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[su_spoiler title="Add R code to this repository” style="fancy” icon="folder-1?][/su_spoiler] [su_spoiler
title="Frequentist inference” open="yes” style="default” icon="plus” anchor="frequentist” class=""]

”n ”n

[su_tabs vertical="yes”] [su_tab title="Fixed-effects ANOVA” disabled="no” anchor="" url=
target="blank” class=""]

dat a( Toot hGr owt h)

## Exanpl e plot from ?Toot hG ow h

coplot(len ~ dose | supp, data = Toot hG owth, panel = panel.snooth,

xlab = "ToothGow h data: |ength vs dose, given type of supplenent")
## Treat dose as a factor
Toot hGr owt h$dose = factor(Toot hG owt h$dose)
| evel s( Toot hG owm h$dose) = c("Low', "Mediuni, "High")

summary(aov(l en ~ supp*dose, data=Toot hG ow h))

#instal | . packages("xt abl e")

l'ibrary(xtable)

xtabl e(x, caption = NULL, |abel = NULL, align = NULL, digits = NULL,
di splay = NULL, auto = FALSE, ...)

print(xtable(d), type="htm")

print(xtable(d), type="Ilatex") # anova table to | atex
#https://cran.r-project.org/ web/packages/ xt abl e/ i ndex. ht m
#htt ps: //rmar kdown. r st udi o. cont

[/su_tab] [su_tab title="General linear models: mixing continuous and categorical covariates”

disabled="no” anchor=""url="" target="blank” class=""]
dat a( Toot hGr owt h)

# nodel | o0g2 of dose instead of dose directly
Toot hGr owt h$dose = | 0g2( Toot hGr owt h$dose)

# C assical analysis for conparison
| Moot hGowmth <- Im(len ~ supp + dose + supp: dose, data=Toot hG owt h)
sunmar y (| mroot hG- ow h)

[/su_tab] [su_tab title="Output plot as PDF” disabled="no” anchor=""url="" target="blank” class=""]
X<- (1:5)

y<- (1:111)

pdf (file=file.choose())

hi st (x)

pl ot (x, type='0")

dev. of f ()

Notes
file.choose() isavery handy command which saves the work associated with defining absolute

Page 2
"Truth has to be repeated constantly, because Error also is being preached all the time, and not just by a few, but by the multitude. In the Press and
Encyclopaedias, in Schools and Universities, everywhere Error holds sway, feeling happy and comfortable in the knowledge of having Majority on its
side." ~Johann Wolfgang von Goethe



No image found WWW.COGNITIVE-LIBERTY.ONLINE
"Disobedience is the true foundation of liberty. The obedient must be slaves." ~Henry David Thoreau

and relative paths which can be quite cumbersome.

list.files fornon-interactive selection.

choose. fi | es for selecting multiple files interactively.

More
www.rdocumentation.org/packages/base/versions/3.5.2/topics/file.choose
[/su_tab] [su_tab title="Simple linear regression” disabled="no” anchor=""

url=""target="blank” class=""]

# http://w ki.math.yorku. ca/index. php/ VR4: Chapter_1 sumrary
x <- seq( 1, 20, 0.5) # sequence from1l to 20 by 0.5

X # print it
w<- 1+ x/2 # a wei ght vector
y <- X + wfrnorm x) # generate y with standard devi ations
# equal to w
dum <- data.frame( x, y, w) # make a data frane of 3 colums
dum # typing it's name shows the object
rmi X, y, W) # renove the original variables

fm<- Im( y ~ x, data = dum # fit a sinple linear regression (between x an
sunmary( fm) # and | ook at the anal ysis

frml <- Inm y ~ x, data
sunmmar y(f mt)

dum weight = 1/w*2 ) # a weighted regression

Irf <- loess( y ~ x, dum # a snooth regression curve using a
# nmodern | ocal regression function
attach( dum) # make the columms in the data frame visible

# as variables (Note: before this conmand, ty
# y would yield errors)

plot( X, y) # a standard scatterplot to which we wll
# fit regression curves
lines( spline( x, fitted (Irf)), col = 2) # add in the |ocal regression using
# interpolation between cal cul at
# points
abline(0, 1, Ity = 3, col = 3) # add in the true regression line (Ity=3: re

# col =3: read col our=green; type "?par”
add in the unwei ghted regression line
add in the weighted regression line

abline(fm col = 4)

abline(frml, Ity = 4, col =5)

plot( fitted(fm, resid(fm,
x| ab "Fitted Val ues",
yl ab "Resi dual s")

H* 3

a standard regression diagnostic plot
to check for heteroscedasticity.
The data were generated froma
# heteroscedastic process. Can you see
# it fromthis plot?
ggnorn( resid(fm ) # Normal scores to check for skewness,
# kurtosis and outliers. How would you
# expect heteroscedasticity to show up?

#
#
#

search() # Have a | ook at the search path
det ach() # Renove the data frane fromthe search path
search() # Have anot her | ook. How did it change?

Page 3

"Truth has to be repeated constantly, because Error also is being preached all the time, and not just by a few, but by the multitude. In the Press and
Encyclopaedias, in Schools and Universities, everywhere Error holds sway, feeling happy and comfortable in the knowledge of having Majority on its
side." ~Johann Wolfgang von Goethe


https://www.rdocumentation.org/packages/base/versions/3.5.2/topics/file.choose

No image found WWW.COGNITIVE-LIBERTY.ONLINE
"Disobedience is the true foundation of liberty. The obedient must be slaves." ~Henry David Thoreau

rom(fm fml, [rf, dum # Clean up (this is not that inportant in R
# for reasons we will understand | ater)

[ibrary(rgl)

rgl. open()

rgl.bg(col =" white')

X <- sort(rnorm 1000))

y <- rnorn(1000)

z1l <- atan2(x,Yy)

zZ <- rnornm(1000) + atan2(x, YY)

pl ot 3d(x, y, zl, col = rainbow(1000), size = 2)
bbox3d()

[/su_tab] [su_tab title="Skewness & Kurtosis” disabled="no” anchor="" url="" target="blank” class=""]
skew( x, na.rm = TRUE)

kurtosi (x, na.rm = TRUE)

#x A data.frane or matri X
#na.rm how to treat m ssing data

## The function is currently defined as
function (x, na.rm = TRUE)

if (length(dimx)) == 0) {
if (na.rm {

X <- x[!is.na(x)]

}

nx <- mean(x)

sdx <- sd(x,na.rnmena.rm

kurt <- sum((x - mx)"4)/(length(x) * sd(x)"4) -3
} else {

kurt <- rep(NA dimx)[2])

nx <- col Means(x, na.rnmena.rm

sdx <- sd(x, na.rnena.rm

for (i in 1L:dimx)[2])

kurt[i] <- sum((x[,i] - mx[i])7?4, na.rm=na.rm/((length(x[,i]) - sum(is
}

return(kurt)

}

[/su_tab] [/su_tabs] [/su_spoiler] [su_divider style="dashed” divider_color="#0007? link_color="#000?
size="1? margin="07] [su_spoiler title="Bayes Factor analysis” open="no” style="default” icon="plus”
anchor="bayesfactor” class=""] [su_tabs vertical="yes”] [su_tab title="ttestBF function (one sample)”
disabled="no” anchor=""url="" target="blank” class=""]
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#https://richarddnorey. github.io/ BayesFact or/

bf = ttestBF(x = diff Scores)

## Equi val ently:

## bf = ttestBF(x = sl eep$extrall:10], y=sl eep$extra[ 11: 20], paired=TRUE)
bf

Comment

ttestBF function, which performs the “JZS” t test described by Rouder, Speckman, Sun, Morey, and
Iverson (2009).
[/su_tab] [su_tab title=" BFmcmc function” disabled="no” anchor="" url="" target="blank” class=""]

#https://richarddnorey. github.io/ BayesFact or/
chai ns2 = reconpute(chains, iterations = 10000)
pl ot (chai ns2[, 1: 2])

Comment

The posterior function returns a object of type BFmcmc, which inherits the methods of the mcmc class
from the coda package.

[/su_tab] [su_tab title="ttestBF function (two sample)” disabled="no” anchor=
class=""]

url="" target="blank”

#https://richarddnorey. github.io/ BayesFact or/

## Conput e Bayes factor

bf = ttestBF(fornula = weight ~ feed, data = chi ckws)
bf

#HH#

chains = posterior(bf, iterations = 10000)

pl ot (chai ns|[, 2])

[/su_tab] [su_tab title="Bayesian meta analysis” disabled="no” anchor="" url="" target="blank” class=""]
#https://richarddnorey. github.i o/ BayesFact or/

## Bemis t statistics fromfour sel ected experinents

t c(-.15, 2.39, 2.42, 2.43)

N = c¢(100, 150, 97, 99)

#Hit#

## Do anal ysis again, without nulllnterval restriction

bf = neta.ttestBF(t=t, nl=N, rscal e=1)

## Obtain posterior sanples
chains = posterior(bf, iterations = 10000)
pl ot (chai ns)

Comment

ttestBF function, which performs the “JZS” t test described by Rouder, Speckman, Sun, Morey, and
Iverson (2009).

[/su_tab] [su_tab title="Bayes factor robustness analysis, one-sided” disabled="no” anchor=
target="blank” class=""]

url=

## This source code is licensed under the FreeBSD | i cense
## (c) 2013 Felix Schonbrodt
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# @itle Plots a conparison of a sequence of priors for t test Bayes factors

4

# @letails

4

#

# @aramts A vector of t val ues

# @aramns A vector of correspondi ng sanple sizes

# @aramrs The sequence of rs that should be tested. r should run up to 2 (h
# @param | abel s Nanmes for the studies (displayed in the facet headi ngs)

# @param dots Values of r's which should be marked with a red dot

# @aramplot If TRUE, a ggplot is returned. If false, a data frane with the

# @aramsides If set to "tw" (default), a two-sided Bayes factor is conpute
# @aram nrow Nunber of rows of the faceted plot.

