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R provides books, help pages, and vignettes

Get the big overview to documents with
> h e l p . s t a r t ( )
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Help and Examples for functions

You can point-and-click though that Web browser

Or you can ask for same information at R command line. 2
equivalent methods to ask about a particular function
“someFunction”

> ? someFunct ion
> he l p ( someFunct ion )

Note: no quotation marks are necessary around the
function’s name.
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Example of help

For example, here’s what I see for help on the linear model
(lm) function.

> ? lm

lm package : s t a t s R Documentat ion

F i t t i n g L i n e a r Models

D e s c r i p t i o n :

' lm ' i s used to f i t l i n e a r mode l s . I t can be used to c a r r y
out r e g r e s s i o n , s i n g l e s t ra tum a n a l y s i s o f v a r i a n c e

and a n a l y s i s o f c o v a r i a n c e ( a l though ' aov ' may p r o v i d e
a more conv en i e n t i n t e r f a c e f o r t h e s e ) .

Usage :
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Example of help ...

lm ( formula , data , subse t , we ights , n a . a c t i o n , method = ”qr
” , model = TRUE, x = FALSE , y = FALSE , qr = TRUE,
s i n g u l a r . o k = TRUE, c o n t r a s t s = NULL , o f f s e t , . . . )

Arguments :

f o rmu la : an o b j e c t o f c l a s s ' ”fo rmu la ” ' ( o r one tha t can
be coe r c ed to tha t c l a s s ) : a s ymbo l i c d e s c r i p t i o n o f
the model to be f i t t e d . The d e t a i l s o f model
s p e c i f i c a t i o n a r e g i v en under ' De t a i l s ' .

data : an o p t i o n a l data frame , l i s t o r env i ronment ( or
o b j e c t c o e r c i b l e by ' a s . d a t a . f r ame ' to a data frame )
c o n t a i n i n g the v a r i a b l e s i n the mode l . I f not found i n
' data ' , the v a r i a b l e s a r e taken from ' env i ronment (

fo rmu la ) ' , t y p i c a l l y the env i ronment from which ' lm '

i s c a l l e d .

s ub s e t : an o p t i o n a l v e c t o r s p e c i f y i n g a sub s e t o f
o b s e r v a t i o n s to be used i n the f i t t i n g p r o c e s s .
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Example of help ...

we igh t s : an o p t i o n a l v e c t o r o f we i gh t s to be used i n the
f i t t i n g p r o c e s s . Should be 'NULL ' or a numer ic v e c t o r .
I f non−NULL , we ighted l e a s t s qua r e s i s used wi th

we i gh t s ' we igh t s ' ( t ha t i s , m in im i z i ng ' sum(w*e∧2) ' ) ;
o t h e rw i s e o r d i n a r y l e a s t s qua r e s i s u s e d . See a l s o '

De t a i l s ' .

n a . a c t i o n : a f u n c t i o n which i n d i c a t e s what shou ld happen
when the data c on t a i n 'NA ' s . The d e f a u l t i s s e t by the
' n a . a c t i o n ' s e t t i n g o f ' op t i o n s ' , and i s ' n a . f a i l ' i f
t h a t i s u n s e t . The ' f a c t o r y− f r e s h ' d e f a u l t i s '

na .om i t ' . Another p o s s i b l e v a l u e i s 'NULL ' , no a c t i o n .
Value ' n a . e x c l u d e ' can be u s e f u l .
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Example of help ...

method : the method to be used ; f o r f i t t i n g , c u r r e n t l y on l y
'method = ”qr ” ' i s s uppo r t ed ; 'method = ”mode l . f r ame ”

' r e t u r n s the model f rame ( the same as wi th 'model =
TRUE ' , s e e below ) . model , x , y , qr : l o g i c a l s . I f 'TRUE
' the c o r r e s p ond i n g components o f the f i t ( the model
frame , the model matr ix , the r e sponse , the QR
decompos i t i on ) a r e r e t u r n e d .

s i n g u l a r . o k : l o g i c a l . I f 'FALSE ' ( the d e f a u l t i n S but not
i n R) a s i n g u l a r f i t i s an e r r o r .

c o n t r a s t s : an o p t i o n a l l i s t . See the ' c o n t r a s t s . a r g ' o f '

mod e l .m a t r i x . d e f a u l t ' .
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Example of help ...

o f f s e t : t h i s can be used to s p e c i f y an a p r i o r i known
component to be i n c l u d e d i n the l i n e a r p r e d i c t o r
du r i n g f i t t i n g . Th i s shou l d be 'NULL ' or a numer ic
v e c t o r o f l e n g t h equa l to the number o f c a s e s . One or
more ' o f f s e t ' te rms can be i n c l u d e d i n the fo rmu la
i n s t e a d or as we l l , and i f more than one a r e s p e c i f i e d
t h e i r sum i s u s e d . See ' mod e l . o f f s e t ' .

