1 subjects_by_stimuli
This PC subjects by stimuli experimental design {crossed)
N . e
Data Library subjects_on_stimuli
subjects by stimuli experimental design (nested)
Import wicksell
David C. Howell data for Overview of Mixed Modeis . Fea R
va:’;ble &r:ﬁm inalwo éffefemmewgrwm e
Save [ fivegroups
example data for checking contrasts results
Save As .
poissonacts
Simulated data of a poisson distributed dependent variables with some indefis
EXport ! ) I L
& temptime
St s i ronen il
ﬁ schoolexam
AN
Modified version of dataset in Logg
ok variables using Staf
students in a three year period
Recent
data.csv
data.RData
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Exploration T-Tests ANOVA Regression Frequencies Factor Linear Models jpower R Modules

& art & fem &a mar & kids & ment £ program i ‘
1 0 Men Married 0 7 49 - :
. o : : ® Now, we should be here with the data
3 0 Women Single 0 6 75 opened.
4 0 Men Married 1 3 4
5] 0 Women Single 0 26 R R
6 0 women Married 2 2 72 There are 3 continuous variables:
7 | 0 Women Single 0 3 62
8 | 0 Men Married 2 4 59
0 | 0 Men Single 0 5 & e Number of articles published in the
10 | 0 Women Married 0 0 6 °
| 0 ven Single 0 14 5 final three years of PhD studies
12 | 0 Women Single 0 13 1 °
5 o T women e . . . ° Number of young children, age 5 and
L e under
4l g e gk 2 : 2 ® Prestige of the PhD department

| ‘'omen arried 3 . .
18| 0 Men Married 2 E 20 e Number of publications by the mentor
19 | 0 Women Single 0 7 66 . .
2| 0 Women | singe 0 0 8 in the preceding three years
21 | 0  Women Married 0 6 43
22 | 0 Men Married 3 3 59 . . o o
2| 0 Men Maried 1 5 % There is 2 dichotomous, nominal variable:
24 | 0  Men Married 1 4 57
25 | 0 Men Married 3 1 55
26 0 Women Married 0 3 15 o Gender
27 | 0 Women Married 1 8 7 .
28 0 Men Married 1 3 80 N o Marltal Status
:n | A AAlAaraan Cinnla n n zn S
vP:eady Y @ Filters0 Row caur‘w‘( 915  Filtered0 Deleted0 AddedD Cells edi(‘e:'dio V
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e 3% ¥ = BB & A A @®
Exploration T-Tests ANOCVA Regression Frequencies Factor Linear Models jpower R Modules
& art &5 fem &= mar & kids & ment < program |
1 0  Men Married 0 7 49 -
2 0  Women Single 0 6 35
3 0  Women Single 0 6 75
4| 0 Men Married 1 3 4
SA] 0 Women Single 0 26
6 0 Women Married 2 2 72
7 0 Women Single 0 3 62
8 0  Men Married 2 4 59
9 0 Men Single 0 6 83
10 0 Women Married 0 0 6
1 0 Men Single 0 14 59
12| 0 Women Single 0 13 1 orsion 1.6.16
13 0 Women Married 1 3 74
14 0 Women Married 0 4 67
15 0 Women Married 0 0 26
16 0 Women Single 0 1 60
17 0 Women Married 0 7 34 o ° o
= 5 Thaen . , - - Click the 3 dots in the top right
19 0  Women Single 0 7 66
20 | 0 Women Single 0 9 80
21 0 Women Married 0 6 43
22 0  Men Married 3 3 59
23 0 Men Married 1 5 80
24 0  Men Married 1 4 57
25 0 Men Married 3 1 55
26 0 Women Married 0 3 15
27 0 Women Married 1 8 7
28 0  Men Married 1 3 80 N
< S e . . - »
Ready V ® Filters0 Rowcount915  Filtered 0 Deleted0 Added0  Cells edited 0
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Analyses