#' @aramforHlL Defines the direction of the BF. If forHL is TRUE, BF > 1 spesa
o

#' @eferences

o

# Rouder, J. N., Speckman, P. L., Sun, D., Mrey, R D., & lIverson, G (2009)
# Wagennmekers, E.-J., & Morey, R D. (2013). Sinple relation between one-side
# Wagennakers, E.-J., Wetzels, R, Borsboom D., Kievit, R & van der Mas, F

BFr obust pl ot <- function(
ts, ns, rs=seq(0, 2, |ength.out=200), dots=1, plot=TRUE
| abel s=c(), sides="two", nrow=2, xticks=3, forHl=TRUE)

{
I'i brary(BayesFactor)
# conpute one-sided p-values fromts and ns
ps <- pt(ts, df=ns-1, lower.tail = FALSE) # one-sided test
# add the dots location to the sequences of r's
rs <- c(rs, dots)
res <- data.frane()
for (r inrs) {
# first: calculate two-sided BF
B e0 <- c()
for (i in 1l:length(ts))
B e0 <- c(B e0, exp(ttest.tstat(t =ts[i], nl = ns[i], rscale=r)3$b
# second: cal cul ate one-sided BF
BrO <- c() for (i in l:length(ts)) { if (ts[i] > 0) {
# correct direction
BrO <- c(Br0, (2 - 2*ps[i])*B _e0[i])
} else {
# wong direction
BrO <- c(Br0O, (1 - ps[i])*2*B _eO[i])
}
}
resO <- data.franme(t=ts, n=ns, BF_two=B eO0, BF one=B r0, r=r) if (leng
res0$l abel s <- | abels
resO$headi ng <- factor(1l:1ength(labels), |abels=pasteO(labels, "\n
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} else {
resO$headi ng <- factor(1:length(ts), |abels=paste0("t =", ts, ",

res <- rbind(res, res0)

}

# define the neasure to be plotted: one- or two-sided?

res$BF <- res[, pasteO("BF_", sides)]

# Flip BF if requested

if (forHL == FALSE) {
res$BF <- 1/res$BF

}

if (plot==TRUE) {
I'ibrary(ggpl ot 2)
pl <- ggplot(res, aes(x=r, y=log(BF))) + geomline() + facet w ap(~hea
pl <- pl + geomhline(yintercept=c(c(-1o0g(c(30, 10, 3)), log(c(3, 10,
pl <- pl + geomhline(yintercept=log(1l), |inetype="dashed", col or="dar
# add the dots
pl <- pl + geom point(data=res[res$r % n% dots,], aes(x=r, y=log(BF)),
# add annotation
pl <- pl + annotate("text", x=max(rs)*1.8, y=-2.85, |abel=paste0("Stroc
pl <- pl + annotate("text", x=max(rs)*1.8, y=-1.7 , | abel =past e0(" Mode
pl <- pl + annotate("text", x=max(rs)*1.8, y=-.55 , |abel =paste0("Anec
pl <- pl + annotate("text", x=max(rs)*1.8, y=2.86 , |abel=pasteO("Stro
pl <- pl + annotate("text", x=max(rs)*1.8, y=1.7 , |abel =paste0(" Mde
pl <- pl + annotate("text", x=max(rs)*1.8, y=.55 , |abel =paste0("Anec
# set scale ticks
pl <- pl + scale_y continuous(breaks=c(c(-log(c(30, 10, 3)), 0, log(c(
pl <- pl + scale x_continuous(breaks=seq(m n(rs), max(rs), |ength. out-=
return(pl)

} else {
return(res)

}

}
References

Rouder, J. N., Speckman, P. L., Sun, D., Morey, R. D., & Iverson, G. (2009). Bayesian t-tests for
accepting and rejecting the null hypothesis. Psychonomic Bulletin and Review, 16, 225-237

[/su_tab] [su_tab title="Animating Robustness-Check of Bayes Factor Priors” disabled="no” anchor=""
url=""target="blank” class=""]

#https://jinmgrange. wordpress. conml 2015/ 11/ 27/ ani mat i ng- r obust ness- check- of - baye
### plots of prior robustness check

# gif created

fromPNG plots using http://gifmaker. ne/
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# clear R s nenory

rm(list =1s())

# | oad the Bayes factor package
I'i brary(BayesFact or)

# set working directory (wll be used to save files here, so make sure
# this is where you want to save your plots!)
setwd <- "D:/Wirk//Bl og_YouTube code// Bl og/ Prior Robust Visualisation/plots"

### decl are some variables for the anal ysis

# what is the t-value for the data?
tVal <- 3.098

# how many points in the prior should be explored?
nPoi nts <- 1000

# what Cauchy rates shoul d be expl ored?
cauchyRates <- seq(from= 0.01, to = 1.5, length.out = nPoints)

# what effect sizes should be plotted?
effSize <- seq(from= -2, to = 2, length.out = nPoints)

# get the Bayes factor for each prior value
bayesFactors <- sappl y(cauchyRates, function(x)
exp(ttest.tstat(t =tval, nl = 76, rscale = xX)[["bf']]))

### do the plotting

# how many plots do we want to produce?
nPlots <- 50
plotWdth <- round(seq(from= 1, to = nPoints, length.out = nPlots), 0)

# | oop over each pl ot
for(i in plotWdth){

# set up the file
currFile <- paste(getwd(), "/plot_", i,

.png", sep ="")

# initiate the png file
png(file = currFile, width = 1200, height = 1000, res = 200)

# change the plotting wi ndow so plots appear side-by-side
par(nfrow = c(1, 2))

H----
# do the prior density plot
d <- dcauchy(effSize, scale = cauchyRates[i])
pl ot (effSize, d, type ="I", ylim= ¢(0, 5), xlim=c(-2, 2),
ylab = "Density", xlab = "Effect Size (d)", Iwd = 2, col = "gray48",
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main = paste("Rate (r) =", round(cauchyRates[i], 3), sep =""))
H-----
# do the Bayes factor pl ot
pl ot (cauchyRat es, bayesFactors, type = "I", Iwd = 2, col = "gray48",

ylim= c(0, max(bayesFactors)), xaxt = "n",

xlab = "Cauchy Prior Wdth (r)", ylab = "Bayes Factor (10)")

abline(h =0, Iwd = 1)
abline(h = 6, col = "black", Ity =2, Iwd = 2)

axis(1l, at = seq(0, 1.5, 0.25))

# add the BF at the default Cauchy point
poi nts(0.707, 9.97, col = "black", cex = 1.5, pch = 21, bg

"red")

# add the BF for the Cauchy prior currently being plotted
poi nt s(cauchyRates[i], bayesFactors[i], col = "black", pch
bg = "cyan")

21, cex = 1.3,

# add | egend
| egend(x = 0.25, y =3, legend = c("r = 0.707", paste("r ="
round(cauchyRates[i], 3)
Sep - IIII))’
c(21, 21), Ity = c(NA, NA), Iwd = c(NA NA), pt.cex =c(1, 1),
c("black", "black"), pt.bg = c("red", "cyan"), bty = "n")

pch
col

# save the current plot
dev. of f ()

[/su_tab] [su_tab title="Skewness & Kurtosis” disabled="no” anchor=""url=
skew(x, na.rm = TRUE)
kurtosi (x, na.rm = TRUE)

target="blank” class=""]

#x A data.frame or matrix
#na.rm how to treat m ssing data

## The function is currently defined as
function (x, na.rm = TRUE)

if (length(dimx)) == 0) {
if (na.rm {

X <- x[!'is.na(x)]
}

nx <- mean(x)

sdx <- sd(x,na.rnmena.rm

kurt <- sum((x - mx)"4)/(length(x) * sd(x)"4) -3
} else {

kurt <- rep(NA dimx)[2])
mK <- col Means(x, na. rnena. rm
sdx <- sd(x,na.rnmena.rm
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for (i in 1:dimx)[2]) {
kurt[i] <- sum((x[,i] - mx[i])7?4, na.rm=na.rm/((length(x[,i]) - sun(is
}

return(kurt)

}

[/su_tab] [su_tab title="anovaBF function” disabled="no” anchor=
#https://richarddnorey. github.io/ BayesFact or/
dat a( Toot hGr owt h)

”n

url="" target="blank” class=""]

## Exanple plot from ?Toot hG ow h

coplot(len ~ dose | supp, data = ToothG owth, panel = panel.snooth,
xlab = "ToothG owmh data: |ength vs dose, given type of supplenment")
bf = anovaBF(l en ~ supp*dose, data=Toot hG ow h)
bf
plot(bf[3:4] / bf[2])

#reduce nunber of conparisons (al pha inflation)
bf = anovaBF(l en ~ supp*dose, data=ToothG owth, whi chMbdel s="top")
bf

[su_tab title="ImBF function” disabled="no” anchor=""url="" target="blank” class=""]

bf Mai nEf fects = | mBF(l en ~ supp + dose, data = Toot hG ow h)

bf Interaction = | mBF(l en ~ supp + dose + supp: dose, data = Toot hG ow h)
## Conpare the two nodel s

bf = bfInteraction / bfMainEffects

bf

##

newbf = reconpute(bf, iterations = 500000)

newbf

# posterior function

## Sanple fromthe posterior of the full nodel

chains = posterior(bfinteraction, iterations = 10000)
## 1:13 are the only "interesting" paraneters
sunmmar y(chai ns[, 1: 13])

#l ot posterior of selected effects

pl ot (chai ns[, 4: 6])

Comment
Reduce number of comparisons by specifyig the xact model of interest a priori.

[/su_tab] [/su_tab] [/su_tabs] [/su_spoiler] [su_divider style="dashed” divider_color="#0007?
link_color="#0007? size="1? margin="07?] [su_spoiler tittle="Markov chain Monte Carlo methods”
open="no” style="default” icon="plus” anchor="mcmc” class=""] [su_tabs vertical="yes"] [su_tab
title="MCMC 1G” disabled="no” anchor="" url="" target="blank” class=""]
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#

# This programis believed to be free of errors, but it conmes wth no guarante
# The user bears all responsibility for interpreting the results.

# Pl ease check the webpage above for updates or corrections.

#

### R o b Sk b b R R R Rk kR R R I ARk kS S ARk Ik Sk kI IR Rk ik Sk b I Rk ek

##t »*xxxxxxx SEE FI LE BEST1Gexanpl e. R FOR | NSTRUCTI ONS * %% %% %% x

### R IR I b A S b S b b S S b b S b S b S b I b S R R A S b b S b S b S b S R Sk S b S b I b

source("openG aphSaveG aph. R') # graphics functions for Wndows, Mac OS, Li nux

BEST1Grcnt = function( y , nunBavedSt eps=100000, thinSteps=1, showMCMC=FALSE)
# This function generates an MCMC sanple fromthe posterior distribution.
# Description of argunents:
# showMCMC is a flag for displaying diagnostic graphs of the chains.
# If F (the default), no chain graphs are displayed. If T, they are.

requi re(rjags)

Hoo o o o o e o o o e e o o e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e oo -
# THE MODEL.

nodel String ="

nodel {

for (i in 1:Ntotal ) {
y[i] ~dt( nu, tau , nu)

mu ~ dnorm( muM, nuP )

tau <- 1/pow sigma , 2 )

sigma ~ dunif( sigmaLow , sigmaHi gh )
nu ~ dexp(1/30)

" # close quote for nodel String
# Wite out nodel String to a text file
witelLines( nodel String , con="BESTnodel.txt" )

# THE DATA.
# Load the data:
Nt otal = | ength(y)
# Specify the data in a list, for later shipnment to JAGS
dataList = list(
y =Yy,
Ntotal = Ntotal |,
muM = nean(y) |,
muP = 0.000001 * 1/sd(y)"2 ,
si gmaLow = sd(y) / 1000 |,
sigmaH gh = sd(y) * 1000

# | NTI ALI ZE THE CHAI NS.

# Initial values of MCMC chains based on data:

mu = nean(y)

sigma = sd(y)

# Regarding initial values in next line: (1) sigm will tend to be too big
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# the data have outliers, and (2) nu starts at 5 as a noderate val ue. These
# initial values keep the burn-in period noderate.

initsList =list( mu =nu , sigm =sigma, nu =5)
ot
# RUN THE CHAI NS

paranmeters = c( "mu" , "sigm" , "nu" ) # The paranmeters to be nonitored
adapt Steps = 500 # Nunber of steps to "tune" the sanplers
burnl nSt eps = 1000

nChains = 3

nlter = ceiling( ( nunBavedSteps * thinSteps ) / nChains )

