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What are some 
enhancements in R?

• Graphics	



• Statistics	



• Calculations	



• Graphics Processing 	



• Interfaces to other computer languages	



• Routines to simplify tasks



A package

• Package is composed of: 	



- collection of functions	



- one or several datasets	



- documentation



Useful packages
• Set of R packages	



• http://cran.r-project.org/web/packages/available_packages_by_name.html	



!
• Useful packages:	



• excel.link	



• ez: Easy analysis and visualization of factorial experiments.	



•   USE IN CLASS?	



!
• gdata: R tools for data manipulation	



•    read.xls (very useful, but needs perl)	



!
• granova: graphical analysis of variance.	



!
• All packages by name: http://cran.r-project.org/web/packages/available_packages_by_name.html	



!

http://cran.r-project.org/web/packages/available_packages_by_name.html
http://cran.r-project.org/web/packages/available_packages_by_name.html


Useful packages
• Psych: for psychology research	



• http://cran.r-project.org/web/packages/psych/index.html	



• http://cran.r-project.org/web/packages/psych/psych.pdf	



!
• rattle	



• User interface for data mining	



• http://cran.r-project.org/web/packages/rattle/index.html	



• http://cran.r-project.org/web/packages/PairedData/PairedData.pdf	



!
• scatterplot3d	



• http://cran.r-project.org/web/packages/scatterplot3d/index.html	



• http://cran.r-project.org/web/packages/scatterplot3d/scatterplot3d.pdf	



!
• violinmplot	



• violin plots with mean and standard deviation	



http://cran.r-project.org/web/packages/psych/index.html
http://cran.r-project.org/web/packages/psych/psych.pdf
http://cran.r-project.org/web/packages/rattle/index.html
http://cran.r-project.org/web/packages/PairedData/PairedData.pdf
http://cran.r-project.org/web/packages/scatterplot3d/index.html
http://cran.r-project.org/web/packages/scatterplot3d/scatterplot3d.pdf


Useful packages
• wordcloud *	



• http://cran.r-project.org/web/packages/wordcloud/index.html	



• http://cran.r-project.org/web/packages/wordcloud/wordcloud.pdf	



!
• zipfR	



• Statistical models for word frequency distributions	



• http://cran.r-project.org/web/packages/zipfR/index.html	



• http://cran.r-project.org/web/packages/zipfR/zipfR.pdf	



!
• dae: Functions useful in the design and ANOVA of experiments	



• http://cran.r-project.org/web/packages/dae/index.html	



• http://cran.r-project.org/web/packages/dae/dae.pdf	



http://cran.r-project.org/web/packages/wordcloud/index.html
http://cran.r-project.org/web/packages/wordcloud/wordcloud.pdf
http://cran.r-project.org/web/packages/zipfR/index.html
http://cran.r-project.org/web/packages/zipfR/zipfR.pdf
http://cran.r-project.org/web/packages/dae/index.html
http://cran.r-project.org/web/packages/dae/dae.pdf


List of Libraries 
(with one-line description)

• http://cran.r-project.org/web/packages/
available_packages_by_name.html

http://cran.r-project.org/web/packages/available_packages_by_name.html


Objective of  
next few lessons

• Learn a library we know nothing about, 	



• with concepts we know almost nothing 
about	



• using terminology we know nothing about	



• How does one handle all the above on our 
own? 



Word Clouds

• Read two newspaper articles on the 
economy:	



- Slant to the left	



- Slant to the right	



• How to analyze? 	



• Construct a word cloud





word cloud psychology 
(google images)



Psychology suicide stress



Generate our own
• Library “wordcloud”	



• How to use it	



• Step 1: 	



- What packages are related to “world clouds” if any? 	



• Step 2: 	



- install.packages(“???? step 1 ???”)	



- Choose a repository: typically one in the USA, or use RStudio 
package installer	



• Step 2: 	



- look over some of the routines in the package



Use of WordCloud

• What is my objective? 	



- given a file (ideally, pdf, but text should 
do)	



- read the file	



- produce a visual word cloud	



- produce a list of words + frequency and 
placement information (in the cloud)



Next few slides

• Installation of R without RStudio



Using R, install 
“wordcloud”

• install “wordcloud” via “install” button in RStudio did not 
work	



• Use “install.packages(“wordcloud”) on the command line 
within RStudio, which worked, but ..	