v =2

| TR 3¢ =+ BB g R
Exploration T-Tests ANOVA Regression Frequencies Factor R Zoom ‘ _ ‘ 100% | =+
& sepallen... | 4 Sepalwid... | & Petalleng... | 4 PetalWidth &k Species ir
T I 5717 - 35 14 0.2 | setosa e Results
2 49 2.0 14 0.2 | setosa Number format [3sf v
- + = 2 e Turn on Syntax Mode pvalueformst (390 ]
5 5.0 36 14 0.2 | setosa References [ Visible v |
6 54 3.9 & 7 4 0.4 | setosa ° ° —a
- i iy - = This will allow you to Syntax mode @ |
g . 2 2 02} see the R Syntax when Plots
9 44 29 14 0.2 | setosa
10| 49 31 15 0.1 | setosa working in iamOVi. Plot theme Default v
117 54 3.7 15 0.2 | setosa Color paletie ‘jmvi'
12 438 34 1.6 0.2 | setosa . e
13 48 30 14 0.1 | setosa This can be copy and
14 43 30 11 0.1 | setosa i
15 58 40 12 02 | setosa pasted to R. Default missings |NA ]
16 57 44 15 0.4 | setosa
17 54 3.9 13 04 | setosa Screen Capture Tool
187 51 35 14 0.3 | setosa Bevelopes mads |
19_ 57 38 1.7 0.3 | setosa
20 5.1 38 15 0.3 | setosa
217 54 34 1.7 0.2 | setosa
22 51 3.7 15 0.4 | setosa
23 46 36 1.0 0.2 | setosa
24 5.1 33 17 0.5 | setosa
25 48 34 1.9 0.2 | setosa
26 5.0 3.0 1.6 0.2 | setosa
27 5.0 34 16 04 | setosa
28 52 35 15 0.2 | setosa N
4 »
Ready Y <@ Fiters0 Rowcount150  Filtered 0 Deleted0 Added 0  Cells edited 0 ‘ 4 VErsIa 1 oi6.0




Jjamovi - phdpubs

Modules

Analyses
s 3 ¥ % BB 4 4 M R
Exploration T-Tests ANOVA Regression Frequencies Factor Linear Models jpower R
& art &= fem & ment & program
- A * S A AR 0L ) " 2N U el
230 0 | Men - B 0 4 B
231 0 Women Linear Regression 1 = 34
232 0  Men 1 27 20
3 Logistic Regression

233 0 Men 0 0 70
234 0 | Men 5 Outcomes 0 2 40
235 0 Men Binomial 1 10 37
236 \ 0 Women N Outcomes 0 14 10
237 | 0 Women Muttinomial 0 3 66
238 0 Men Ordinal Outcomes 2 24 80
239 0/ Men L . 1 0 36
240v 0 | Men Single 0 5 80
241 0 Women Single 0 0 80
242 0 Women Single 0 1 56
243 | 0 Men Married 1 6 53
244 | 0 Women Married 0 7 61
245 | 0 Men Single 0 2 80
246 0 Men Single 0 0 59
247 0 Men Married 2 5 72
248 0 Women Single 0 15 46
249 0 Women Single 0 2 6
250 0 Women Single 0 1 55
251 | 0 | Men Married 0 13 67
252 | 0 Men Single 0 7 20
:c-\ | N VA fmmames Ciimmla n a A -
I Ready Y @ Filters 0 Rowcount915  Filtered0 Deleted0 Added0  Cells edited 0

Regression -> Correlation Matrix




Correlation Matrix

(7 fem Q l > ' & ment
&a mar & art
& kids
& program
Correlation Coefficients Additional Options
|#| Pearson |#| Report significance
| | spearman || Flag significant correlations

|| Kendall's tau-b

Hypothesis
(®) Correlated
() Correlated positively
() Correlated negatively

LN

| | Confidence intervals

Interval %

Plot

| | correlation matrix
Densities for vanables

Statistics

Correlation Matrix

jmv::corrMatrix(
data = data,
vars = vars(ment, art, kidS5, program))
#
# Correlation Matrix
#
# ment art kid5 program
#
# ment Pearson's =
# p-value -
#
# art Pearson's 2.3059 =
# p-value < .80e1 -
#
# kids Pearson's 8.8370 -9.9452 -
# p-value 08.2633 9.1718 -
#
2 program Pearson's 8.2393 9.0702 -8.e172 =
# p-value < .90e1 9.9337 8.6037 -
#
#
#