# Create, initialize, and adapt the nodel:

j agsModel = jags. nodel ( "BESTnodel .txt" , data=dataList , inits=initsList ,

n. chai ns=nChai ns , n. adapt =adapt St eps )

# Burn-in:

cat( "Burning in the MCMC chain...\n" )

updat e( jagsModel , n.iter=burnlnSteps )

# The saved MCMC chai n:

cat( "Sanpling final MCMC chain...\n"

codaSanpl es = coda. sanpl es( jagsMdel , vari abl e. nanes=paraneters ,
n.iter=nlter , thin=thinSteps )

# resul ting codaSanpl es object has these indices:

# codaSanpl es[[ chainldx ]][ stepldx , param dx ]

# EXAM NE THE RESULTS
if ( showMCMC )
openG aph(w dt h=7, hei ght =7)
aut ocorr. plot( codaSanples[[1]] , ask=FALSE )
show( gel man. di ag( codaSanples ) )
ef fectiveChai nLength = effectiveSi ze( codaSanpl es )
show( effectiveChai nLength )

}

# Convert coda-object codaSanples to matrix object for easier handling.

# But note that this concatenates the different chains into one |ong chain.
# Result is ncncChain[ stepldx , paran dx ]

ncncChain = as. matri x( codaSanpl es )

return( ncncChain )

} # end function BESTntnc

BEST1Gpl ot = function( y , ncncChain , conmpVal m=0. 0 , ROPEm=NULL |,
conmpVal sd=NULL , ROPEsd=NULL
ROPEef f =NULL , showCurve=FALSE , pairsPl ot =FALSE ) {

# This function plots the posterior distribution (and data).

# Description of argunents:

#y is the data vector.

# nmcncChain is a list of the type returned by function BEST1G

# conpVal mis hypot hesi zed nmean for conparing with estimted nean.

# ROPEmis a two el enent vector, such as c(-1,1), specifying the limt
# of the ROPE on the nean.
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# ROPEsd is a two el enent vector, such as c(14,16), specifying the limt
# of the ROPE on the difference of standard devi ati ons.

# ROPEeff is a two el enent vector, such as c(-1,1), specifying the limt
# of the ROPE on the effect size.

# showCurve is TRUE or FALSE and indi cates whether the posterior should
# be di splayed as a histogram (by default) or by an approxi mate curve.
# pairsPlot is TRUE or FALSE and indi cates whether scatterplots of pairs
# of paraneters should be displ ayed.

mu = nctncChain[, "nmu"]

sigma = nctncChain[, "sigm"]

nu = ncncChai n[, "nu"]

if ( pairsPlot ) {
# Plot the paraneters pairwi se, to see correl ations:
openG aph(w dt h=7, hei ght =7)
nPt ToPl ot = 1000
plotldx = floor(seq(l,!ength(nu), by=length(nmu)/nPtToPlot))
panel .cor = function(x, y, digits=2, prefix="", cex.cor, ...) {
usr = par("usr"); on.exit(par(usr))
par(usr = ¢(0, 1, 0, 1))
ro=(cor(x, vy))
txt = format(c(r, 0.123456789), digits=digits)[1]
txt = paste(prefix, txt, sep="")
i f(m ssing(cex.cor)) cex.cor <- 0.8/strwi dth(txt)
text (0.5, 0.5, txt, cex=1.25 ) # was cex=cex.cor*r

}
pairs( cbind( mu , sigma , loglO(nu) )[plotldx,] |,
| abel s=c( expression(nu) |,
expression(sigm) ,
expression(l oglO(nu)) ) ,
| ower . panel =panel . cor , col ="skybl ue" )

}

# Define matrix for storing summary info:
sunmaryl nfo = NULL

sour ce( " pl ot Post. R")

# Set up wi ndow and | ayout:

openG aph(w dt h=6. 0, hei ght =5. 0)

layout ( matrix( c(3,3,4,4,55, 1,1,1,1,2,2) , nrow=6, ncol =2, byrow=FALSE )
par( mar=c(3.5,3.5,2.5,0.5) , ngp=c(2.25,0.7,0) )

# Sel ect thinned steps in chain for plotting of posterior predictive curves:
chai nLength = NRON ntntChain )

nCurvesToPl ot = 30

stepldxVec = seq( 1 , chainLength , floor(chai nLength/nCurvesToPl ot) )
xRange = range( vy )

xLim = c( xRange[1]-0.1*(xRange[ 2] - xRange[ 1] ) ,
xRange[ 2] +0. 1* ( xRange[ 2] - xRange[ 1] ) )
xVec = seq( xLin{1] , xLinf2] , I|ength=200 )
maxY = max( dt( O , df=max(nu[stepldxVec]) ) / mn(sigm[stepldxVec]) )

# Plot data y and smattering of posterior predictive curves:

stepldx =1

pl ot ( xVec , dt( (xVec-mu[stepldxVec[stepldx]])/signma[stepldxVec[stepldx]] ,
df =nu[ st epl dxVec[ st epl dx]] )/sigm[ stepl dxVec[ stepldx]] |,
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ylimec(0, maxyY) , cex.lab=1.75 ,
type="1" , col ="skyblue" , Iwd=1 , xlab="y" , ylab="p(y)" ,
mai n="Data w. Post. Pred."
for ( stepldx in 2:1ength(stepldxVec) ) {
i nes(xVec, dt( (xVec-mnu[stepldxVec[stepldx]])/sigm[stepldxVec[stepldx]]
df =nu[ st epl dxVec[ st epl dx]] )/sigma[ stepl dxVec[ stepl dx]] ,

type="I" , col ="skyblue" , |wd=1)

}

hi st Bi nWl = nedi an(si gma)/ 2

hi st Center = nean(nu)

hi st Breaks = sort( c( seq( histCenter-histBinWd/2 , m n(xVec)-histBi nW/2 ,
- hi st BinW ),

seq( histCenter+histBi nWil/2 , max(xVec) +hi st Bi n\Wi/ 2 ,

histBinwWdl ) , xLim) )

histlnfo hist( y , plot=FALSE , breaks=hi st Breaks )

yPI ot Vec hi st I nf o$density

yPl ot Vec[ yPlotVec==0.0] = NA

xPl ot Vec = hi st nfo$m ds

xPl ot Vec[ yPlotVec==0.0] = NA

poi nts( xPlotVec , yPlotVec , type="h" , Iwd=3 , col ="red"

text ( max(xVec) , maxY , bquote(N==.(length(y))) , adj=c(1.1,1.1) )

# Pl ot posterior distribution of paraneter nu:
param nfo = plotPost( [0gl0(nu) , col ="skyblue" , # breaks=30 ,
showCur ve=showCur ve
x| ab=bquote("1 0oglO("*nu*")") , cex.lab = 1.75 , showbd
mai n="Normal ity" ) # (<0.7 suggests kurtosis)
summarylnfo = rbind( sunmarylnfo , param nfo )
rownanes(sunmar yl nf o) [ NROA sunmaryl nfo)] = "I o0gl0(nu)"

# Pl ot posterior distribution of paraneters nmul, nmu2, and their difference:
xl'im= range( c( mu , conmpValm) )
paraminfo = plotPost( nu, xlimxlim, cex.lab = 1.75 , ROPE=ROPEm ,
showCur ve=showCurve , conpVal = conpVal m,
x| ab=bquot e(rmu) , mai n=paste("Man") ,
col ="skybl ue" )
summaryl nfo = rbind( sunmmarylnfo , param nfo )

rownanes(sunmaryl nf o) [ NRON summaryl nfo)] = "nu"

# Plot posterior distribution of sigma:

xl'i mFrange( sigma )

paraminfo = plotPost( sigma , xlimxlim, cex.lab = 1.75 , ROPE=ROPEsd ,
showCur ve=showCurve , conpVal =conpVal sd
x| ab=bquot e(si gma) , mai n=paste("Std. Dev.") |,
col ="skybl ue" , showMbde=TRUE )

summaryl nfo = rbind( sunmmarylnfo , param nfo )

rownanes(sunmar yl nf o) [ NRON summaryl nfo)] = "sigm"

# Plot of estimated effect size:
effectSize = ( mu - conmpValm) / signma
param nfo = plotPost( effectSize , conmpVal=0 , ROPE=ROPEeff |,
showCur ve=showCur ve
x| ab=bquote( (nu-.(conpvValm) / sigm ),
showibde=TRUE , cex.lab=1.75 , main="Effect Size" , col
summaryl nfo = rbind( sunmmarylnfo , param nfo )
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rownanmes(summar yl nf o) [ NRON summaryl nfo)] = "effSz"
return( summarylnfo )

} # end of function BEST1Gpl ot

[/su_tab] [su_tab title="BEST R” disabled="no” anchor="" url="" target="blank” class=""]
# MODI FI ED 2015 DEC 02.

John K. Kruschke

] ohnkruschke@mai | . com

http://ww. i ndi ana. edu/ ~kr uschke/ BEST/

This programis believed to be free of errors, but it cones with no guarante
The user bears all responsibility for interpreting the results.

#
#
#
#
#
#
# Pl ease check the webpage above for updates or corrections.

H*

### R IR I b S b S b b I b b I b b S b b S S b S S b S S b S S S S S b S I b S b b Sk S b S bk b

##t# *x*xxxx% GEE F|I LE BESTexanpl e. R FOR | NSTRUCTI ONS * * ** % * * % x k%%

### LRI bk S S R Rk Sk Sk S Sk S S R Rk I S S b b R R R I S b b b S R SRR R S S b b b

# Load various essential functions:
source(" DBDA2E-utilities. R")

BESTncnt = function( y1l , y2 ,
pri orOnl y=FALSE , showMCMC=FALSE ,
nunSavedSt eps=20000 , thinSteps=1 ,
mulPri or Mean = nmean(c(yl,y2)) ,
mulPriorSD = sd(c(yl,y2))*5
mu2Pri or Mean = nmean(c(yl,y2))
mu2PriorSD = sd(c(yl,y2))*5
si gmalPri or Mode = sd(c(yl,y2
sigmalPriorSD = sd(c(yl,y2))
si gma2Pri or Mode = sd(c(yl,y2
sigma2PriorSD = sd(c(yl,y2))
nuPri or Mean = 30 ,
nuPriorSD = 30 ,
runj agsMet hod=r unj agsMet hodDef aul t ,
nChai ns=nChai nsDefault ) {

# This function generates an MCMC sanple fromthe posterior distribution.

# Description of argunents:

# showMCMC is a flag for displaying diagnostic graphs of the chains.

# If F (the default), no chain graphs are displayed. If T, they are.
ot
# THE DATA.

# Load the data:

y =c( yl , y2 ) # conbine data into one vector

x = c( rep(1,length(yl)) , rep(2,length(y2)) ) # create group nmenbership cod
Ntotal = | ength(y)

# Specify the data and prior constants in a list, for later shipnment to JAGS

if ( priorOnly ) {
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dataList = list(
# y=y,
X = X

Ntotal = Ntotal |,

mulPri or Mean = nmulPri or Mean ,

mulPriorSD = nulPriorSD ,

mu2Pri or Mean = nmu2Pri or Mean

mu2Pri or SD = nu2Pri or SD ,

Shl = gammaShRaFr onivbdeSD( node=si gnmalPri or Mbde |,
sd=si gmalPri or SD ) $shape ,