• Try loading “wordcloud” (press check box next to library 
name in RStudio), ...	



library("wordcloud", lib.loc="/Library/Frameworks/R.framework/Versions/2.15/
Resources/library")	



Error: package ‘Rcpp’ required by ‘wordcloud’ could not be found	



In addition: Warning message:	



package ‘wordcloud’ was built under R version 2.15.1 



Rcpp

• Installs easily and automatically using 
RStudio 0.95… and R version 3.03 on my 
mac. 	



• You might different experiences on 
different systems and different versions of 
R. 	



• The following pages give some information 
should have problems with Rcpp



Next ...
• Install earlier (or later) version of R for the Mac	



- R must be installed independently of RStudio	



• Check documentation of Rcpp online	



- http://cran.r-project.org/web/packages/Rcpp/
index.html	



- Rcpp is version 0.10.3 and requires R2.15.1	



- Another alternative: use an earlier version of 
Rcpp



Search Google 
rcpp r2.15.0 mac  

I have a problem installing "Rcpp" package in R. The install 
command have worked for all packages but not for this one. 
The R error is : 
package ‘Rcpp’ is not available (for R version 2.15.0) 
I am using windows Vista.Please help.

As can be seen on the CRAN status page for Rcpp, it 
now depends on R (>= 2.15.1). 
So you either update R from 2.15.0 to 2.15.1 (which is 
not a bad idea), or you can try to install an older Rcpp 
version such as 0.9.10 which will work with R 2.15.0.

http://cran.r-project.org/web/packages/Rcpp/index.html


More searching
http://www.icesi.edu.co/CRAN/web/checks/check_results_Rcpp.html

http://www.icesi.edu.co/CRAN/web/packages/Rcpp/index.html

http://www.icesi.edu.co/CRAN/web/checks/check_results_Rcpp.html
http://www.icesi.edu.co/CRAN/web/packages/Rcpp/index.html


• You’ll notice that Rcpp is at a particular 
repository, different than the default used in 
RStudio by default (or else Rcpp would 
have been installed)

http://www.icesi.edu.co/CRAN/web/packages/Rcpp/index.html	



(can find binaries for the mac, windows, linux)

setRepositories(addURLs="http://www.icesi.edu.co/CRAN/web/packages")

Problem: tar.gz file with Rcpp not found on the link provided.	



Search Google for file name Rcpp_0.9.10.tgz with mac in URL

http://www.icesi.edu.co/CRAN/web/packages/Rcpp/index.html
http://www.icesi.edu.co/CRAN/web/packages


Knowing the file name
http://www.filewatcher.com/m/Rcpp_0.9.10.tgz.7636884-0.html

Installing from RStudio created a problem:  
    for some reason, the package could not be installed.  
Solution: install as administrator, from outside R

http://www.filewatcher.com/m/Rcpp_0.9.10.tgz.7636884-0.html


cloud library 
(conclusions)

• Conclusion: 	



- Installation was quite difficult	



- Libraries are sometimes require a version of 
R more recent than what is installed	



- Sometimes, installation must proceed by hand	



- In many cases, an administrator, TA, friend can 
help you



> example(wordcloud)	



Warning message:	



In example(wordcloud) : no help found for ‘wordcloud’	



> ?wordcloud	



No documentation for ‘wordcloud’ in specified packages and libraries:	



you could try ‘??wordcloud’



?wordcloud::wordcloud
Success!!

Plot a word cloud!
Description!

Plot a word cloud!

Usage!

wordcloud(words,freq,scale=c(4,.5),min.freq=3,max.words=Inf,random
.order=TRUE, random.color=FALSE, !
! ! rot.per=.
1,colors="black",ordered.colors=FALSE,use.r.layout=FALSE,...)!
Arguments!



Regarding version of R
• See following slides	



• Version of R was 2.13, and there was a 
compatible version of Rcpp  (in 2012)	



• Our version of R is 2.15, and Rcpp requires 
version 2.15.1 of R (in 2013)	



• Problem: development of R and the libraries 
occur at different rates, and are done by different 
people



install.package



load library

> library("wordcloud")	


Loading required package: Rcpp	


Loading required package: RColorBrewer	


Warning messages:	


1: package 'wordcloud' was built under R version 2.13.2 	


2: package 'Rcpp' was built under R version 2.13.2 	





Functions in wordcloud
> library(help="wordcloud")	


> package(help=”wordcloud”)   # alternative to the previous line	


               	


 Information on package 'wordcloud'	


…	


!
Index:	


!
SOTU                    United States State of the Union Addresses	


                        (2010 and 2011)	


commonality.cloud       Plot a commonality cloud	


comparison.cloud        Plot a comparison cloud	


wordcloud               Plot a word cloud	





wordcloud::wordcloud

• package : wordcloud	



• function : wordcloud



help(wordcloud)

wordcloud              package:wordcloud               R Documentation	


!
Plot a word cloud	


!
Description:	


!
     Plot a word cloud	


!
Usage:	


!
     wordcloud(words,freq,scale=c(4,.5),min.freq=3,max.words=Inf,random.order=TRUE, 
random.color=FALSE, 	


                     rot.per=.1,colors="black",ordered.colors=FALSE,use.r.layout=FALSE,...)



