
Lesson 6, Part 2: 
Linear Mixed Effects Models



Learn about other methods for LMEMs

This Lesson’s Goals

Summarise results in an R Markdown document

Update our LMEMs in R



But, in the ANOVA we got rid of our 
baseline issue, can I do that with an 

LMEM? 



Math (Part 1)
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contrast coding
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dummy coding

 yi = a + bxi

1 - 0 = 1 
change in 1

0.5 - -0.5 = 1 
change in 1



●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

● ●●

●

●

●

●●●
●

●

●●
●

●
●

●

●

●

●

●

●
●

●

●

●

●

●

●

●●●

●

●
● ●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●
●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●
●

●●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

0

25

50

75

100

Union Confederacy
Civil War country

Pe
rc

en
ta

ge
 o

f v
ot

e 
fo

r i
nc

um
be

nt

Percentage of Votes for Incumbent
by Country in Civil War and Party of Incumbent

-0.5 0.5

contrast coding
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x = 0 
baseline 
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x = 0 
mean of 

categories
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 yi = a + b1x1i + b2x2i + b3x1ix2i + ei



R Code (Part 1)



lmer(perc_votes_incumbent ~
incumbent_party_contrast * civil_war_contrast 

+ (1+incumbent_party_contrast|state)
+ (1+civil_war_contrast|year))

lme4

yi = a + as + ay + (bs1+b1)x1i + (by1+b2)x2i + b3x1ix2i + ei



LMEM with dummy coding

LMEM with contrast coding



How do I get p-values out of this? 



Math (Part 2)
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R Code (Part 2)



yi = a + as + ay + (bs1+b1)x1i + (by1+b2)x2i + b3x1ix2i 
- b1x1i + ei

lmer(perc_votes_incumbent ~
incumbent_party_contrast * civil_war_contrast 

+ (1+incumbent_party_contrast|state)
+ (1+civil_war_contrast|year), REML = F)

lmer(perc_votes_incumbent ~
incumbent_party_contrast * civil_war_contrast

- incumbent_party_contrast 
+ (1+incumbent_party_contrast|state)

+ (1+civil_war_contrast|year), REML = F)

yi = a + as + ay + (bs1+b1)x1i + (by1+b2)x2i + b3x1ix2i + ei



anova(m1, m2_party)

smaller AIC 
means better fit

not significant 
at p < 0.05

yi = a + as + ay + (bs1+b1)x1i + (by1+b2)x2i + b3x1ix2i + ei

yi = a + as + ay + (bs1+b1)x1i + (by1+b2)x2i + b3x1ix2i 
- b1x1i + ei



LMEM summary

model comparison for incumbent party 

model comparison for civil war

model comparison for incumbent party x civil war



Lab



Data set: Stroop Task 

Congruency: Are responses to incongruent trials less accurate and 
slower than to congruent trials? 

Experiment half: Are responses more accurate and faster in the 
second half of the experiment then the first half of the experiment? 

Congruency x Experiment half: Is there an interaction between these 
variables?

accuracy

participant

source: real students!

logit pi 
x1 
x2 
r1 
r2

= 
= 
= 
= 
=

congruency
experiment half

item

reaction times

participant

yi 
x1 
x2 
r1 
r2

= 
= 
= 
= 
=

congruency
experiment half

item

accuracy (logistic) reaction times (linear)



dplyr

data_accuracy_stats = data_accuracy_clean



dplyr

data_accuracy_stats = data_accuracy_clean %>%
          mutate(congruency_contrast =
                     ifelse(congruency == “con",
                            -0.5, 0.5))

make new 
variable



dplyr

data_accuracy_stats = data_accuracy_clean %>%
          mutate(congruency_contrast =
                     ifelse(congruency == “con",
                            -0.5, 0.5))

make new 
variable

make condition 
statement



dplyr

data_accuracy_stats = data_accuracy_clean %>%
          mutate(congruency_contrast =
                     ifelse(congruency == “con",
                            -0.5, 0.5))

make new 
variable

make condition 
statement

call original 
variable



dplyr

data_accuracy_stats = data_accuracy_clean %>%
          mutate(congruency_contrast =
                     ifelse(congruency == “con",
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