. . . : a d d i t i o n a l arguments to be pas sed to the low l e v e l
r e g r e s s i o n f i t t i n g f u n c t i o n s ( s e e below ) .

D e t a i l s :
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Example of help ...

Models f o r ' lm ' a r e s p e c i f i e d s ym b o l i c a l l y . A t y p i c a l
model has the form ' r e s pon s e $\ s im$ terms ' where '

r e s pon s e ' i s the ( numer ic ) r e s pon s e v e c t o r and ' te rms '

i s a s e r i e s o f terms which s p e c i f i e s a l i n e a r
p r e d i c t o r f o r ' r e s pon s e ' . A terms s p e c i f i c a t i o n o f the
form ' f i r s t + second ' i n d i c a t e s a l l the terms i n '

f i r s t ' t o g e t h e r w i th a l l the terms i n ' second ' with
d u p l i c a t e s removed. A s p e c i f i c a t i o n o f the form ' f i r s t
: second ' i n d i c a t e s the s e t o f terms ob ta i n ed by t a k i n g
the i n t e r a c t i o n s o f a l l te rms i n ' f i r s t ' with a l l

te rms i n ' second ' . The s p e c i f i c a t i o n ' f i r s t * second '

i n d i c a t e s the c r o s s o f ' f i r s t ' and ' second ' . Th i s i s
the same as ' f i r s t + second + f i r s t : second ' .
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Example of help ...

I f the fo rmu la i n c l u d e s an ' o f f s e t ' , t h i s i s e v a l u a t e d and
s ub t r a c t e d from the r e s p o n s e . I f ' r e s pon s e ' i s a

mat r i x a l i n e a r model i s f i t t e d s e p a r a t e l y by
l e a s t− s q u a r e s to each column o f the ma t r i x . See '

mode l .ma t r i x ' f o r some f u r t h e r d e t a i l s . The terms i n
the fo rmu la w i l l be re−orde red so tha t main e f f e c t s
come f i r s t , f o l l ow e d by the i n t e r a c t i o n s , a l l
second−order , a l l t h i r d−o r d e r and so on : to avo i d t h i s
pa s s a ' te rms ' o b j e c t as the fo rmu la ( s e e ' aov ' and '

demo( g lm . v r ) ' f o r an example ) .



Descriptive 11 / 31

Example of help ...

A fo rmu la has an imp l i e d i n t e r c e p t t e rm. To remove t h i s
use e i t h e r ' y ∼ x − 1 ' or ' y ∼ 0 + x ' . See ' f o rmu la '

f o r more d e t a i l s o f a l l owed f o rmu l a e . Non− 'NULL ' '

we igh t s ' can be used to i n d i c a t e tha t d i f f e r e n t
o b s e r v a t i o n s have d i f f e r e n t v a r i a n c e s ( w i th the v a l u e s
i n ' we igh t s ' be ing i n v e r s e l y p r o p o r t i o n a l to the

v a r i a n c e s ) ; o r e q u i v a l e n t l y , when the e l ement s o f '

we igh t s ' a r e p o s i t i v e i n t e g e r s w i , t ha t each r e s pon s e
y i i s the mean o f w i un i t−we ight o b s e r v a t i o n s (

i n c l u d i n g the ca se tha t t h e r e a r e w i o b s e r v a t i o n s
equa l to y i and the data have been summarized ) .

' lm ' c a l l s the l owe r l e v e l f u n c t i o n s ' l m . f i t ' , e tc , s e e
below , f o r the a c t u a l nume r i c a l c ompu ta t i on s . For
programming on ly , you may c o n s i d e r do ing l i k e w i s e .

A l l o f ' we igh t s ' , ' s ub s e t ' and ' o f f s e t ' a r e e v a l u a t e d i n
the same way as v a r i a b l e s i n ' f o rmu la ' , t h a t i s f i r s t
i n ' data ' and then i n the env i ronment o f ' f o rmu la ' .
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Example of help ...

