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Outline for Introduction to
Linear Models

Based on Love and Irizarry, Data Analysis for the Life Sciences,
Chapter 5

Multiple linear regression

Continuous and categorical predictors

Interactions

Model formulae

Design matrix

Analysis of Variance

https://leanpub.com/dataanalysisforthelifesciences
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Example: friction of spider legs
Wolff & Gorb, Radial arrangement of Janus-like setae permits
friction control in spiders, Sci. Rep. 2013.

(A) Barplot showing total claw tuft area of the corresponding
legs.

(B) Boxplot presenting friction coefficient data illustrating
median, interquartile range and extreme values.

http://www.nature.com/articles/srep01101
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Example: friction of spider legs

Are the pulling and pushing friction coefficients different?

Are the friction coefficients different for the different leg pairs?

Does the difference between pulling and pushing friction
coefficients vary by leg pair?
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Example: friction of spider legs

table(spider$leg,spider$type)

##      
##      pull push 
##   L1   34   34 
##   L2   15   15 
##   L3   52   52 
##   L4   40   40

summary(spider)

##  leg        type        friction      
##  L1: 68   pull:141   Min.   :0.1700   
##  L2: 30   push:141   1st Qu.:0.3900   
##  L3:104              Median :0.7600   
##  L4: 80              Mean   :0.8217   
##                      3rd Qu.:1.2400   
##                      Max.   :1.8400
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What are linear models?
Linear models model a response variable  as a linear
combination of predictors, plus randomly distributed noise.

Which of the following are examples of linear models?

1. 

2. 

3. 

Where: 

Assumption: 

Yi

= + +yi β0 β1xi εi

= + + +yi β0 β1xi β2x2
i εi

= + + × +yi β0 β1xi 2�� xJ εi

i = 1, 2 , N

N(0, )εi Uiid σ2
1


