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Regression: Mixed-effects approach

A mixed model is a statistical model containing both fixed
effects and random effects. These models are useful in a
wide variety of disciplines in the physical, biological and
social sciences. They are particularly useful in settings
where repeated measurements are made on the same
statistical units (longitudinal study), or where measurements
are made on clusters of related statistical units. Because of
their advantage in dealing with missing values, mixed
effects models are often preferred over more traditional
approaches.
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Definition(s) of mixed-effects: Confusion!

Gelman, A. (2005). Analysis of variance - why it is more important than ever? The Annals of Statistics, 33(1), 1–53. 
http://doi.org/10.1214/009053604000001048
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Mixed-effects approach: Notation

Gelman, A. (2005). Analysis of variance - why it is more important than ever? The Annals of Statistics, 33(1), 1–53. 
http://doi.org/10.1214/009053604000001048
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reasons for using mixed-effects: Nested structures

Field, A., Miles, J., & Field, Z (2012). Discovering statistics using R.  SAGE Publications.
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reasons for using mixed-effects: Simpsons’ paradox
Paradox in which a trend that appears in groups of data disappears 
when these groups are combined and the reverse trend appears for 
the aggregate data. 

speed-accuracy trade-off
people who are faster are also more accurate (between)
when people are faster they become less accurate (within)
exercise and fatigue
people who exercise more are less fatigued (between)
when people exercise more they are more fatigued (within)

typing speed

errors

Person 1

Person 2
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Fitting Linear Mixed-Effects Models Using lme4

model <- lmer(Y ~ x + (x | g), data)
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