Ral = gammaShRaFr onivbdeSD( node=si gmalPri or Mbde ,
sd=si gmalPriorSD )$rate ,

Sh2 = gammaShRaFr onivbdeSD( node=si gma2Pri or Mbde
sd=si gma2Pri or SD ) $shape ,

Ra2 = gammaShRaFr omVbdeSD( node=si gna2Pri or Mode ,
sd=si gna2PriorSD ) $rate ,

ShNu = ganmaShRaFr omveanSD( nean=nuPri or Mean , sd=nuPri or SD ) $shape |,
RaNu = gammaShRaFr omveanSD( nean=nuPri or Mean , sd=nuPriorSD ) $rate
} else {
dataList = list(
y =Yy,
X = X

Ntotal = Ntotal |,

mulPri or Mean = nmulPri or Mean ,

mulPriorSD = nmulPri or SD ,

mu2Pri or Mean = nmu2Pri or Mean ,

mu2Pri or SD = nmu2Pri or SD ,

Shl = gammaShRaFr onivbdeSD( node=si gmalPri or Mbde |,
sd=si gmalPri or SD ) $shape ,

Ral = gammaShRaFr omVbdeSD( node=si gnalPri or Mode ,
sd=si gnalPriorSD )$rate ,
Sh2 = gammaShRaFr onivbdeSD( node=si gnma2Pri or Mbde
sd=si gma2Pri or SD ) $shape ,
Ra2 = gammaShRaFr onivbdeSD( node=si gma2Pri or Mbde ,
sd=si gma2PriorSD ) $rate ,
ShNu = gammaShRaFr omVeanSD( mean=nuPri or Mean , sd=nuPrior SD ) $shape ,
RaNu = gammaShRaFr omVeanSD( nean=nuPrior Mean , sd=nuPriorSD )$rate
)
}
H e o o o o e o e o e e e e o e e e e e o e e e o e e e e e e e e e e e e e e e e e e e mm oo -
# THE MODEL.
nodel String = "
nodel {
for (i in 1:Ntotal ) {
y[i] ~dt( mu[x[i]] , 1/ sigma[x[i]]"2 , nu)
mu[ 1] ~ dnorm( mulPriorMean , 1/ nmulPriorSD*2 ) # prior for nmu[1]
sigma[ 1] ~ dgamma( Shl , Ral ) # prior for sigma[1]
mu[ 2] ~ dnorn( mu2PriorMean , 1/mu2PriorSD*2 ) # prior for nu[2]
sigma[ 2] ~ dganmma( Sh2 , Ra2 ) # prior for sigma[?2]
nu ~ dgama( ShNu , RaNu ) # prior for nu
" # close quote for nodel String
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# Wite out nodel String to a text file
witelLines( nodel String , con="BESTnodel.txt" )

# | NTI ALI ZE THE CHAI NS.

# Initial values of MCMC chains based on dat a:

mu = c( nmean(yl) , mean(y2) )

sigma = c¢( sd(yl) , sd(y2) )

# Regarding initial values in next line: (1) sigma wll tend to be too big
# the data have outliers, and (2) nu starts at 5 as a noderate val ue. These
# initial values keep the burn-in period noderate.

initsList =list( mu =nu , sigm = sigma, nu=5)

Hoo o o o o o e o o o e e o o e e e o e e e e e e e e e e e e e e e e e e e e e e e e e e e e oo -
# RUN THE CHAI NS

paranmeters = c¢( "mu" , "sigm" , "nu" ) # The paranmeters to be nonitored
adapt Steps = 500 # Nunber of steps to "tune" the sanplers

burnl nSt eps = 1000

runJagsQut <- run.jags( mnethod=runjagsMet hod , nodel ="BESTnodel .txt" , nonit
/ |l ength( paranBanpl eVec ) )
} else {
pcgt ConpVal =NA

return( c( nmeanParam, nedi anParam, nodeParam, hdiLim, pcgtConpVal ) )

# Define matrix for storing summary info:
summarylnfo = matrix( 0, nrow=9 , ncol =6 , di manes=list/(

PARAMETER=c( "nmul" , "mu2" , "mubDi ff" , "sigml" , "sigma2" , "sigmaD ff"
"nu" , "nuLoglO" , "effSz" ),
SUMVARY. | NFO=c( "nmean" , "nedian" , "node" , "HDIlow' , "HDI high" |,
"pcgt Zero" )
) )
summarylnfo[ "nul" , ] = ncncSummary( ncncChain[, "mu[1]"] )
summarylnfo[ "nu2" , ] = ncncSummary( ncncChain[, "nmu[2]"] )
summarylnfo[ "muDiff" , ] = ncncSunmmary( ncncChain[, "rmu[ 1] "]
- nmcnecChain[, "nmu[ 2] "] ,
conmpVal =0 )
summaryl nfo[ "sigmal" , ] = ncncSunmary( ncncChain[, "sigma[ 1] "] )
summaryl nfo[ "sigma2" , ] = ncncSunmary( ncncChain[, "sigma[ 2] "] )
summarylnfo[ "sigmaD ff" , ] = ncncSummary( ncncChai n[, "sigma[ 1] "]
- ncncChain[,"sigma[2]"] ,
conpVal =0 )
summarylnfo[ "nu" , ] = nmcnecSummary( necncChai n[, "nu"]
summar yl nfo[ "nuLogl0" , ] = ncncSummary( | oglO(ncncChain[,"nu"]) )
N1 = | ength(yl)
N2 = | ength(y2)

effSzChain = ( ( ncnecChain[,"mu[1]"] - ncnecChainl, "nmu[2]"] )
/ sqgrt( ( nmcncChain[, "sigm[l1l]"]"2
+ ncncChain[,"sigm[2]"]”2 ) [ 2 ) )
summaryl nfo[ "effSz" , ] = ncncSumary( ef f SzChain , conpVal =0 )
# O, use sanpl e-size weighted version:
# effSz = ( mul - mu2 ) / sqgrt( ( sigml”2 *(Nl-1) + sigma2”"2 *(N2-1) )
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# I (N1+N2-2) )
# Be sure also to change plot |abel in BESTpl ot function, bel ow
return( summarylnfo )

BESTpl ot = function( yl1 , y2 , ncntChain , ROPEm=NULL , ROPEsd=NULL ,
ROPEef f =NULL , showCurve=FALSE , pairsPl ot =FALSE ) {

# This function plots the posterior distribution (and data).

# Description of argunents:

# yl and y2 are the data vectors.

# ncncChain is a list of the type returned by function BTT.

# ROPEmis a two el enent vector, such as c(-1,1), specifying the limt

# of the ROPE on the difference of neans.

# ROPEsd is a two el enent vector, such as c(-1,1), specifying the [imt

# of the ROPE on the difference of standard devi ati ons.

# ROPEeff is a two el enent vector, such as c(-1,1), specifying the limt
# of the ROPE on the effect size.

# showCurve is TRUE or FALSE and indi cates whether the posterior should
# be displayed as a histogram (by default) or by an approxi mate curve.
# pairsPlot is TRUE or FALSE and indi cates whether scatterplots of pairs
# of paraneters should be displ ayed.

mul = ncncChain[, "mu[ 1] "]

mu2 = ncncChain[, "mu[ 2] "]
sigml = ncncChainf, "sigma[ 1] "]
sigma2 = ncncChainf[, "sigm[ 2] "]
nu = ncncChain[, "nu"]
if ( pairsPlot ) {
# Plot the paraneters pairwi se, to see correl ations:
openG aph(w dt h=7, hei ght =7)
nPt ToPl ot = 1000
plotldx = floor(seq(l,!ength(nmul), by=Iength(nul)/nPtToPlot))
panel .cor = function(x, y, digits=2, prefix="", cex.cor, ...) {
usr = par("usr"); on.exit(par(usr))
par(usr = ¢(0, 1, 0, 1))
ro=(cor(x, y))
txt = format(c(r, 0.123456789), digits=digits)[1]
txt = paste(prefix, txt, sep="")
i f(m ssing(cex.cor)) cex.cor <- 0.8/strw dth(txt)
text (0.5, 0.5, txt, cex=1.25 ) # was cex=cex.cor*r

}
pairs( cbind( nmul , nmu2 , sigmal , sigma2 , 10gl0(nu) )[plotldx,] ,
| abel s=c( expression(mu[1l]) , expression(nu[2]) ,
expression(sigma[1l]) , expression(sigm[2]) ,
expression(l oglO(nu)) ) ,
| ower . panel =panel . cor , col ="skybl ue" )
}
# source("plotPost.R') # in DBDA2E-utilities.R
# Set up w ndow and | ayout:
openG aph(w dt h=6. 0, hei ght =8. 0)
| ayout( matrix( c(4,5,7,8,3,1,2,6,9,10) , nrow=5, byrow=FALSE ) )
par( mar=c(3.5,3.5,2.5,0.5) , ngp=c(2.25,0.7,0) )

# Sel ect thinned steps in chain for plotting of posterior predictive curves:
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chai nLength = NRON ntntChain )
nCurvesToPl ot = 30
stepldxVec = seq( 1 , chainLength , floor(chai nLength/ nCurvesToPlot) )
xRange = range( c(yl,y2) )
if ( isTRUE( all.equal ( xRange[2] , xRange[1l] ) ) ) {
meanSi gna = nean( c(sigml, si gm2)
xRange = xRange + c( -nmeanSigma , neanSi gma )

}

xLi m

c( xRange[1]-0.1*(xRange[ 2] - xRange[ 1] ) ,
xRange[ 2] +0. 1* ( xRange[ 2] - xRange[ 1] ) )
xVec = seq( xLinmfl1] , xLinf2] , |ength=200 )
maxY = max( dt( O , df=max(nu[stepldxVec]) ) /
m n(c(sigmal[stepldxVec], si gma2[ st epl dxVec])) )
# Plot data yl and smattering of posterior predictive curves:
stepldx =1
plot( xVec , dt( (xVec-nmul[stepldxVec[stepldx]])/sigml[stepldxVec|stepldx]]
df =nu[ st epl dxVec[stepl dx]] )/sigml[stepldxVec[stepldx]] ,
yli mec(0, maxyY) , cex.lab=1.75 ,
type="1" , col ="skyblue" , Iwd=1 , xlab="y" , ylab="p(y)"
mai n="Data G oup 1 w. Post. Pred." )
for ( stepldx in 2:length(stepldxVec) ) {
i nes(xVec, dt( (xVec-nul[stepldxVec| st

e )/ si gmal[ st epl dxVec| st epl dx]
df =nu[ st epl dxVec| st epl dx
)

pldx]])
11 )/sigmal[stepldxVec[stepldx]] |,

!
]

type="I" , col ="skyblue" , |wd=1
}
hi st Bi nWd = nedi an(si gmal)/2
hi st Center = nean(nul)
hi st Breaks = sort( c( seq( histCenter-histBinWd/2 , m n(xVec)-histBi nW/2 ,
-hi st BinwWl ),
seq( histCenter+histBinWl/2 , nmax(xVec)+histBi nWl/2 ,
histBinWl ) , xLim) )
histinfo hist( yl , plot=FALSE , breaks=hi stBreaks )

yPI ot Vec hi st I nf o$density
yPl ot Vec[ yPlotVec==0.0] = NA
xPl ot Vec = hi st nfo$mn ds
xPl ot Vec[ yPlotVec==0.0] = NA
poi nts( xPlotVec , yPlotVec , type="h" , Iwd=3 , col="red" )
text ( max(xVec) , maxY , bquote(N 1]==.(length(yl))) , adj=c(1.1,1.1) )
# Plot data y2 and smattering of posterior predictive curves:
stepldx =1
plot( xVec , dt( (xVec-nmu2[stepldxVec[stepldx]])/sigma2[stepldxVec|stepldx]]
df =nu[ st epl dxVec[ stepl dx]] )/sigma2[stepldxVec[stepldx]] ,
yli mec(0, maxyY) , cex.lab=1.75 ,
type="1" , col ="skyblue" , Iwd=1 , xlab="y" , ylab="p(y)" ,
mai n="Data G oup 2 w. Post. Pred." )
for ( stepldx in 2:length(stepldxVec) ) {
i nes(xVec, dt( (xVec-nu2[stepldxVec[stepldx]])/sigm2[stepldxVec[stepldx]
df =nu[ st epl dxVec[ stepl dx]] )/sigma2[stepldxVec[stepldx]] ,
type="1" , col ="skyblue" , Iwl=1)