DATA VARIABLE

|fem ]
I Description |
Measure type & | Nominal v Levels
< Data type |Text v Men
Missing values | ‘ Women
Retain unused levels (B
& art &a mar | & kids | & ment | & program |
R -1
DATA VARIABLE
| mar I
| Description |
Measure type & | Nominal »: Levels
< Data type Married
Missing values \ Single

Retain unused levels (9

| & art | & fem [Gamar | &kids | & ment | & program |

[ 3



ovi - phdpub
Data Analyses d
I 0 5 % oo A /
H]8]a] o 929 S oo dot ‘ R e
Exploration T-Tests ANOVA Regression Frequencies Factor Linear Models Jpower R Modules
| &an | &s fem &5 mar d 7
1 0 Men Married - &
i ‘ Independent Samples T-Test @ T,
2 0  Women Single formula = art ~ fem,
3 0 Women Single e data = aa:a,
= ependent Variables vars = art,
4 0 Men Married &a mar Q| — &pe = welchs = TRUE,
5 0  Women Single & kids > 8 mann :RLEUE,
= ag = B
6 0 Women Married & ment ci = TRUE,
7 0 Women Single & program effectSize = TRUE)
8 0  Men Married
cx 0 Men Single #
10 0 Women Married Grouping Variable : Independent Samples T-Test
1 0 Men single > || & fem # Statistic  of P Effect Size
A L #
i 0:| Wormen Single #  art  Student's t 3.244  913.0  ©0.0012  Cohen's d 0.2152
13 0 Women Married # Welch's t 3.330  885.9  ©.0009  Cohen's d 0.2180
14 0 | Women Mamied Tests Additional Statistics : Mann-Whitney U 94481 9.8141 Rank biserial correlation 9.099142
15 0 | Women Married |#| student's || Mean difference :
16 0 | Women Single s o ) ‘. |
17 0 Women Married = aye‘s & 0" ¥l Co (95 [%
18 0 Men Married [0.707 | ) Effect size # Plots
197 0 Women Single i - - -
20 0 Women Single |« Welch's || confidenceinterval |95 | ik
21 0 Women Married |#| Mann-Whitney U || Descriptives
22 0 | Men Married = o
23 0 | Men Vamiad H i || Descriptives plots .
24 0 Men Married - . £ 75 .
55 0| Men Maried (®) Group 1 # Group 2 Assumption Checks _5
26 0 Women Married () Group 1> Group 2 || Homogeneity test § . .
z 01 P
27 0 Women Married () Group 1 < Group 2 (] Normality test 8 .
28 0 Men Married e N -"
29 0 Women Single Missing values | Q-Qplot g 25
30 0 Men Married =
31 0 Women Single (® ) Exclude cases analysis by analysis g o
32 0 Men Married | Exclude cases listwise : §
33 0 Women Single T T v
£ N Aan Cinnla 2 0 2
$ ' b . Theoretical Quantiles %
Ready Y <® Fiters0 Rowcount915  Fitered0  De »




Descriptives

C9a mar

& «kids

é} ment

V' 4 program

Variables
‘ > ‘ & art
Split by
‘ - & fem

|| Frequency tables (& il

| v | statistics
Sample Size Central Tendency
|« N [ | Missing ¥) Mean
Percentile Values [ZJ Median
|| cut points for E] equal groups 1;' s
|| percentiles L sum
Dispersion Distribution
|#| std. deviation |#| Minimum | | skewness
| | variance | | Kurtosis
|| Range
. Normality
|| 1er -
| | Shapiro-wilk

251

Standardized

0.0 1

Descriptives

jmv::descriptives(

R O R T O T O T O T T O T

formula = art ~ fem,

data = data,
missing = FALSE)

