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Contessa Wi-Fi 
bat934393 

www.danielezrajohnson.com/rkshop.zip 
contains (save to local directory): 

1)  johnson_nwav39_workshop.pdf = these slides 
2)  Rbrul.R = text file of Rbrul program 

3)  rbrul_slide_1… = Rbrul walk-through 
4)  r_slide_1… = R walk-through 

5)  3 data files = Labov and Becker NYC /r/ 

thanks for preedback 
pair up    interrupt    raise hand    email me 



Quan'ta've	
  analysis	
  with	
  Rbrul	
  and	
  R	
  
	
  	
  	
  Daniel	
  Ezra	
  
Johnson	
  GoldVarb can do: 

logistic* regression 
with categorical predictors  

Rbrul can also do: 

logistic* regression 
with continuous predictors 

linear** regression 

interactions between predictors 

mixed-effects models 

R can also do: 

all other statistical techniques 

simulations 

graphics 
for exploratory analysis 

graphics 
for presentation 2	
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Advantages	
  of	
  Rbrul	
  
•  flexible	
  in	
  terms	
  of	
  type	
  of	
  response	
  and	
  predictors	
  

•  handles	
  typical	
  nested	
  data	
  structure	
  (with	
  mixed	
  models)	
  
•  accepts	
  data	
  in	
  non-­‐annoying	
  format(s)	
  
•  output	
  in	
  factor	
  weights,	
  log-­‐odds…	
  backward	
  compa'ble	
  

•  some	
  support	
  for	
  interac'ons	
  between	
  predictors	
  
•  runs	
  much	
  faster	
  than	
  GoldVarb	
  
•  user	
  may	
  accidentally	
  learn	
  to	
  use	
  R	
  

•  “A	
  tool	
  such	
  as	
  Rbrul	
  offers	
  a	
  compromise	
  
of	
  the	
  old	
  and	
  the	
  new	
  that	
  I	
  believe	
  will	
  be	
  
widely	
  used	
  in	
  the	
  near	
  future.”	
  (Baayen,	
  2009)	
  

•  worth	
  learning,	
  if	
  you	
  like	
  it	
  –	
  it	
  does	
  nothing	
  that	
  special!	
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Concerns	
  with	
  Rbrul	
  
•  how	
  to	
  address	
  problem	
  of	
  mul'ple	
  comparisons	
  

•  how	
  best	
  (not)	
  to	
  use	
  stepwise	
  regression	
  (tomorrow	
  AM)	
  
•  cannot	
  test	
  assump'ons	
  of	
  models	
  we	
  are	
  building	
  
•  does	
  not	
  report	
  standard	
  errors	
  of	
  coefficients	
  

•  issues	
  with	
  p-­‐values	
  for	
  mixed	
  models	
  
•  how	
  to	
  test	
  for	
  and	
  resolve	
  mul'collinearity	
  
•  error	
  handling	
  is	
  not	
  good	
  (but	
  customer	
  service	
  is	
  good!)	
  

•  programming	
  is	
  not	
  good,	
  difficult	
  to	
  adapt/improve	
  
•  like	
  GV,	
  black	
  box,	
  can	
  use	
  w/o	
  understanding	
  what	
  doing	
  
•  can	
  get	
  “answers”	
  without	
  thinking	
  about	
  problems	
  
•  no	
  pain,	
  no	
  gain?	
  be[er	
  to	
  learn	
  R?	
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What	
  is	
  R?	
  

