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 A regression analysis that includes both 

numeric and nominal (factor) predictors is 

called analysis of covariance (ANCOVA)
 Although the same function, lm(), is used to 

fit the model, some specific details need to 

be examined
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12.1. Graphical presentation of 
ANCOVA-type data
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> library(ISwR)

> data(hellung)

> head(hellung)

> help("hellung")

 Two groups of cell cultures: with 
glucose (1) and without glucose 

(2) in the growth medium

 Cell concentration (conc) and 

diameter (diameter) were 

measured at both conditions

 Does the diameter~conc

relationship depend on glucose?
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> summary(hellung)

Recognized by R as a 
numeric variable –

not good

Strongly right-
skewed
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> hellung$glucose <-

factor(hellung$glucose, labels = 

c("Yes", "No"))

> summary(hellung)
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> attach(hellung)

> plot(conc, diameter,

pch = as.numeric(glucose))
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> legend(locator(), legend = 

c("glucose","no glucose"),

pch = 1:2)
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 As there is a clear negative exponential-like 

relationship, it makes sense to log-

transform the data (also to normalize):
> plot(conc, diameter,

pch = as.numeric(glucose),

log = "xy")
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> tethym.gluc <-

hellung[glucose == "Yes", ]

> tethym.nogluc <-

hellung[glucose == "No", ]

> lm.nogluc <- lm(log10(diameter)~ 

log10(conc), data = tethym.nogluc)

> lm.gluc <- lm(log10(diameter)~ 

log10(conc), data = tethym.gluc)
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> abline(lm.nogluc)

> abline(lm.gluc)
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 The lines seems 

to be parallel, but 

not perfectly

 Is the difference in 

slopes statistically 

significant?
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12.2. Implementation of 
ANCOVA in R
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> AN1  <- lm(log10(diameter) ~ 

log10(conc)*glucose)

> summary(AN1)
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At cell concentration C, the expected value of the log 

cell diameter is the sum of:

 Intercept, 1.6313

 -0.0532log10C

 0.0034, but only for cultures w/o glucose

 -0.0065log10C, but only for cultures w/o glucose 

Author: Sergey Mastitsky
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Intercept and slope 
for cultures with 

glucose

Differences between 
the two groups in 

intercept and slope
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 Thus, for cell cultures with glucose

log10D = 1.6313 – 0.0532log10C

 For cell cultures without glucose

log10D = (1.6313+0.0034) – (0.0532+0.0064)log10C
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Regression coefficient for cell cultures without 
glucose doesn’t differ significantly from that 
in cultures with glucose, suggesting parallel 
lines

Author: Sergey Mastitsky

For 
yo

ur 
pe

rso
na

l u
se

 on
ly.

 

Pub
lic

 pr
es

en
tat

ion
 is

 no
t a

llo
wed



> AN2  <- lm(log10(diameter) ~ 

log10(conc) + glucose)

> summary(AN2)
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 For cell cultures with glucose

log10D = 1.6421 – 0.0554log10C

 For cell cultures without glucose

log10D = (1.6421-0.0282) – 0.0554log10C,

i.e. on the original scale, the cells in cultures w/o 

glucose are 6.3% smaller (10-0.0282 = 0.937)
Author: Sergey Mastitsky
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 ANCOVA implies statistically equal variances in 

groups

 This assumption can be tested as follows:

> var.test(lm.gluc, lm.nogluc)
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> anova(AN2)
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