-2

0

2

Theoretical Quantiles

Descriptives

fem art

N Men 494
Women 421

Mean Men 1.883
Women 1.478

Median Men 1.000
Women 1

Standard deviation Men 2.179
Women 1.551

Minimum Men 2
Women 2

Maximum Men 19
Women 19




Analyses
. 2 oo A >z A
| o0 92% % oo dob Z QR +
Exploration T-Tests ANOVA Regression  Frequencies Factor  LinearModels jpower R Modules
& art & fem &a mar
1 0 Men Married & 2
| | | Independent Samples T-Test @ S R
2 0  Women Single formula = art ~ mar,
g 0 Women Single & Tt data = da:a,
g 5 0 ependent Variables vars = art,
4 0 Men Married & fem Ql &pe o welchs = TRUE,
5 0  Women Single o kids = d mann ;RLEUE:
- aq = TRUE,
6 | 0 Women Married & ment ci = TRUE,
7 | 0 Women Single & s effectSize = TRUE)
8 | 0 | Men Married
9 0 Men Single #
10 0 Women Married - Grouping Variable : Independent Samples T-Test
1 0 Men Single > | | &amar # statistic  of P Effect Size
A | &
12 0 | Women Sz #  art  Student's t 1.120  913.6  0.2562  Cohen's d 0.07892
13| 0 Women Married # Welch's t 1.187  718.3  0.2356  Cohen's d ©.08087
147 0 Women Married Tests Additional Statistics : Mann-Whitney U 89634 9.2773 Rank biserial correlation 9.04265
15] 0 | Women Married |#| Student's || Mean difference *
16 | 0 Women Single \ ; . &
17| 0 Women Married () Bayes factor ik s |
18 0 Men Married prior [0.707 | ] Effect size # Plots
19| 0 Women Single = 4
20 0 Women Single |« Welch's || Confidence interval \7‘37577} art
21 0 Women Married |#| Mann-Whitney U || Descriptives
22 0 Men Married = -
23 0 Men Maried H —is || Descriptives plots .
24 0 | Men Married B % 75 .
25 0 Men Maried ®) Group 1 # Group 2 Assumption Checks §
26 0 Women Married () Group 1 > Group 2 || Homogeneity test 3 Py
27 0 Women Married = x 50 i
e bl () Group 1 < Group 2 || Normality test kel .
28 0 Men Married = & i
29 0 Women Single Missing values ¥/ Q-Qplot s —
30 0 Men Married 'g
31 0 Women Single (@) Exclude cases analysis by analysis g oo
32 0 Men Married [ 7 | Exclude cases listwise e
33 0 Women Single T T T
24 N ANan Cinala Y. ‘ -2 0 2
4 » 5 :
- Theoretical Quantiles
Ready Y @ FitersO Rowcount915 Fittered0  Ds »
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Analyses