Value :

' lm ' r e t u r n s an o b j e c t o f ' c l a s s ' ' ”lm ” ' or f o r mu l t i p l e
r e s p on s e s o f c l a s s ' c ( ”mlm”, ”lm ”) ' .

The f u n c t i o n s ' summary ' and ' anova ' a r e used to ob t a i n and
p r i n t a summary and a n a l y s i s o f v a r i a n c e t a b l e o f the
r e s u l t s . The g e n e r i c a c c e s s o r f u n c t i o n s ' c o e f f i c i e n t s

' , ' e f f e c t s ' , ' f i t t e d . v a l u e s ' and ' r e s i d u a l s ' e x t r a c t
v a r i o u s u s e f u l f e a t u r e s o f the v a l u e r e t u r n e d by ' lm ' .

An o b j e c t o f c l a s s ' ”lm ” ' i s a l i s t c o n t a i n i n g at l e a s t
the f o l l o w i n g components :

c o e f f i c i e n t s : a named v e c t o r o f c o e f f i c i e n t s
r e s i d u a l s : the r e s i d u a l s , t ha t i s r e s pon s e minus f i t t e d

v a l u e s .
f i t t e d . v a l u e s : the f i t t e d mean v a l u e s .
rank : the numer ic rank o f the f i t t e d l i n e a r mode l .
we i gh t s : ( on l y f o r we ighted f i t s ) the s p e c i f i e d w e i g h t s .
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Example of help ...

d f . r e s i d u a l : the r e s i d u a l d e g r e e s o f f r e edom.
c a l l : the matched c a l l .
te rms : the ' te rms ' o b j e c t u s e d .
c o n t r a s t s : ( on l y where r e l e v a n t ) the c o n t r a s t s u s e d .
x l e v e l s : ( on l y where r e l e v a n t ) a r e c o r d o f the l e v e l s o f

the f a c t o r s used i n f i t t i n g .
o f f s e t : the o f f s e t used ( m i s s i n g i f none were used ) .
y : i f r eque s t ed , the r e s pon s e u s ed .
x : i f r eque s t ed , the model mat r i x u s e d .
model : i f r e qu e s t e d ( the d e f a u l t ) , the model f rame u s ed .
n a . a c t i o n : ( where r e l e v a n t ) i n f o rma t i o n r e t u r n e d by '

mode l . f rame ' on the s p e c i a l h and l i n g o f 'NA ' s .

I n add i t i o n , non−nul l f i t s w i l l have components ' a s s i g n ' ,
' e f f e c t s ' and ( u n l e s s not r e qu e s t e d ) ' qr ' r e l a t i n g to
the l i n e a r f i t , f o r use by e x t r a c t o r f u n c t i o n s such as
' summary ' and ' e f f e c t s ' .

Us ing t ime s e r i e s :
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Con s i d e r a b l e c a r e i s needed when u s i n g ' lm ' with t ime
s e r i e s . Un l e s s ' n a . a c t i o n = NULL ' , the t ime s e r i e s
a t t r i b u t e s a r e s t r i p p e d from the v a r i a b l e s b e f o r e the
r e g r e s s i o n i s done . ( Th i s i s n e c e s s a r y as om i t t i n g 'NA
' s would i n v a l i d a t e the t ime s e r i e s a t t r i b u t e s , and i f
'NA ' s a r e omi t ted i n the midd le o f the s e r i e s the

r e s u l t would no l o n g e r be a r e g u l a r t ime s e r i e s . ) Even
i f the t ime s e r i e s a t t r i b u t e s a r e r e t a i n e d , they a r e

not used to l i n e up s e r i e s , so tha t the t ime s h i f t o f
a l agged or d i f f e r e n c e d r e g r e s s o r would be i g n o r e d . I t
i s good p r a c t i c e to p r epa r e a ' data ' argument by '

t s . i n t e r s e c t ( . . . , dframe = TRUE) ' , then app l y a
s u i t a b l e ' n a . a c t i o n ' to tha t data frame and c a l l ' lm '

with ' n a . a c t i o n = NULL ' so tha t r e s i d u a l s and f i t t e d
v a l u e s a r e t ime s e r i e s .

Note :
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Example of help ...

O f f s e t s s p e c i f i e d by ' o f f s e t ' w i l l not be i n c l u d e d i n
p r e d i c t i o n s by ' p r e d i c t . l m ' , whereas tho s e s p e c i f i e d
by an o f f s e t term i n the fo rmu la w i l l b e .