}
hi st Bi nWd = nedi an(si gnma2)/ 2
hi st Center = nean(nu2)

hi st Br eaks sort( c( seq( histCenter-histBinWil/2 , m n(xVec)-histBinWl/2 ,
-hi st BinWl ),
seq( histCenter+histBinWl/2 , nmax(xVec) +histBi nWl/2 ,
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histBinWwd ) , xLim) )
hi stlnfo hist( y2 , plot=FALSE , Dbreaks=hi stBreaks )
yPl ot Vec hi st | nf o$density
yPl ot Vec[ yPlotVec==0.0] = NA
xPl ot Vec = hi st nfo$m ds
xPl ot Vec[ yPlotVec==0.0] = NA
poi nts( xPlotVec , yPlotVec , type="h" , Ilwd=3 , col ="red"
text( max(xVec) , maxY , bquote(N 2]==.(length(y2))) , adj=c(1.1,1.1) )

# Pl ot posterior distribution of paraneter nu:

histinfo = plotPost( |ogl0(nu) , col ="skyblue" , # breaks=30 |,
showCur ve=showCur ve
x| ab=bquote("1 0ogl0("*nu*")") , cex.lab = 1.75 ,
cenTend=c("node", "nedi an", "nean")[1] ,
mai n="Normality" ) # (<0.7 suggests kurtosis)

# Plot posterior distribution of paranmeters nul, nu2, and their difference:
xlim=range( c( nul , nu2 ) )
histinfo = plotPost( mul , xlimxlim, cex.lab = 1.75 ,
showCur ve=showCur ve
x| ab=bquote(nu[1]) , nain=paste("Goup", 1, "Man") |,
col ="skybl ue" )

histinfo = plotPost( mu2 , xlinxlim, cex.lab = 1.75 ,
showCur ve=showCur ve
x| ab=bquote(nu[2]) , main=paste("G&Goup", 2,"Mean") ,
col ="skybl ue" )

histInfo = plotPost( nmul-nu2 , conpVal =0 , showCurve=showCurve

x| ab=bquote(mu[1] - mu[2]) , cex.lab = 1.75 , ROPE=ROPE
mai n="Di fference of Means" , col ="skybl ue" )

# Pl ot posterior distribution of paramis sigml, signma2, and their differenc
xI'imerange( c( sigmal , sigma2 ) )
histinfo = plotPost( sigmal , xlinmexlim, cex.lab = 1.75 ,

showCur ve=showCur ve

x| ab=bquote(sigma[1l]) , mai n=paste("Goup",1,"Std. Dev.

col ="skybl ue" , cenTend=c("node", "nedi an", "nean")[1] )
histinfo = plotPost( sigma2 , xlimxlim, cex.lab = 1.75 ,

showCur ve=showCur ve

x| ab=bquote(sigma[2]) , main=paste("Goup",2,"Std. Dev.

col ="skybl ue" , cenTend=c("node", "nedi an", "nean”)[1] )
histinfo = plotPost( sigml-sigm2 ,

conmpVal =0 , showCur ve=showCur ve

x| ab=bquote(sigma[1l] - sigma[2]) , cex.lab = 1.75 ,
ROPE=ROPEsd ,

mai n="Di fference of Std. Dev.s" , col ="skybl ue"
cenTend=c("node", "nedi an", "nean")[1] )

# Plot of estimated effect size. Effect size is d-sub-a from
# Macmllan & Creel man, 1991; Sinpson & Fitter, 1973; Swets, 1986a, 1986b.
effectSize = ( mul - mu2 ) / sqgrt( ( sigmal”*2 + sigma2”2 ) /| 2 )
histinfo = plotPost( effectSize , conpVal=0 , ROPE=ROPEeff |,
showCur ve=showCur ve
x|l ab=bquote( (mu[1]-mu[2])
/sqrt((sigma[1] "2 +sigma[2]72 )/2 ) ),
cenTend=c("node", "nedi an", "nean")[1] , cex.lab=1.0 , n=m

Page 20
"Truth has to be repeated constantly, because Error also is being preached all the time, and not just by a few, but by the multitude. In the Press and
Encyclopaedias, in Schools and Universities, everywhere Error holds sway, feeling happy and comfortable in the knowledge of having Majority on its
side." ~Johann Wolfgang von Goethe



No image found WWW.COGNITIVE-LIBERTY.ONLINE
"Disobedience is the true foundation of liberty. The obedient must be slaves." ~Henry David Thoreau

col ="skybl ue" )
O use sanpl e-si ze wei ghted version:
Hedges 1981; Wetzels, Raaijnakers, Jakab & Wagennmakers 2009.
N1 = I ength(yl)
N2 = length(y2)
effectSize = ( mul - mu2 ) / sqrt( ( sigmal”"2 *(N1-1) + sigma2”2 *(N2-1) )
[ (N1+N2-2) )
Be sure also to change BESTsummary function, above.
histinfo = plotPost( effectSize , conpVal=0 , ROPE=ROPEeff |,
showCur ve=showCur ve
xl ab=bquote( (nmu[1]-nmu[2])
/sqrt((sigma[1]72 *(N[1]-1)+sigma[2]"2 *(N[2]-1))/ (N 1]+N 2]-2))
cenTend=c("node", "nedi an", "nean")[1] , cex.lab=1.0 , mai n="Effect
return( BESTsummary( yl , y2 , ncncChain ) )
} # end of function BESTpl ot

HHHIFHFHFHFEHFHHHFHHR

BESTpower = function( ncncChain , N1 , N2 , ROPEm, ROPEsd , ROPEeff ,
maxHDI Wn , maxHDI Wd , maxHDI Weff |, nRep=200 ,
ncnclengt h=10000 , saveNane="BESTpower. Rdat a"
showFi rst Nrep=0 ) {
This function estimates power.
Descri ption of argunents:
ncncChain is a matrix of the type returned by function BESTntnt.
N1 and N2 are sanple sizes for the two groups.
ROPEmis a two el enent vector, such as c(-1,1), specifying the limt
of the ROPE on the difference of neans.
ROPEsd is a two el ement vector, such as c(-1,1), specifying the limt
of the ROPE on the difference of standard devi ati ons.
ROPEeff is a two el enent vector, such as c(-1,1), specifying the limt
of the ROPE on the effect size.
maxHDI Wn i s the maxi num desired width of the 95% HDI on the difference
of means.
maxHDI Wd is the maxi mum desired width of the 95% HDI on the difference
of standard devi ati ons.
maxHDI Weff is the maxi num desired width of the 95% HDI on the effect size.
nRep i s the nunber of simnulated experinents used to estimte the power.
#source("HDI of MCMC. R') # in DBDA2E-utilities.R
#source("HDl of ICDF. R") # in DBDA2E-utilities.R
chai nLength = NRON ntntChain )
# Sel ect thinned steps in chain for posterior predictions:
stepldxVec = seq( 1 , chainLength , floor(chai nLength/nRep) )

HFHHIFHFHFHFHHHFHFEFEHHR

goal Tally = list( HDmgt. ROPE = c(0) ,
HDImI|t.ROPE = c(0) ,
HDI min. ROPE = c(0) ,

HDI m wd. max = c(0) ,

HDI sd. gt . ROPE = ¢c(0) ,
HDl sd.lt. ROPE = c(0) ,
HDI sd. i n. ROPE = c(0) ,

HDI sd. wd. max = c¢(0) ,

HDI ef f. gt. ROPE = c(0) ,
HDl eff.lt. ROPE = c(0) ,
HDI ef f.in. ROPE = c(0) ,

HDI ef f . wd. max = c(0) )
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power = list( HDimgt.ROPE = ¢(0,0,0) ,
HDOmIlt.ROPE = ¢(0,0,0) ,
HDI min. ROPE = ¢(0,0,0) ,
HDI m wd. max = c¢(0,0,0) ,
HDI sd. gt . ROPE = ¢(0,0,0) ,
HDI sd. I t. ROPE = ¢(0,0,0) |,
HDI sd. i n. ROPE = ¢(0,0,0) |,
HDI sd. wd. max = ¢(0,0,0) ,
HDI ef f. gt. ROPE = ¢(0,0,0) ,
HDleff.lt. ROPE = ¢(0,0,0) ,
HDI ef f.in. ROPE = ¢(0,0,0) ,
HDI ef f.wd. max = ¢(0,0,0) )
nSim= 0
for ( stepldx in stepldxVec ) {
nNSim=nSim+ 1
(oF- 1 O (R W ¢ HO R R S S W 1
cat( paste( "Power conputation: Sinulated Experinment" , nSim, "of" ,
| engt h(stepldxVec) , ":\n\n" ) )
# Get paraneter values for this sinulation:
mulVal = ntntChain[stepldx, "mu[1]"]
mu2Val = ntntChai n[ stepldx, "mu[ 2] "]
sigmalVval = ntntChai n[stepldx, "sigma[1]"]
si gma2Vval = ntntChai n[ st epl dx, "sigma[ 2] "]
nuVal = ntntChai n[ stepl dx, "nu"]

}
i

# Cenerate sinulated data:

yl =rt( N1, df=nuval ) * sigmalVal + nulVal

y2 =rt( N2, df=nuval ) * sigma2Val + nu2Val

# Get posterior for sinulated data:

si mChain = BESTncnec( yl1l, y2, nunBavedSt eps=ntntlLength, thinSteps=1,

showMCMC=FALSE )

if (nSim<= showFirstNrep ) { BESTplot( y1, y2, sinChain, ROPEmROPEmM RCF
goal Tal | y$HDI m gt . ROPE = goal Tal | y$HDI m gt . ROPE + 1 }

if ( HDIn2] < ROPEn{1] ) { goal Tally$HDIm I t. ROPE = goal Tal | y$HDI m | t . RCF
goal Tal | y$HDI m i n. ROPE = goal Tal | y$HDImin. ROPE + 1 }

if ( HDInf2] - HDInf1] < maxHDI Wn) { goal Tal | y$HDI m wd. max = goal Tal | y$HL
goal Tal | y$HDI sd. gt . ROPE = goal Tal | y$HDI sd. gt . ROPE + 1 }

if ( HDIsd[2] < ROPEsd[1l] ) { goal Tall y$HDI sd. | t. ROPE = goal Tal | y$HDI sd. | t
goal Tal | y$HDI sd. i n. ROPE = goal Tal | y$HDI sd. i n. ROPE + 1 }

if ( HDlsd[2] - HDIsd[1] < maxHDIWsd ) { goal Tal | y$HDI sd. wd. max = goal Tal |
goal Tal | y$HDI ef f . gt . ROPE = goal Tal | y$HDI ef f. gt . ROPE + 1 }

if ( HDleff[2] < ROPEeff[1] ) { goal Tall y$HDI eff.|t. ROPE = goal Tal | y$HDI ef
goal Tal | y$HDI ef f . i n. ROPE = goal Tal | y$HDI eff.in. ROPE + 1 }

if ( HDleff[2] - HD eff[1l] < nmaxHDI Weff ) { goal Tall y$HDI ef f. wd. nax = goal

war ni ng("pcntQut indicates nore than 50% outliers; did you intend this?")