Next step

• Need package tm !!!	



• install.packages(“tm“)  
# choose repository 69 (USA)	



• 69 did not work	



• 70 worked	



• Now we try again

Or use RStudio installer



End 2012 notes



example(wordcloud)

wrdcld> if(require(tm)){	


wrdcld+ 	

data(crude)	


wrdcld+ 	

crude <- tm_map(crude, removePunctuation)	


wrdcld+ 	

crude <- tm_map(crude, function(x)removeWords(x,stopwords()))	


wrdcld+ 	

tdm <- TermDocumentMatrix(crude)	


…..	


!
wrdcld+ 	


wrdcld+ 	

wordcloud(d$word,d$freq,c(8,.3),2,100,TRUE,,.15,pal,vfont=c("script","plain"))	


wrdcld+ 	

	


wrdcld+ 	

wordcloud(d$word,d$freq,c(8,.3),2,100,TRUE,,.15,pal,vfont=c("serif","plain"))	


wrdcld+ }	


Loading required package: tm	


Warning message:	


In library(package, lib.loc = lib.loc, character.only = TRUE, logical.return = TRUE,  :	


  there is no package called 'tm'	





     if(require(tm)){	


             data(crude)	


             crude <- tm_map(crude, removePunctuation)	


             crude <- tm_map(crude, function(x)removeWords(x,stopwords()))	


             tdm <- TermDocumentMatrix(crude)	


             m <- as.matrix(tdm)	


             v <- sort(rowSums(m),decreasing=TRUE)	


             d <- data.frame(word = names(v),freq=v)	


             	


             wordcloud(d$word,d$freq)	


     	


             #A bigger cloud with a minimum frequency of 2	


             wordcloud(d$word,d$freq,c(8,.3),2)	


     	


             #Now lets try it with frequent words plotted first	


             wordcloud(d$word,d$freq,c(8,.5),2,,FALSE,.1)	


     	


             #####                   with colors             #####	


             if(require(RColorBrewer)){	


     	


                     pal <- brewer.pal(9,"BuGn")	


                     pal <- pal[-(1:4)]	


                     wordcloud(d$word,d$freq,c(8,.3),2,,FALSE,,.15,pal)	


     	


     	


                     pal <- brewer.pal(6,"Dark2")	


                     pal <- pal[-(1)]	


                     wordcloud(d$word,d$freq,c(8,.3),2,,TRUE,,.15,pal)	


                     	


                     #random colors	


                     wordcloud(d$word,d$freq,c(8,.3),2,,TRUE,TRUE,.15,pal)	


             }	


             #####                   with font                       #####	


     	


             wordcloud(d$word,d$freq,c(8,.3),2,,TRUE,,.15,pal,	


                     vfont=c("gothic english","plain"))	


     	


             wordcloud(d$word,d$freq,c(8,.3),2,100,TRUE,,.15,pal,vfont=c("script","plain"))	


             	


             wordcloud(d$word,d$freq,c(8,.3),2,100,TRUE,,.15,pal,vfont=c("serif","plain"))	


     }	


     	





• Two results from running  
      
       example(wordcloud) 

!

• There are more 
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• data(crude)  
wordcloud(crude)  
wordcloud(crude[2])  
wordcloud(crude[3:10])	



• crude: corpus (collection) of 20 texts 
?crude



How does it work? 

• We analyze source code	



• In the process, we learn more R	



• We learn to accomplish more tasks	



• Maybe we learn to apply what we learn to 
different problems	



• We start off knowing nothing of how 
wordcloud works



     if(require(tm)){	


             data(crude)	


             crude <- tm_map(crude, removePunctuation)	


             crude <- tm_map(crude, function(x)removeWords(x,stopwords()))	


             tdm <- TermDocumentMatrix(crude)	


             m <- as.matrix(tdm)	


             v <- sort(rowSums(m),decreasing=TRUE)	


             d <- data.frame(word = names(v), freq=v)	



In blue are functions we have never seen before

require: similar to library, but returns TRUE if already loaded	


If require cannot be loaded, returns FALSE, and the code below	


is not executed. This helps avoid errors if there if not executing  
this section of code does not hurt the rest of the program



tm_map
Interface to apply transformation functions (also denoted as	


     mappings) to corpora.	