•  a	
  programming	
  language	
  
•  a	
  sta's'cal	
  “environment”	
  

•  open-­‐source	
  
•  not	
  for	
  everyone?	
  many	
  things	
  are	
  easy,	
  but…	
  

•  command-­‐line	
  interface	
  but…	
  

•  write	
  scripts	
  
•  write	
  func'ons	
  
•  write	
  packages!	
  or	
  at	
  least	
  use	
  packages	
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some	
  R	
  func'ons/operators	
  

abline 
abs 
anova 
as.character 
as.factor 
as.numeric 
c 
cat 
cbind 
class 
coef 
cor 
data.frame 
else 
exp 
head 
if 
ifelse 
fisher.test 

fixef 
for 
function 
getwd 
glm 
glmer 
grep 
head 
image 
install.packages 
is.na 
ks.test 
length 
library 
log 
logLik 
max 
mean 
median 

min 
mosaicplot 
names 
paste 
pchisq 
pf 
plogis 
plot 
print 
qlogis 
ranef 
range 
rbind 
read.csv 
rep 
repeat 
rnorm 
round 
runif 

sample 
seq 
setwd 
set.seed 
shapiro.test 
signif 
sqrt 
str 
summary 
table 
tail 
t.test 
vector 
which 
wilcox.test 
write.csv 
xtabs 
xyplot 
lm 

()  []  {}  +  -  *  /  ^  !  &  |  %in%  %%  :  =  <-  ==  #  ?  ?? 
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some	
  references	
  
Rbrul	
  homepage:	
  www.danielezrajohnson.com/rbrul.html	
  

Rbrul	
  customer	
  service:	
  rbrul.list@gmail.com	
  (this	
  just	
  emails	
  me)	
  
“Geeng	
  off	
  the	
  GoldVarb	
  Standard”	
  ar'cle: 	
  

h[p://www.danielezrajohnson.com/johnson_2009.pdf	
  

R-­‐sig-­‐ME	
  listserv:	
  stat.ethz.ch/mailman/lis'nfo/r-­‐sig-­‐mixed-­‐models	
  
FAQ	
  for	
  the	
  above:	
  h[p://glmm.wikidot.com/faq	
  

R-­‐Lang	
  listserv:	
  h[p://pidgin.ucsd.edu/mailman/lis'nfo/r-­‐lang	
  
Journal	
  of	
  Memory	
  and	
  Language	
  59	
  (issue	
  on	
  Emerging	
  Data	
  Analysis)	
  

new	
  lme4	
  bible	
  (drak):	
  h[p://lme4.R-­‐forge.R-­‐project.org/book/	
  

older	
  testament:	
  
	
  Pinheiro	
  &	
  Bates	
  2000.	
  Mixed-­‐Effects	
  Models	
  in	
  S	
  and	
  S-­‐PLUS.	
  

other	
  books:	
  
	
  Harrell,	
  Frank	
  E.	
  2001.	
  Regression	
  Modeling	
  Strategies.	
  

	
  Baayen,	
  R.	
  Harald.	
  2008.	
  Analyzing	
  Linguis'c	
  Data.	
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more	
  references	
  
more	
  books:	
  

	
  Dalgaard	
  2008.	
  Introductory	
  Sta's'cs	
  with	
  R.	
  
	
  h[p://stackoverflow.com/ques'ons/192369/	
  

	
   	
   	
  books-­‐for-­‐learning-­‐the-­‐r-­‐language	
  
official	
  R	
  manual	
  

	
  h[p://cran.r-­‐project.org/doc/manuals/R-­‐intro.html	
  

“no	
  real	
  manual	
  (except	
  Google)”	
  
	
  ask	
  your	
  ques'on	
  and	
  include	
  “r	
  help”	
  as	
  a	
  keyword	
  

R	
  Graph	
  Gallery	
  
	
  h[p://addictedtor.free.fr/graphiques/	
  

Josef	
  Fruehwald’s	
  study	
  group	
  notes	
  
	
  h[p://www.ling.upenn.edu/~joseff/rstudy/	
  

(the	
  next	
  5	
  slides	
  are	
  free	
  bonus	
  slides	
  from	
  a	
  previous	
  presenta'on)	
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VARBRUL	
  /	
  GoldVarb	
   other	
  

dependent	
  variable	
  (DV)	
   DV,	
  response,	
  y	
  

factor	
  group,	
  independent	
  variable	
  (IV)	
   IV,	
  factor	
  (categorical),	
  predictor,	
  x	
  

factor	
   level	
  

factor	
  weight	
   coefficient,	
  effect,	
  es'mate,	
  β	
  

factor	
  weight	
  range	
   similar	
  to	
  ‘effect	
  size’	
  

input	
  probability	
   intercept	
  

applica'ons	
  /	
  total	
   (response)	
  propor'on	
  

Do you speak VARBRUL?