( nQut <2 &pentQut > 0 ) {
st op(" Conbi nati on of nPerGp and pcntQut yields too few outliers.™)

if ( nln <2 ) { stop("Too few non-outliers.”) } sdN = function( x ) { sqgrt(

yQut = rnorm(n=Nout) # Random val ues for outliers
yQut =((yQut - nmean(yQut))/sdN(yQut))*(si gma*sdOQut Mul t) +mu # Real i ze exact|
}
y = c(y,yQut) # Concatenate main with outliers.
return(y)
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yl
y2
#

genDat ( mu=mul , sigma=sdl , Nin=nln , Nout=nQut )
genDat ( nmu=nu2 , sigma=sd2 , Nin=nln , Nout=nCQut )

# Set up wi ndow and | ayout:
openG aph(w dt h=7, hei ght =7) # Pl ot the data.
| ayout (matri x(1:2, nrow=2))

histinfo

= hist( yl , main="Sinulated Data" , col ="pink2" , border="white"
xl i mFrange(c(yl,y2)) , breaks=30 , prob=TRUE )

text( max(c(yl,y2)) , max(histlnfo$density) ,
bquot e(N==. (nPerGp)) , adj=c(1,1) )

xI ow=m n(

hi st | nf o$br eaks)

xhi =max( hi st | nf o$br eaks)
xconb=seq( xl ow, xhi , | engt h=1001)
lines( xconmb , dnorm(xconb, nean=nul, sd=sdl)*nl n/ (nl n+nQut) +

dnor m( xconb, nean=nmul, sd=sd1*sdCQut Mul t) *nQut/ (nl n+nCQut) , |wd=3 )

[ ines( xconmb , dnorm(xconb, nean=nul, sd=sd1) *nl n/ (nl n+nCQut)
| ty="dashed" , col ="green", |wl=3)

lines( xconb , dnorm xconb, nean=nul, sd=sd1*sdQut Mul t) *nCQut/ (nl n+nCut)
| ty="dashed" , col="red", |wd=3)

histlnfo

= hist( y2 , main="" , col ="pink2" , border="white"
x| i nFrange(c(yl,y2)) , breaks=30 , prob=TRUE )

text( max(c(yl,y2)) , max(histlnfo$density) ,
bquot e(N==. (nPerGp)) , adj=c(1,1) )

x| ow=m n(

hi st | nf o$br eaks)

xhi =max( hi st | nf o$br eaks)
xconmb=seq( x| ow, xhi , | engt h=1001)
lines( xconb , dnorm xconb, nean=nu2, sd=sd2) *nl n/ (nl n+nQut) +

dnor m( xconb, nean=nu2, sd=sd2*sdCQut Mul t) *nQut/ (nl n+nQut) , | wd=3)

lines( xcomb , dnorm(xconb, nean=rmu2, sd=sd2) *nl n/ (nl n+nCQut)
| ty="dashed" , col ="green", |wd=3)

I ines( xconmb , dnorm(xconb, nean=nu2, sd=sd2*sdQut Mul t) *nQut / ( nl n+nCut)
| ty="dashed" , col="red", |wd=3)

#
return( |

ist( yl=yl , y2=y2 ) )

[/su_tab] [su_tab title="BEST — Bayesian MCMC power analysis” disabled="no” anchor=""url=""

target="blank” class=""]

Version of May 26, 2012. Re-checked on 2015 May 08.
John K. Kruschke

j ohnkruschke@mai | . com

htt p: / / ww. i ndi ana. edu/ ~kr uschke/ BEST/

#

#
#
#
#
#
#
#

F+

This programis believed to be free of errors, but it cones with no guarante

The user

bears all responsibility for interpreting the results.

Pl ease check the webpage above for updates or corrections.

### ER IR I b S S S S b S I S I I b S S I b S b S S S S R I b S R I R S R b S S b

#i#t **xxxxxxx SEE FI LE BESTexanpl €. R FOR | NSTRUCTI ONS ** %% % k%% %% x &

### R IR b A S b S bk I b S b I b b S b b S b b S b S R SRR S b S b S b b I b S S b b S b S b S b
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# OPTIONAL: Clear R s nenory and graphics:
ro(list=ls()) # Careful! This clears all of R s nenory!
graphics.off() # This closes all of R s graphics w ndows.

# Get the functions |loaded into R s working nenory:
sour ce( " BEST. R")

Hoe o o o o o i o o e o o e o o e o e o e o e o e e o e e e e e e e e e e e e e e e e e e e e e e e e e e e e oo
# RETROSPECTI VE PONER ANALYSI S.
# 11 This section assunmes you have already run BESTexanple.R !!

# Re-load the saved data and MCMC chain fromthe previously conducted

# Bayesi an analysis. This re-loads the variables yl, y2, ncncChain, etc.

| oad( " BESTexanpl eMCMC. Rdat a"

power = BESTpower( ntncChain , Nl=length(yl) , N2=length(y2) ,
ROPEnm=c(-0.1,0.1) , ROPEsd=c(-0.1,0.1) , ROPEeff=c(-0.1,0.1)
maxHDI Wn=2. 0 , maxHDI Wd=2.0 , naxHDI Wff=0.2 , nRep=1000 |,
ncncLlengt h=10000 , saveNane = "BESTexanpl eRetr oPower. Rdat a"

# PROSPECTI VE PONER ANALYSI'S, using fictitious strong data.

# Generate large fictitious data set that expresses hypothesis:

prospect Data = makeData( nmul=108, sd1=17, nu2=100, sd2=15, nPer G p=1000,

pcnt Qut =10, sdQut Mult=2. 0, rnd. seed=NULL )

ylpro = prospectData$yl # Merely renanmes simulated data for conveni ence bel ow.

y2pro = prospectData$y2 # Merely renanmes simul ated data for conveni ence bel ow.

# Cenerate Bayesian posterior distribution fromfictitious data:

# (uses fewer than usual MCMC steps because it only needs nRep credible

# paraneter conbinations, not a high-resolution representation)

ncncChai nPro = BESTnenc( ylpro , y2pro , numBavedSt eps=2000 )

post I nfoPro = BESTplot( ylpro , y2pro , ntntChainPro , pairsPl ot=TRUE )

save( ylpro, y2pro, ntncChai nPro, postlnfoPro,

fil e="BESTexanpl ePr oPower MCMC. Rdat a" )

# Now conpute the prospective power for planned sanple sizes:

Nlpl an = N2plan = 50 # specify planned sanpl e size

power Pro = BESTpower ( ntntChai nPro , N1=Nlplan , N2=N2plan , showFirstNrep=5 ,
ROPEm=c(-1.5,1.5) , ROPEsd=c(-0.0,0.0) , ROPEeff=c(-0.0,0.0
maxHDl Wn=15. 0 , naxHDI Wd=10.0 , maxHD Weff=1.0 , nRep=1000
ncnclengt h=10000 , saveNane = "BESTexanpl ePr oPower. Rdata" )

[/su_tab] [/su_tabs] [/su_spoiler] [su_divider style="dashed” divider_color="#0007? link_color="#000?
size="1? margin="07] [su_spoiler title="Various plots” open="no” style="default” icon="plus”
anchor="plots” class=""] [su_tabs vertical="yes"] [su_tab title="Beanplots” disabled="no” anchor=""

url=""target="blank” class=""]
#https://cran.r-project.org/ web/ packages/ beanpl ot/ beanpl ot . pdf
par( nfrow =c( 1, 4)

w t h(dat aexp2, beanplot(v00, ylim= c¢(0,10), col="Iightgray", main = "v00", ke
wi t h(dat aexp2, beanplot(v0l, ylim= c(0,10), col="lightgray", main = "v0l", ke
wi t h(dat aexp2, beanpl ot (v10, ylim= c(0,10), col="darkgray", main = "v10", ker
wi t h(dat aexp2, beanplot(v1ll, ylim= c(0,10), col="darkgray", main = "v11", Kker
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#wth ylimand titles

w t h(dat aexp2, beanpl ot (v00, ylab = "VAS Brightness rating", xlab = "beanpl ot
ylim= c¢(0, 10), col ="darkgray", main = "v00", kernel = "gaussian", cut = 3, cu
overallline = "mean", horizontal = FALSE, side = "no", jitter = NULL, beanli ne

i nstall.packages ("beanplot")
l'ibrary("beanplot")
par( nmfrow=c¢c( 1, 2 ) )

wi t h(dat aexp2, beanpl ot (v00, col ="darkgray", main = "v00", kernel = "gaussian"
wi t h(dat aexp2, beanpl ot (v0l, col ="darkgray", main = "v01", kernel = "gaussian"
par( nfrow =c( 1, 2 ) )
wi t h(dat aexp2, beanpl ot (v10, col ="darkgray", main = "v10", kernel = "gaussian”
wi t h(dat aexp2, beanpl ot (v1l, col ="darkgray", main = "v11", kernel = "gaussian"
stripchart(variable ~ factor, vertical =TRUE, nethod="stack"

yl ab="vari abl e", data=St ackedDat a)
#two si ded
wi t h(dat aexpl, beanpl ot (v00, v10, col ="darkgray", main = "v00 vs. v10", Kkernel
#verticalpar( nfrow=1c( 2, 1) )
i nstall.packages ("beanplot")
l'ibrary("beanplot")
par( mfrow=c¢( 2, 1) ) # layout matrix
wi t h(dat aexpl, beanpl ot (v00, v10, main = "v00 vs. v10", kernel = "gaussian", c
cutmn = -Inf, cutmax = Inf, overallline = "nean”, horizontal = T, side = "bot
wi t h(dat aexpl, beanplot(v0l, v11, main = "v01 vs. v1l1", kernel = "gaussian", c
cutmn = -Inf, cutmax = Inf, overallline = "nean", horizontal = T, side = "bot