!
Usage:	


!
     ## S3 method for class 'PCorpus'	


     tm_map(x, FUN, ..., useMeta = FALSE, lazy = FALSE)	


     ## S3 method for class 'VCorpus'	


     tm_map(x, FUN, ..., useMeta = FALSE, lazy = FALSE)	





tm_map

Arguments:	


!

       x: A corpus.               #???? What is a corpus?	


!
!
     FUN: A transformation function returning a text document.	


!
     ...: Arguments to ‘FUN’.	


!



corpus
Help files with alias or concept or title matching ‘corpus’ using fuzzy	


matching:	


!
!
tm::PCorpus             Permanent Corpus Constructor	


tm::VCorpus             Volatile Corpus	


tm::Zipf_plot           Explore Corpus Term Frequency Characteristics	


tm::c.Corpus            Combine Corpora, Documents, and Term-Document	


                        Matrices	


tm::inspect             Inspect Objects	


tm::makeChunks          Split a Corpus into Chunks	


tm::content_meta<-      Meta Data Management	


tm::readRCV1            Read In a Reuters Corpus Volume 1 Document	


tm::tm_filter           Filter and Index Functions on Corpora	


tm::tm_map              Transformations on Corpora	


tm::writeCorpus         Write a Corpus to Disk	


timeDate::holidayDate   Public and Ecclesiastical Holidays	


!
!
Type '?PKG::FOO' to inspect entries 'PKG::FOO', or 'TYPE?PKG::FOO' for	


entries like 'PKG::FOO-TYPE'.	



I still have	


no idea what 	


a corpus is

Next stop: 	


the web





™ 
http://cran.r-project.org/web/

Data Import!
The main structure for managing documents in tm is a so-called Corpus, 
representing a collection of text documents. A corpus is an abstract concept, 
and there can exist several implementations in parallel. The default 
implementation is the so-called VCorpus (short for Volatile Corpus) which 
realizes a semantics as known from most R objects: corpora are R objects held 
fully in memory. We denote this as volatile since once the R object is 
destroyed, the whole corpus is gone. Such a volatile corpus can be created via 
the constructor Corpus(x, readerControl). Another implementation is the 
PCorpus which implements a Permanent Corpus semantics, i.e., the 
documents are physically stored outside of R (e.g., in a database), 
corresponding R objects are basically only pointers to external structures, and 
changes to the underlying corpus are reflected to all R objects associated with 
it. Compared to the volatile corpus the corpus encapsulated by a permanent 
corpus object is not destroyed if the corresponding R object is released.

http://cran.r-project.org/web/packages/tm/vignettes/tm.pdf


What are structures? 

• Vectors = collection of objects of same type	



• Data.frames = list of columns constructed from 
vectors	



• Class = structure composed of other objects 
and also functions	



• Wave = sound structure which is a type of class	



• Corpus = another type of structure, as yet 
unknown to us



Now in English

• Start with a text document	



• Somehow this text document is transformed 
in a type of structure called a corpus 

• We have already come across other 
structures (vector, list, data.frame, Wave)	



• This gives me an idea …	



- look at the line data(crude)



Exploration commands

• class()	



• str()	



• summary()	



• ?, ??	



• names()



> data(crude)	


> crude	


A corpus with 20 text documents

> class(crude)	


[1] "VCorpus" "Corpus"  "list"   

> class(crude[1:3])	


[1] "VCorpus" "Corpus"  "list"   

> class(crude[[1]])	


[1] "PlainTextDocument" "TextDocument"      "character"   



[...] versus[[...]]
df1 = data.frame(name=c(“john”, “mary”), age=c(50,60))  
df2 = data.frame(cost=c(45,50,55), year=c(1957,1960,1963))  
df3 = data.frame(c(1:10), rnorm(10), temp=90+rnorm(10))

frames = c(df1, df2, df3)	



frames[1:2]  
frames[1]	



frames[[1]]

A list (can hold objects of different 
types)

[...] of a list returns another list  
[...] of a data.frame returns another 
data.frame

[[...]] returns a single element from the list or  
a single column from a data.frame



[...] versus[[...]]
Imagine you have a “bag” filled with data.frames 
Use [...] to select a subset of these data.frames.  
 