Author ( s ) :

The d e s i g n was i n s p i r e d by the S f u n c t i o n o f the same name
d e s c r i b e d i n Chambers (1992) . The imp l ementa t i on o f

model f o rmu la by Ross Ihaka was based on Wi l k i n son &
Rogers (1973) .

R e f e r e n c e s :

Chambers , J . M. (1992) L i n e a r mode l s . Chapter 4 o f
S t a t i s t i c a l Models i n S eds J . M. Chambers and T. J .
Has t i e , Wadsworth & Brooks / Co l e .

Wi lk in son , G. N. and Rogers , C. E. (1973) Symbo l i c
d e s c r i p t i o n s o f f a c t o r i a l models f o r a n a l y s i s o f
v a r i a n c e . App l i e d S t a t i s t i c s , *22* , 392−9.
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See A l so :

' summary.lm ' f o r summaries and ' anova . lm ' f o r the ANOVA
t a b l e ; ' aov ' f o r a d i f f e r e n t i n t e r f a c e .

The g e n e r i c f u n c t i o n s ' co e f ' , ' e f f e c t s ' , ' r e s i d u a l s ' , '

f i t t e d ' , ' vcov ' . ' p r e d i c t . l m ' ( v i a ' p r e d i c t ' ) f o r
p r e d i c t i o n , i n c l u d i n g c on f i d e n c e and p r e d i c t i o n
i n t e r v a l s ; ' c o n f i n t ' f o r c o n f i d e n c e i n t e r v a l s o f
p a r ame t e r s .

' l m . i n f l u e n c e ' f o r r e g r e s s i o n d i a g n o s t i c s , and ' glm ' f o r *

g e n e r a l i z e d * l i n e a r mode l s .

The u n d e r l y i n g low l e v e l f u n c t i o n s , ' l m . f i t ' f o r p l a i n ,
and ' l m . w f i t ' f o r we ighted r e g r e s s i o n f i t t i n g .
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More ' lm ( ) ' examples a r e a v a i l a b l e e . g . , i n ' anscombe ' , '

a t t i t u d e ' , ' f r e e n y ' , ' L i f e C y c l e S a v i n g s ' , ' l o n g l e y ' , '

s t a c k l o s s ' , ' sw i s s ' . ' b ig lm ' i n package ' b ig lm ' f o r an
a l t e r n a t i v e way to f i t l i n e a r models to l a r g e

d a t a s e t s ( e s p e c i a l l y tho s e w i th many c a s e s ) .

Examples :

r e q u i r e ( g r a p h i c s )
# # Annette Dobson (1990) "An Introduction to Generalized

Linear Models".

# # Page 9: Plant Weight Data.

c t l <− c (4 .17 , 5 .58 , 5 .18 , 6 .11 , 4 .50 , 4 .61 , 5 .17 , 4 .53 , 5 .33 , 5 . 14
)

t r t <− c (4 .81 , 4 .17 , 4 .41 , 3 .59 , 5 .87 , 3 .83 , 6 .03 , 4 .89 , 4 .32 , 4 . 69
)

group <− g l (2 , 10 ,20 , l a b e l s=c ( ”C t l ” , ”Trt ”) )
we ight <− c ( c t l , t r t )
lm.D9 <− lm ( we ight $\ s im$ group )
lm.D90 <− lm ( we ight $\ s im$ group − 1) # omitting intercept
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anova ( lm.D9 )
summary ( lm.D90 )
opar <− par (mfrow = c (2 , 2 ) , oma = c (0 , 0 , 1 .1 , 0) )
p l o t ( lm.D9 , l a s = 1) # Residuals , Fitted , ...

par ( opar )
## less simple examples in "See Also" above
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Run the Examples described on the help page

Scroll to the bottom of the help page. See the example
usage? Gaze in wonder at it.
Get out of the help page (hit “q”) and then

Run the example

> example ( someFunct ion )
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How to read a help page

1 Get a general idea of what the function does

2 Go to the bottom for the example usage.

3 If still interested, go back to top

1 Scan the arguments (the variables you specify to use the
function)

2 Look for the “Value” heading. That’s a description of what you
get back from the function

3 Look for the “Details” heading.
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Packages: Installable Globs of Goodness

Explaining the next part requires a little detour from my theme.