§2%

& M R b

Exploration T-Tests ANOVA Regression  Frequencies Factor  LinearModels jpower R Modules
& art & fem & mar [ % ¢ =
- | .
1 0 Men Married A Descriptives @ g
2 0 Women Single g 251
3 0  Women Single Variabl %
) ariables o)
4 0 Men Married & fem Q W o D 0.0 A
5 0  Women Single a kids i | o8 art .
6 0 Women Married & ment 2 0 2
7 0 Women Single & . .
. & program Theoretical Quantiles
8 0 | Men Married
9 0 Men Single
10 0 Women Married Split by
1 0 Men Single > | | &amar
12 0  Women Single =
13 0 Women Married
; = Descriptives
14 0  Women Married || Frequency tables & Wl 2
15 0 Women Married
16 0 Women Single v | Statistics jmv::descriptives(
17 0 Women Married :::Z“fad:t:"t ~ mar,
18 0 Men Married SRETRES (Centialifsndancy missing = FALSE)
19 0 Women Single |#| N || Missing [¥] Mean
20 0 Women Single s %
: P = |#| Median :
21 0 | Women Married Eotie aies = # Descriptives
; — #
22 0 Men Married || cut points for LA equal g MRS # mar art
23 0 | Men Married AR - | | sum #
|| Percentiles .50, | — # N Married 606
24 0 | Men Married = e # Single 309
25 0 Men Married # Mean Married 1.744
: Dispersion Distribution # Single 1.592
26 0 Women Married pers # Median Married 1.000
27 0 Women Married |#| Std. deviation |« Minimum || Skewness # L. Single 1
28 0 Men Married ) # Standard deviation H@rr.led 2.019
A || Variance |#| Maximum || Kurtosis # iz Single 1.729
29 0 Women Single # Minimum Married 2
3 [ nge | 5. E. Mean # Single 2
30 0 Men Married __| Rang &S Normality #  Maximum Married 19
31 0  Women Single | R # Single 7
% = ] - > #
32 0 | Men Married || Shapiro-wilk 3
33 0 Women Single #
= A Kaan T 5 | Plots s
Ready Y <® FitersO Rowcount915  Filtered0  De < »
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< JBE & 4 M R P
o /
ils ¢ 2 9 ¢ ¢ /"/ oo b 4 ‘
Exploration T-Tests ANOVA Regression Frequencies Factor Linear Models jpower R Modules
Linear Regression @
- Linear Regression
Dependent Variable
= | art ‘
& jmv::1linReg(
c ~ data = data,
ovariates dep = art,
program covs = vars(program, ment, kids),
0 factors = vars(mar, fem),
& ment blocks = list(
. list(
& kids "progran”,
"ment”,
"kids",
"mar"”,
Factors "fem")),
reflevels = list(
> | | &amar List(
& fem var="mar"
9 ref
list(
var="fem",
r2Adj = TRUE
modelTest = TRUE,
. ci = TRUE,
‘ v | Mode! Builder ciStdEst = TRUE,
= qaPlot = TRUE,
Predictors Blocks collin = TRUE,
program =y Block 1 x embeans = ~ fem + ment + kid5)
ment 1 program
kids _"1‘ ment &
# Model Fit Measures
mar kids #
. #  Model R R? Adjusted R2  F d¢fl  df2  p
fem #
fem # 1 e.3322 e.1103 8.1054  22.55 5 989 < .ee0l
#
#
#
- « # Model Specific Results
i P
l > | Reference Levels ‘
- Model 1
l v IAssumptlon Checks ‘ #
# Model Coefficients - art
Assumption Checks Data Summary #
o - # Predictor Estimate SE Lower Upper t
|| Autocorrelation test || cooks distance #
o o #  Intercept ) 1.56475  ©.197847 1.176457 1.953036 7.908386
Collinearity statistics #  program 1.814e-5  0.002882  -0.805646 ©.005666 0.003518
— #  ment ©.06118  ©.006569 2.048291 0.074077 9.313580
[ | Normality test #  kids -0.29140  ©.890927  -0.469855  -0.112951  -3.204785
- # mar:
[#] Q-Q plot of residuals : iingle - Married -0.26533  ©.145492  -8.550872 ©.020207  -1.823691
em:
[ | Residual plots : viomen - Men -0.38029  ©.128111  -9.631720  -0.128864  -2.968458
# * Represents reference level
§ #
[ v [ Mode Fit H




Assumption Checks Data Summary

| | Autocorrelation test | | Cook's distance

¢/ Collinearity statistics

|f,1 oAyt v | Estimated Marginal Means
|#| Q-Q plot of residuals
|| Residual plots program Marginal Means
: ment - Term 1 X
| v | Model Fit Kids & fem
Fit Measures Overall Model Test mar Term 2 x
/R ¥ Ftest fem & ment
M-' Rz, . Term 3 X
:f: 2.?.“5@ R & kids
| | RMSE
General Options Output
| Equal cell weights | Marginal means plots
\#| Confidence interval || Marginal means tables

Interval | 95 %



Open R Studio
and Press File
then New Project

2 MiniCamp - RStudio
File Edit Code View Plots Session Build Debug Profile Tools Help

5> IR - - - # Go to file/function 8 - Addins ~

Console  Terminal Jobs

~/CARMA/MiniCamp/ L

R version 4.0.3 (2020-10-10) — "Bunny-Wunnies Fre
ak Out”

Copyright (C) 2020 The R Foundation for Statistica
1 Computing
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It’s typically
good practice to
make folders for:

data
docs
tables
figures
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Brief introduction to understanding regression:
https://joshualoftus.com/posts/2020-11-23-least-squares-as-springs/
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https://joshualoftus.com/posts/2020-11-23-least-squares-as-springs/

‘Always has been




Common statistical tests are linear models

Last updated: 28 June, 2019.Also check out the Python version!