lme4 other	
  

mixed	
  model	
   mixed-­‐effects,	
  hierarchical,	
  or	
  mul'level	
  model	
  

fixed	
  effect	
   main	
  effect	
  

(all)	
  fixed-­‐effects	
  model	
   flat	
  model	
  

condi'onal	
  modes	
  of	
  random	
  effects	
   random	
  effect	
  es'mates,	
  random	
  effect	
  BLUPs	
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Significance of between-speaker predictor


age	
  w/	
  no	
  random	
  effect	
   age	
  +	
  random	
  intercept:	
  speaker	
  

0.535 	
  	
  	
  	
  	
  	
  0.465	
   0.547	
  	
   	
  	
  	
  	
  	
  	
  	
  0.453	
  

p = 0.044 p = 0.00000019? 
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Effect size of between-speaker predictor


age	
  w/	
  no	
  random	
  effect	
   age	
  +	
  random	
  intercept:	
  speaker	
  

0.535 	
  	
  	
  	
  	
  	
  0.465	
   0.547 	
  	
  	
  	
  	
  	
  	
  0.453	
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Effect size of within-speaker predictor�
(logistic regression only)


Age	
  
age	
  coefficient	
  w/	
  no	
  random	
  effect:	
  0.113	
  log-­‐odds/year	
  	
  
age	
  coeff.	
  w/	
  speaker	
  random	
  effect:	
  0.205	
  log-­‐odds/year	
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Random effects for speaker & word


between-­‐speaker	
  predictors	
  
constant	
  w/in	
  (data	
  from)	
  each	
  speaker	
  
age?	
  	
  gender	
  	
  race	
  	
  class	
  	
  c.o.p.	
  ...	
  

	
  significance	
  is	
  more	
  accurate:	
  
	
  	
  	
  smaller,	
  “no	
  longer	
  significant”?	
  
	
  effect	
  size	
  is	
  more	
  accurate	
  w/	
  
	
  	
  	
  unbalanced	
  data,	
  larger/smaller	
  

within-­‐speaker	
  predictors	
  
vary	
  within	
  (data	
  from)	
  each	
  speaker	
  
age?	
  	
  style	
  	
  phon./gram.	
  context...	
  	
  

	
  effect	
  size	
  is	
  more	
  accurate:	
  
	
  	
  	
  larger	
  (logis'c	
  regression	
  only)	
  	
  

between-­‐word	
  predictors	
  
constant	
  within	
  (data	
  from)	
  each	
  word	
  
frequency	
  	
  gram.	
  cat.	
  	
  int.	
  phon.	
  ..	
  

	
  significance	
  is	
  more	
  accurate:	
  
	
  	
  	
  smaller,	
  “no	
  longer	
  significant”?	
  
	
  effect	
  size	
  is	
  more	
  accurate	
  w/	
  
	
  	
  	
  unbalanced	
  data,	
  larger/smaller	
  

within-­‐word	
  predictors	
  
vary	
  within	
  (data	
  from)	
  each	
  word	
  
stress	
  	
  style	
  	
  ext.	
  phon.	
  ...	
  

	
  effect	
  size	
  is	
  more	
  accurate:	
  
	
  	
  	
  larger	
  (logis'c	
  regression	
  only)	
  	
  

word	
  
itself	
  

speaker	
  
itself	
  

	
  significance	
  more	
  accurate:	
  
	
  	
  	
  p	
  =	
  larger,	
  “no	
  longer	
  significant”?	
  
 effect	
  sizes	
  more	
  accurate	
  with	
  
	
  	
  	
  unbalanced	
  data,	
  larger	
  or	
  smaller	
  

	
  effect	
  sizes	
  more	
  accurate:	
  
	
  	
  	
  larger	
  (logis'c	
  regression	
  only)	
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