The CRAN repository offers 1000s of package, some good
some bad

Our mirror of CRAN is http://rweb.quant.ku.edu/cran

Other servers (Bioconductor, Omega) offer 100s of other
packages

R is provided with a set of “recommended packages”

http://rweb.quant.ku.edu/cran
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Package Survey

See a giant list of packages that exist on CRAN

> g i a n t L i s t <− a v a i l a b l e . p a c k a g e s ( )
> row.names ( g i a n t L i s t )

Generally, I Web browse a CRAN server.

Mirror list on http://r-project.org (look left for CRAN
link)
KU mirror: http://rweb.quant.ku.edu/cran

All good KU students install the package “rockchalk” and look
at its beautiful vignettes.

http://r-project.org
http://rweb.quant.ku.edu/cran
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However, your system does not have ”help” for packages
that are not installed

?someFunction (help(“someFunction”) looks in your system for
functions in packages that are both installed and loaded

??someFunction (help.search(“someFunction”)) looks in
packages that are installed, even if not loaded

RSiteSearch(“someFunction”) looks on the main R website
(some wrinkles).
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Install and Update packages

Install a package (example: “lme4”) and all dependencies from
a CRAN server

> i n s t a l l . p a c k a g e s ( c ( ”lme4 ”) , dep = TRUE)

Faster to specify a particular repository

> i n s t a l l . p a c k a g e s ( c ( ”lme4 ”) , dep = TRUE, r epo s=”ht tp : /
/ rweb . quan t . ku . e du / c ran ”)

Check for updates

> upda t e . package s ( c h e c kBu i l t = TRUE)

Caution: the operating system has a list of places where it will
install packages (Run “.libPaths()” to see it). If you
are logged in as an “administrator”, packages will be
installed into the system libraries. Otherwise, they
will be installed in a folder for only the current user.
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Interact with packages

Packages installed are linked to the help.start() page

Same: list all packages that are installed now in R:

> l i b r a r y ( )

Read about a package, get a list of all functions & features

> he l p ( package = ”s t a t s ”)

Synonym: The “old way” I used to teach still works, but
maybe not for long

> l i b r a r y ( h e l p = ”s t a t s ”)
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Load a package

When R starts, it “attaches” some packages, so their functions
are easily accessed. But not all.

Make a package’s functions immediately accessible.

> l i b r a r y ( lme4 )

Synonym require (lme4)

After that, we can use functions easily, for example, to read
their help pages

> ? lmer
> ? g lmer
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Package Namespaces: Using non-attached packages

Without running library(), functions are still accessible with a
namespace prefix

> lme4 : : g lmer ( )

That’s generally irrelevant to elementary R usage, but is
becoming more noticeable in examples and help pages.

The “namespace” idea is increasingly popular in computer
programming, part of an widespread emphasis on
“disambiguation”
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These things called ”vignettes”

A vignette is supposed to be a “human readable” discussion of
a package’s features

Some are quite excellent!

Vignettes are listed at the end of help(package = ”whatever”)

Clickable links in help.start ()

loadable by name with the function vignette (rockchalk)
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When you ask for help

1. Provide the output of sessionInfo(). For example, I see
> s e s s i o n I n f o ( )

R v e r s i o n 3 . 0 . 0 (2013−04−03)
P la t fo rm : x86 64−pc− l inux−gnu (64 −bit )

l o c a l e :
[ 1 ] LC CTYPE=en US.UTF−8 LC NUMERIC=C

LC TIME=en US.UTF−8 LC COLLATE=en US.UTF−8
LC MONETARY=en US.UTF−8

[ 6 ] LC MESSAGES=en US.UTF−8 LC PAPER=C
LC NAME=C LC ADDRESS=C
LC TELEPHONE=C

[ 1 1 ] LC MEASUREMENT=en US.UTF−8 LC IDENTIFICATION=C

at tached base packages :
[ 1 ] s t a t s g r a p h i c s g rDev i c e s u t i l s d a t a s e t s

methods base

l oaded v i a a namespace ( and not a t t a ched ) :
[ 1 ] t o o l s 3 . 0 . 0
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When you ask for help

2. Provide the smallest set of code that reproduces the problem
you are concerned about.

It is tempting to just copy 100s of lines of disorganized code
and hope somebody else will wade through it, but don’t.

Produce a small, clear example of the problem you are trying
to solve.

Never write to somebody and ask for help unless you close R,
re-start, and re-produce the same problem with your clear
example script.
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Help and Examples For functions