#expl

dat aexpl <-
read.tabl e("http://ww.irrational -decisions.conf phd-thesis/dataexpl.csv",
header =TRUE, sep=",", na.strings="NA", dec=".", strip.white=TRUE)

par( nfrow = c( 1, 2) )

w t h(dat aexpl, beanplot(v00, ylim= ¢(0,7), col="lightgray", main = "v00", Kker
w t h(dat aexpl, beanplot(v10, ylim= ¢(0,7), col="lightgray", main = "vO0l", Kker
par( nfrow = c( 1, 2) )

wi t h(dat aexpl, beanplot(v0l, ylim= c(3,10), col="darkgray", main = "v10", ker
wi t h(dat aexpl, beanplot(v1ll, ylim= c(3,10), col="darkgray”, main = "v11", Kker

[/su_tab] [su_tab title="Density and Rug plot” disabled="no” anchor="" url="" target="blank” class=""]
#hi st ogram and rug pl ot

pl ot (densi t y(dat aexp2$v00))
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rug(dat aexp2%$v00, col =2, |wd=3.5)
HAHRHHHHHHH B R
I'i brary( MASS)

pl ot (densi t y(dat aexp2$v00, bw=5))
rug( dat aexp2$v00+ rnor (| engt h(dat aexp2$v00), sd=5), col =2, |wd=3.5)

[/su_tab] [su_tab title="Dirac function — Interdisciplinarity versus Overspecialisation” disabled="no”

anchor=""url="" target="blank” class=""]
x = ¢(5)
y =1¢(9)

pl ot (x,y,type="h",xlimc(0, 10), ylimc(0, 10), | wd=2, col ="bl ue", yl ab="know edge",

[/su_tab] [su_tab title="Google Trends” disabled="no” anchor="" url="" target="blank” class=""]

i nstall.packages("gtrendsR")

library(gtrendsR)

gtrends(c("bayesian i nference", "p-value"), time = "all") # since 2004

res <- gtrends(c("Bayesian inference", "Markov Chain Mnte Carlo", "ANOVA"), ¢
res <- gtrends("Markov Chain Monte Carlo", geo = c("US", "GB", "DE"))

pl ot (res)

#get vars

| engt h(res)

str(res)

res$i nterest _over tine
ff<-resS$interest over tine

scatterpl ot (ff$hits~ff$date| geo, reg.line=FALSE, snoot h=FALSE, spread=FALSE,

res2 <- gtrends(c("p-value", "bayes factor"))

”n ”n

[/su_tab] [su_tab title="JASP prior & posterior plot” disabled="no” anchor=""url=
class=""]

l'ibrary(plotrix)

target="blank”

.likelihoodShi ftedT <- function(par, data) {
-sun(log(dt((data - par[1l])/par[2], par[3])/par[2]))

}
.dposteriorShiftedT <- function(x, paraneters, oneSided) { # function that ret
paraneters[1l])/paranmeters[2], paraneters[3], lower.tail = FALSE),
0)
} else if (oneSided == "left") {
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}

ifelse(x <=0, (
paraneters|[1
0)

dt ((
])/ paranmeters[2], paraneters[3], lower.tail = TRUE)

t
)

.dprior <- function(x, r, oneSided = oneSided) {

}

# function that returns the prior density

if (oneSided == "right") {
y <- ifelse(x <0, 0, 2/(pi *r * (1 + (x/r)"2)))
return(y)

if (oneSided == "left") {
y <- ifelse(x >0, 0, 2/(pi *r * (1 + (x/r)"2)))
return(y)

} else {

return(l/(pi * r * (1 + (x/r)"2)))

.plotPosterior.ttest <- function(x = NULL, y = NULL, paired = FALSE, oneSi ded

BF, BFH1IHO = TRUE, iterations = 10000, rscale = "nediunt, Ilwd = 2,
cexPoints = 1.5, cexAxis = 1.2, cexYlab = 1.5, cexXlab = 1.5, cexTextBF
cexCl = 1.1, cexLegend = 1.2, IwdAxis = 1.2, addlnformation = TRUE
dont Pl ot Data = FALSE) {

i f (addlnformation) {

par(mar = c¢(5.6, 5, 7, 4 + 0.1, las = 1)
} else {
par(mar = c(5.6, 5, 4, 4) + 0.1, las = 1)

if (dontPlotData) {

plot(1l, type = "n", xlim=0:1, ylim

0:1, bty = "n", axes = FALSE,

xlab = "", ylab = "")
axis(1l, at :"0:1, | abel s = FALSE, cex.axis = cexAxis, Iwd = | wdAxis,
axis?g?ba? = %:1, | abel s = FALSE, cex.axis = cexAxis, |wd = | wdAxi s,
ylab = "")
next(text = "Density", side = 2, las = 0, cex = cexYlab, line = 3.25)
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nt ext (expressi on(paste("Effect size", ~delta)), side = 1, cex = cexXl a
line = 2.5)
return()
if (rscale == "medium') {
r <- sqrt(2)/2
if (rscale == "wide") {
r <-1
if (rscale == "ultraw de") {
r <- sqgrt(2)
if (nmode(rscale) == "nuneric") {

r <- rscale

if (oneSided == FALSE) {
nul l I nterval <- NULL

}
if (oneSided == "right")
nul l I nterval <- c(0, Inf)

}

if (oneSided == "left") {
nullInterval <- c(-Inf, 0)

}

# sanple fromdelta posterior
sanpl es <- BayesFactor::ttestBF(x = X, y =y, paired = paired, posterior =
iterations = iterations, rscale =r)

delta <- sanples[, "delta"]

# fit shifted t distribution
if (is.null(y)) {

del taHat <- nean(x)/sd(x)
N <- | ength(x)

df <- N- 1

sigmaStart <- 1/N

} else if (paired) {

del taHat <- nean(x - y)/sd(x - y)
N <- | ength(x)

df <- N- 1

sigmaStart <- 1/N

} elseif (lis.null(y) && !'paired) {
N1 <- | ength(x)

N2 <- length(y)
sdPool ed <- sqrt(((N1 - 1) * var(x) + (N2 - 1) * var(y))/(NL +
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N2) )
del taHat <- (nean(x) - nean(y))/sdPool ed
df <- NI + N2 - 2
sigmaStart <- sqrt(NL * N2/ (N1 + N2))
}

if (sigmaStart < 0.01)
sigmaStart <- 0.01

paranmeters <- try(silent = TRUE, expr = optin(par = c(deltaHat, sigmaStart
df), fn = .likelihoodShiftedT, data = delta, nethod = "BFGS") $par)

if (class(paraneters) == "try-error") {
paranmeters <- try(silent = TRUE, expr = optimpar = c(deltaHat,

sigmaStart, df), fn = .likelihoodShiftedT, data = delta, nethod =
}

i f (BFHLHO) {

BF10 <- BF
BFO1 <- 1/BF10

} else {

BFO1 <- BF
BF10 <- 1/BFO1

# set limts plot
xl'im<- vector("numeric", 2)

if (oneSided == FALSE) {

xlimMl] <- mn(-2, quantile(delta, probs = 0.01)[[1]])
xlin2] <- max(2, quantile(delta, probs = 0.99)[[1]])
if (length(x) < 10) {
i f (addlnformation) {
stretch <- 1.52
} else {
stretch <- 1.4
}
} else {
stretch <- 1.2 } } if (oneSided == "right") { # if (length(deltald

# possible: To few posterior sanples in tested interval')

xlin1l] <- mn(-2, quantile(delta[delta >= 0], probs = 0.01)[[1

xlin2] <- max(2, quantile(delta[delta >= 0], probs = 0.99)[[1]”)
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if (any(is.na(xlim)) {

xlimMl] <- mn(-2, .qShiftedT(0.01, paraneters, oneSided = "right"
xlin2] <- max(2, .qShiftedT(0.99, paraneters, oneSided = "right")

}
stretch <- 1.32
}
if (oneSided == "left") {
#if (length(delta[delta <= 0]) < 10) return('Plotting is not
# possible: To few posterior sanples in tested interval')
xlin1l] <- mn(-2, quantile(delta[delta <= 0], probs = 0.01)[[1]])
xlin2] <- max(2, quantile(delta[delta <= 0], probs = 99)[[1]1)
if (any(is.na(xlim)) {
xlinm1l] <- mn(-2, .qgShiftedT(0.01, paranmeters, oneSided = "left")
xlin2] <- max(2, .qShiftedT(0.99, paraneters, oneSided = "left"))
}
stretch <- 1.32
}
xticks <- pretty(xlim
ylim<- vector("nuneric", 2)
ylinml] <- 0
dmax <- optim ze(function(x) .dposteriorShiftedT(x, paraneters = paraneter
oneSi ded = oneSi ded), interval = range(xticks), maxi mum = TRUE) $obj ect

ylin 2] <- max(stretch * .dprior(0, r, oneSided = oneSided), stretch *
dmax) # get maxi mum density

# cal cul ate position of 'nice' tick marks and create | abels
yticks <- pretty(ylim

xl abel's <- format C(xticks, 1, format ")
yl abel s <- format C(yticks, 1, format f

# conpute 95%credi ble interval & nedian:
if (oneSided == FALSE) {

Cllow <- quantile(delta, probs = 0.025)[[1]]

Cl high <- quantile(delta, probs = 0.975)[[1]]

medi anPosterior <- nedi an(delta)

if (any(is.na(c(Clow, < high, nedianPosterior)))) {

Cllow <- .qShiftedT(0.025, paraneters, oneSi ded = FALSE)
Cl high <- .gShiftedT(0.975, paraneters, oneSided = FALSE)
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medi anPosterior <- .qShiftedT(0.5, paraneters, oneSided = FALSE)

}
}
if (oneSided == "right") {
Cllow <- quantile(delta[delta >= 0], probs = 0.025)[[1]]
Clhigh <- quantile(delta[delta >= 0], probs = 0.975)[[1]]
medi anPosterior <- nedian(delta[delta >= 0])
if (any(is.na(c(Clow, C high, nedianPosterior)))) {
Cllow <- .qShiftedT(0.025, paranmeters, oneSided = "right")
Cl high <- .gShiftedT(0.975, paraneters, oneSided = "right")
medi anPosterior <- .qShiftedT(0.5, paranmeters, oneSided = "right")
}
}
if (oneSided == "left") {
Cllow <- quantile(delta[delta <= 0], probs = 0.025)[[1]]
Clhigh <- quantile(delta[delta <= 0], probs = 0.975)[[1]]
medi anPosterior <- nmedian(delta[delta <= 0])
if (any(is.na(c(Clow, Clhigh, nmedianPosterior)))) {
Cllow <- .qShiftedT(0.025, paraneters, oneSided = "left")
Clhigh <- .qShiftedT(0.975, paraneters, oneSided = "left")
nmedi anPosterior <- .qShiftedT(0.5, paranmeters, oneSided = "left")
}
}

posteriorLine <- .dposteriorShiftedT(x = seq(m n(xticks), max(xticks),
| ength. out = 1000), paraneters = paraneters, oneSi ded = oneSi ded)

xlim<- c¢(mn(Cllow, range(xticks)[1]), max(range(xticks)[2], Clhigh)) ploc

next(text = "Density", side = 2, las = 0, cex = cexYlab, line = 4)
} else if (nchar(yl abel s[Iength(ylabels)]) == 4) {
next(text = "Density", side = 2, las = 0, cex = cexYlab, line = 3.25)
} else if (nchar(ylabels[length(ylabels)]) < 4) {
next(text = "Density", side = 2, las = 0, cex = cexYlab, line = 2.85)
}
nt ext (expression(paste("Effect size", ~delta)), side = 1, cex = cexXl ab,
line = 2.5)
poi nts(0, .dprior(0, r, oneSided = oneSided), col = "black", pch = 21,
bg = "grey", cex = cexPoints)
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if (oneSided == FALSE) {

hei ght Post eri or At Zero <- .dposteriorShiftedT(0, paraneters = paraneter
oneSi ded = oneSi ded)

