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Linear statisti
al models

Mathemati
al model:

y = α+ βx + ǫ

R de�nition:

y ∼ x

lm(y~x)

Storing the output

fm<-lm(y~x).

x    1    2    3    4    5    6
y   −7   −6    0    0   −2    6

> summary(lm(y~x))

Call:
lm(formula = y ~ x)

Residuals:
         1          2          3          4          5          6 
−1.450e−15 −1.200e+00  2.600e+00  4.000e−01 −3.800e+00  2.000e+00 

Coefficients:
            Estimate Std. Error t value Pr(>|t|)  
(Intercept)  −9.2000     2.4097  −3.818   0.0188 *
x             2.2000     0.6188   3.556   0.0237 *
−−−
Signif. codes:  0 ’***’ 0.001 ’**’ 0.01 ’*’ 0.05 ’.’ 0.1 ’ ’ 1 

Residual standard error: 2.588 on 4 degrees of freedom
Multiple R−Squared: 0.7596,     Adjusted R−squared: 0.6996 
F−statistic: 12.64 on 1 and 4 DF,  p−value: 0.02368 
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Figure: Example output from a simple linear

model �t of the form y=a+bx. Items (1)-(2)

are the estimates of a and b respe
tively. The

estimate of the standard error of b is given by

(3). The P-value for testing whether the true

(underlying) value of b is zero is in (4). Items

(5)-(7) give the MSE, R-squared and P-value

for the entire model, respe
tively.

A sequen
e:

fm<-lm(y~x) Fitting the model

summary(fm) Traditional summary

drop1(fm) Effe
t of dropping ea
h variable

anova(fm1,fm2) Compare two model fits

betahat<-
oef(fm) Coeffi
ients

yhat<-fitted(fm) The fitted values

ehat<-resid(fm) Residuals
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Nonlinear statisti
al models
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Figure: Example of a potential nonlinear relationship (length and age).
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Mis
ellaneous statisti
al models

Usual assumptions: Linear, Gaussian errors, 
onstant varian
e, indepen-

den
e.

Alternatively: Nonlinear, non-Gaussian, heterogeneity, non-independen
e.

Examples: Length-weight relationships, spatial 
orrelations et
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Further reading

Extensive referen
es exist for statisti
al models in R (or Splus).

For simple statisti
al analyses the statisti
al basis 
an be obtained from any introdu
tory book

(su
h as Moore and M
Cabe's).

For linear models in R, 
onsult any 
orresponding textbook, (su
h as Fox et al).

For more detailed regression analysis a 
omprehensive book on linear models (su
h as John

Neter et al) is needed.
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