See worked examples and more details at the accompanying
notebook: https://lindeloev.qgithub.io/tests-as-linear/

Common name Built-in functionin R Equivalent linear model in R Exact? | The linear model in words Icon

y is independent of x 5
= P: One-sample t-test ttest(y) Im(y ~ 1) v One number (intercept, i.e., the mean) predicts y. ';'
+ | N: Wilcoxon signed-rank wilcox test(y) Im(signed_rank(y) ~ 1) for N>14 | - (Same, but it predicts the signed rank of y.) 7
- 7
1 »
> | P: Paired-sample t-test ttest(ys, y2, paired=TRUE) Im(yz-y: ~ 1) & One intercept predicts the pairwise y2-y. differences. _,.L
€ | N: Wilcoxon matched pairs | wilcox test(y.. yz, paired=TRUE) Im(signed_rank(yz - y:) ~ 1) for N >14 | - (Same, but it predicts the signed rank of y2-y1.) )
g
‘% | ¥ ~ continuous x E i
& | P: Pearson correlation cor.test(x, y, method="Pearson’) Im(y ~ 1 +x) v One intercept plus x multiplied by a number (slope) predicts y .
:.’: N: Spearman correlation cor.test(x, y, method="Spearman’) | Im(rank(y) ~ 1 + rank(x)) forN>10 | - (Same, but with ranked x and y)
—
%_ y ~ discrete x &
£ | P: Two-sample t-test ttest(ys, y2, varequal=TRUE) Im(y ~ 1+ G2 v An intercept for group 1 (plus a difference if group 2) predicts y. Y
@ | P: Welch's t-test t.test(ys, y2, var.equal=FALSE) gls(y ~ 1 + G, weights=_..%" v - (Same, but with one variance per group instead of one common.)

N: Mann-Whitney U wilcox.test(y, y2) Im(signed_rank(y) ~ 1 + Gz)* for N>11 | - (Same, but it predicts the signed rank of y.)
—_— . |

¢ | P: One-way ANOVA aov(y ~ group) Im(y ~1+ G2+ Gs +...+ Gn)* & An intercept for group 1 (plus a difference if group # 1) predicts y.
“; N: Kruskal-Wallis kruskal.test(y ~ group) Im(rank(y) ~ 1 + G2+ Gz +...+ Gn)* for N >11 | - (Same, but it predicts the rank of y.) H 7
x 2
+ T
x : = 2 - (Same, but plus a slope on x.) p =
: L One e bCOU golyis orouns ) MDY {8 Cot Ga 2 Ont )t 4 Note: this is discrete AND continuous. ANCOVAs are ANOVAs with a continuous x. %
i
2 | P: Two-way ANOVA aov(y ~ group * sex) Imly~1+G,+G;+..+ Gy + Cé Interaction term: changing sex changes the y ~ group parameters.
E SiaS it St Note: Gy is an indicator (0 or 1) for each non-intercept levels of the group variable. :
oy 5 . . Similarly for S« x for sex. The first line (with G)) is main effect of group, the second (with [Coming]
G2"Sz2 + G3*Sz + ... + Gn"Sk)

5 S) for sex and the third is the group x sex interaction. For two levels (e.g. malefemale),
‘@ line 2 would just be “S;" and line 3 would be S; muitiplied with each G.
]
95’, Counts ~ discrete x Equivalent log-linear model Interaction term: (Same as Two-way ANOVA.)
© | N: Chi-square test chisq.test(groupXsex_table) gimly~1+Gz+Gs+ . +Gn+ v Note: Run gim using the following arguments: g1z (redel, family=peisson()) ?:zew:s
® Sp+ Syt . +Sc+ As linear-model, the Chi-square test is log(y) = log(N) + log(a) +log(8) + log{af) where a: Y
5 K and f; are proportions. See more info in the accomoanying notebook. e
._E_' G;™S; + G3*S; +...+ Gy*Sy, family=_..)"*
=5
= | N: Goodness of fit chisq.test(y) gim(y ~ 1+ Gz + Gz +.._+ Gy, family=__.}* v (Same as One-way ANOVA and see Chi-Square note.) 1TW-ANOVA