} else if (oneSided == "right") {

post eriorLi neLargerZero <- posteriorlLine[posteriorLine > 0]
hei ght Post eri or At Zero <- posteriorLinelLargerZerol 1]

} else if (oneSided == "left") {

posteri orLi neLargerZero <- posteriorLine[posteriorLine > 0]
hei ght Post eri or At Zero <- posteriorLineLargerZero[l ength(posteriorLinelL

}

poi nt s(0, hei ght PosteriorAtZero, col = "black", pch = 21, bg = "grey",
cex = cexPoints)

### 95% credi bl e i nterval

# enable plotting in margin
par (xpd = TRUE)

yCl <- grconvertY(dmax, "user", "ndc") + 0.04
yCl <- grconvertY(yd, "ndc", "user")

arrows(Cllow, yCl, Chigh, yd, angle = 90, code = 3, length = 0.1,
lwd = | wd)

medi anText <- format C(nmedi anPosterior, digits = 3, format = "f")
if (addlnformation) {

# di spl ay BF10 val ue
of f set TopPart <- 0.06

yy <- grconvertY(0.75 + offsetTopPart, "ndc", "user")
yy2 <- grconvertY(0.806 + offsetTopPart, "ndc", "user")

xx <- min(xticks) if (BFL10 >= 1000000 | BFO1 >= 1000000) {

BF10t <- format C(BF10, 3, fornmat "e")
BFO1t <- format C(BFO1l, 3, format "e")

}
if (BFL0 < 1000000 & BFO1 < 1000000) {

BF10t <- formatC(BF10, 3, format ")
BFO1t <- format C(BFO1, 3, format "f

}
if (oneSided == FALSE) {
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t ext (xx, yy2, bquote(BF[10] == .(BF10t)), cex = cexText BF,
pos = 4)
text (xx, yy, bquote(BF[O0][1] == .(BFO1t)), cex = cexText BF,
pos = 4)
}
if (oneSided == "right") {
text (xx, yy2, bquote(BF["+"][0] == .(BF10t)), cex = cexText BF,
pos = 4
text (xx, yy, bquote(BF[O]["+"] == .(BFO1t)), cex = cexText BF,
pos = 4)
}
if (oneSided == "left") {
t ext (xx, yy2, bquote(BF["-"][0] == .(BF10t)), cex = cexText BF,
pos = 4)
text (xx, yy, bquote(BF[O]["-"] == .(BFO1t)), cex = cexText BF,
pos = 4)
}

yy <- grconvertY(0.756 + offsetTopPart, "ndc", "user")
yy2 <- grconvertY(0.812 + offsetTopPart, "ndc", "user")

Cl Text <- paste("95%Cl: [", bquote(.(formatC(Cllow, 3, format = "f"))
", ", bquote(.(formatC(Cl high, 3, format = "f"))), "]", sep ="")

medi anLegendText <- paste("nedi an =", nedi anText)

text (max(xticks), yy2, nedi anLegendText, cex
text (max(xticks), yy, ClText, cex = 1.1, pos

1.1, pos = 2)
2)

# probability wheel

i f (max(nchar (BF10t), nchar(BFO1t)) <= 4) {
XX <- grconvertX(0.44, "ndc", "user")

}

i f (max(nchar(BF10t), nchar(BFOlt)) == 5)
XX <- grconvertX(0.44 + 0.001 * 5, "ndc", "user")
}

i f (max(nchar(BF10t), nchar(BFOlt)) == 6)
XX <- grconvertX(0.44 + 0.001 * 6, "ndc", "user")
}

i f (max(nchar (BF10t), nchar(BFO1lt)) ==
XX <- grconvertX(0.44 + 0.002 * nmax(nchar(BF10t), nchar(BFO1lt)),
"ndc", "user")

}

i f (max(nchar(BF10t), nchar(BFOlt)) ==
XX <- grconvertX(0.44 + 0.003 * max(nchar(BF10t), nchar(BFO1t)), "
XX <- grconvertX(0.44 + 0.005 * nmax(nchar(BF10t), nchar(BFO1lt)),
“ndc", "user")
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yy <- grconvertY(0.788 + offsetTopPart, "ndc", "user")

# make sure that colored area is centered
radius <- 0.06 * diff(range(xticks))

A <- radius™"2 * pi

al pha <- 2/(BFO1 + 1) * A/radi us”2
startpos <- pi/2 - alphal?2

# draw probability wheel
plotrix::floating.pie(xx, yy, c(BF10, 1), radius = radius, col = c("da
"white"), Iwd = 2, startpos = startpos)

yy <- grconvertY(0.865 + of fsetTopPart, "ndc", "user")
yy2 <- grconvertY(0.708 + offsetTopPart, "ndc", "user")

if (oneSided == FALSE) {

text (xx, yy, "data]HlL", cex = cexCl)
text (xx, yy2, "data] HO", cex = cexCl)

}
if (oneSided == "right") {
text (xx, yy, "data] H+", cex = cex(Cl)
text (xx, yy2, "datal HO", cex = cexCl)
}
if (oneSided == "left") {
text (xx, yy, "datal]H", cex = cexCl)
text (xx, yy2, "datal HO", cex = cexCl)
}

# add | egend

Cl Text <- paste("95%Cl: [", bquote(.(formatC(Cllow, 3, format = "f"))
", ", bquote(.(formatC(Cl high, 3, format = "f"))), "]", sep ="")
medi anLegendText <- paste("nedian =", nedi anText)
}
nost Posteri or <- nmean(delta > nmean(range(xticks)))
if (nmostPosterior >= 0.5) {
| egendPosition <- mn(xticks)
| egend( | egendPosi ti on, max(yticks), |legend = c("Posterior", "Prior"),
Ity = c(1, 3), bty ="n", Iwd = c(lwd, Iwd), cex = cexlLegend,
xjust = 0, yjust =1, x.intersp = 0.6, seg.len = 1.2)

} else {

| egendPosi tion <- nmax(xticks)

| egend( | egendPosi tion, max(yticks), |legend = c("Posterior", "Prior"),
Ity = c(1, 3), bty ="n", Iwd = c(lwd, Iwd), cex = cexlLegend,
xjust =1, yjust =1, x.intersp = 0.6, seg.len = 1.2)
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}
### generate data ###

set.seed(1)
X <- rnorm(30, O0.15)

### cal cul ate Bayes factor ###

I'i brary(BayesFactor)
BF <- extractBF(ttestBF(x, rscale = "nmediunl), onlybf = TRUE)

#H## pl oot H#H

.plotPosterior.ttest(x = x, rscale = "nmediunt, BF = BF)

[/su_tab] [/su_tabs] [/su_spoiler] [su_spoiler title="Simulations” open="no” style="default” icon="plus”
anchor="" class=""]
#nmonte carlo t test sinulation

#i nstal | . packages(" Mont eCarl 0")
i brary(MonteCarl o)

# Define function that generates data and applies the nmethod of interest
ttest<-function(n,loc, scale){

# generate sanpl e:
sanmpl e<-rnorn(n, |loc, scale)

# calculate test statistic:
stat <-sgrt(n)*mean(sanpl e)/ sd(sanpl e)

# get test decision:
deci si on<-abs(stat)>1. 96

# return result:
return(list("decision"=decision))
# define paraneter grid:
n_gri d<-c(50, 100, 250, 500)
| oc_grid<-seq(0,1,0.2)
scale_grid<-c(1,2)

# collect parameter grids in list:
paramlist=list("n"=n_grid, "loc"=loc_grid, "scal e"=scale_grid)
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# run sinul ation:
MC resul t<-MonteCarl o(func=ttest, nrep=1000, paraml/|ist=paramli st)

summary(MC resul t)

[/su_spoiler] [su_spoiler title="R to WordPress” open="no” style="default” icon="plus” anchor=
class=""]
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#i nstal | . packages(" RwWrdPress", repos="http://ww. onegahat. org/R', buil d=TRUE)
['ibrary( RWrdPress)
opti ons(Wbr dPressLogi n=c(user ="password"),
Wor dPressURL="http://your_wp_installation.org/xmnrpc.php")
#[ code lang="r"]
#[ / code]
knit _hooks$set (out put =function(x, options) paste("\\[
knit _hooks$set (source=function(x, options) paste("\\[

ode\\]\n", x, "\\[/code\
ode lang="r"\\]J\n", x, "

OO0

knit2wp <- function(file) {
requi re( XM.)
content <- readLines(file)
content <- html TreeParse(content, tri meFALSE)

## WP will add the hl header |ater based on the title, so delete here
cont ent $chi | dr en$ht m $chi | dr en$body$chi | dren$hl <- NULL
content <- paste(capture.output(print(content$children$htm $chil dren$body,
i ndent =FALSE, tagSeparator="")),
col | apse="\n")

content <- gsub("<?.body>", "", content) # renove body tag

## encl ose code snippets in SyntaxH ghlighter format

content <- gsub("<?pre><code class=\"r\">", "\\[code lang="r"\\]\\\n",
content)

content <- gsub("<?pre><code class=\"no-highlight\">", "\\[code\\]\\\n",
cont ent)

content <- gsub("<?pre><code>", "\\[code\\]\\\n", content)

content <- gsub("<?/code></pre>", "\\[/code\\]\\\n", content)

return(content)

}

newPost (cont ent =l i st (descri pti on=knit2wp(' rerWorkfl ow. htm '),
title="Wrkflow Post R markdown to WordPress',
categories=c('R)),
publ i sh=FALSE)

postl D <- 99 # post id returned by newPost ()
edi t Post ( post | D,
content=list(description=knit2wd(' rerWrkflow htm "),
title="Workflow Post R markdown to WordPress',
categories=c('R)),
publ i sh=FALSE)

[/su_spoiler] [su_spoiler title="Shiny Apps” open="no” style="default” icon="plus” anchor="" class=""]
[su_tabs][su_tab title="Exploring the diagnosticity of the p-value” disabled="no” anchor=""url=""
target="blank” class=""]

[/su_tab] [su_tab title="P-value distribution and power curves for an independent two-tailed t-test”
disabled="no” anchor=""url="" target="blank” class=""]

[/su_tab] [su_tab title="BIC approximation for ANOVA designs” disabled="no” anchor=""url=""
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target="blank” class=""]

[/su_tab] [su_tab title="When does a significant p-value indicate a true effect?” disabled="no” anchor=
url=""target="blank” class=""]

[/su_tab] [/su_tabs] [/su_spoiler] [su_spoiler tittle="RGL"” open="no" style="default” icon="plus”

anchor="" class=""]
[/su_spoiler] [su_spoiler title="Scatterplot3d” open="no” style="default” icon="plus” anchor="" class=""]
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