List of common parametric (P) non-parametric (N) tests and equivalent linear models. The notation y ~ 1 + x is R shorthand for y = 1-b + a-x which most of us learned in school. Models in similar colors are highly similar, but
really, notice how similar they all are across colors! For non-parametric models, the linear models are reasonable approximations for non-small sample sizes (see “Exact” column and click links to see simulations). Other less

accurate approximations exist, e.g., Wilcoxon for the sign test and Goodness-of-fit for the binomial test. The signed rank function is signed_rank =

function(x) sign(x) * rank(abs(x)). The variables G, and S, are "dummy

coded"” indicator variables (either 0 or 1) exploiting the fact that when Ax = 1 between categories the difference equals the slope. Subscripts (e.g., Gz or ys) indicate different columns in data. Im requires long-format data for all
non-continuous models. All of this is exposed in greater detail and worked examples at https://lindeloev.github.io/tests-as-linear.

A See the note to the two-way ANOVA for explanation of the notation.

5 Same model, but with one variance per group: gls (value ~ 1 + G:;, weights = varIdent(form = ~1|group), method="ML").

Jonas Kiristoffer Lindelov

@ https://lindeloev.net



https://lindeloev.github.io/tests-as-linear/

The code to reproduce today’s demonstration are
available here:

https://joshmgarciaa.github.io/PsiChiDASW1/WS2.html



https://joshmgarciaa.github.io/PsiChiDASW1/WS2.html

https://statisticalhorizons.com/linear-vs-logistic

The linear model assumes that the probability p is a linear function of the regressors, while the
logistic model assumes that the natural log of the odds p/(1-p) is a linear function of the regressors.

Linear Regression

Vil
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Logistic Regression

S-Curve Predicted Y Lies

within https://www.javatpoint.com/linear-regression-vs-logistic-regres
0and 1range sion-in-machine-learning
| —0-0-0-0-0-0-0-0-0-0— —

X
Independent Variable

“The logistic model is unavoidable if it fits the data much better than the linear model. And
sometimes it does. But in many situations the linear model fits just as well, or almost as
well, as the logistic model. In fact, in many situations, the linear and logistic model give
results that are practically indistinguishable except that the logistic estimates are harder

to interpret (Hellevik 2007).”


https://statisticalhorizons.com/linear-vs-logistic
https://www.javatpoint.com/linear-regression-vs-logistic-regression-in-machine-learning
https://www.javatpoint.com/linear-regression-vs-logistic-regression-in-machine-learning

MODEL CALCULATIONS
“Garbage In-garbage Out™ Paradigm

==
NVl i 1]

“The old
concept

of
Garbage in,

Garbage out
(GIGO)

still reigns”




R Resources

e New to R? Kickstart your learning and career with these 6 steps!

® R resources (free courses, books, tutorials, & cheat sheets)

swirl teaches you R programming and data science interactively, at your own pace, and

right in the R console!

R for Psychological Science by Danielle Navarro

R for Data Science
Andy Field - Youtube
Statistics of DOOM - Youtube

StatQuest with Josh Starmer - Youtube

3BluelBrown - Youtube

An Introduction to Psychological Statistics - Textbook

Get R Done | R Tutorials - Youtube
R for the Rest of Us



https://paulvanderlaken.com/2017/10/18/learn-r/
https://paulvanderlaken.com/2017/08/10/r-resources-cheatsheets-tutorials-books/
https://swirlstats.com/students.html
https://swirlstats.com/students.html
http://psyr.djnavarro.net/index.html
https://r4ds.had.co.nz/
https://www.youtube.com/c/ProfAndyField/videos?view=0&sort=p&flow=grid
https://www.youtube.com/c/StatisticsofDOOM/videos?view=0&sort=p&flow=grid
https://www.youtube.com/c/joshstarmer/videos?view=0&sort=p&flow=grid
https://www.youtube.com/c/3blue1brown/videos?view=0&sort=p&flow=grid
https://irl.umsl.edu/cgi/viewcontent.cgi?article=1000&context=oer
https://www.youtube.com/playlist?list=PLmNgrNF3pZqg2GPmcIAWDa1A2-cAfbX37
https://rfortherestofus.com/resources/