As a special case, you can select a single data.frame,  
for example:   frames[3] returns a single data.frame from  
the collection. 	



Use [[...]] to select one column from the data.frame	



[[...]]  is used to select the “contents” of a single object  



[...] versus[[...]]
df = data.frame(1:2, c(“mary”, “john”))  
grades = c(10,20,30,50)  
cond = c(T,F,F,F,F)

2 columns 
4 grades 
5 conditions

collection = list(df, grades, cond)  
collection[1]      # returns a list of one element  
collection[2:3]   # returns a list of two elements  
!

collection[[2:3]]  # illegal  
collection[[2]]     # vector of numbers (grades)  
collection[[1]]     # a data.frame

Store the above in collection.r  
script(“collection.r”, echo=T)



> txt = crude[[1]]	


> txt	


Diamond Shamrock Corp said that	


effective today it had cut its contract prices for crude oil by	


1.50 dlrs a barrel.	


    The reduction brings its posted price for West Texas	


Intermediate to 16.00 dlrs a barrel, the company said.	


    "The price reduction today was made in the light of falling	


oil product prices and a weak crude oil market," a company	


spokeswoman said.	


    Diamond is the latest in a line of U.S. oil companies that	


have cut its contract, or posted, prices over the last two days	


citing weak oil markets.	


 Reuter	


> 



> str(txt) 

Classes 'PlainTextDocument', 'TextDocument', 'character'  atomic [1:1] Diamond Shamrock Corp said that 

effective today it had cut its contract prices for crude oil by 1.50 dlrs a barrel. The reduction brings its posted 
price for West Texas Intermediate to 16.00 dlrs a barrel, the copany said.  "The price reduction today was 
made in the light of falling oil product prices and a weak crude oil market," a company spokeswoman said. 

    Diamond is the latest in a line of U.S. oil companies that have cut its contract, or posted, prices over the last 
two days citing weak oil markets. Reuter 

  ..- attr(*, "Author")= chr(0)  
  ..- attr(*, "DateTimeStamp")= POSIXlt[1:1], format: "1987-02-26 17:00:56"  
  ..- attr(*, "Description")= chr ""  
  ..- attr(*, "Heading")= chr "DIAMOND SHAMROCK (DIA) CUTS CRUDE PRICES"  
   ..- attr(*, "ID")= chr "127"  
   ..- attr(*, "Language")= chr "en"  
   ..- attr(*, "LocalMetaData")=List of 9	



  .. ..$ TOPICS    : chr "YES"  
  .. ..$ LEWISSPLIT: chr "TRAIN"  
  .. ..$ CGISPLIT  : chr "TRAINING-SET"  
  .. ..$ OLDID     : chr "5670"  
  .. ..$ Topics    : chr "crude"  
   .. ..$ Places    : chr "usa"  
   .. ..$ People    : chr(0)  
    .. ..$ Orgs      : chr(0)  
    .. ..$ Exchanges : chr(0)  
    ..- attr(*, "Origin")= chr "Reuters-21578 XML"	



str(txt)

We are exploring ...

Attributes are metadata that  
add additional information on  
an object



Access to txt metadata

> str(txt!
> attr(txt,"LocalMetaData")$Topics!
[1] "crude"!
> attr(txt,"LocalMetaData")["Topics"]!
$Topics!
[1] “crude"!
!
names(txt)  does not work



Metadata

• Photos have metadata: 	



- author	



- time the picture was taken	



- type of camera, lens, flash, etc.	



- etc.

From iPhoto



names(crude)
> names(crude)	


 [1] "reut-00001.xml" "reut-00002.xml" "reut-00004.xml" "reut-00005.xml"	


 [5] "reut-00006.xml" "reut-00007.xml" "reut-00008.xml" "reut-00009.xml"	


 [9] "reut-00010.xml" "reut-00011.xml" "reut-00012.xml" "reut-00013.xml"	


[13] "reut-00014.xml" "reut-00015.xml" "reut-00016.xml" "reut-00018.xml"	


[17] "reut-00019.xml" "reut-00021.xml" "reut-00022.xml" "reut-00023.xml"	



> crude$reut-00006.xml	


Error: unexpected symbol in "crude$reut-00006.xml"	


!
Probably the “-” that is creating problems since	


it is probably interpreted as a negation operator



crude2 <- tm_map(crude, function(x)removeWords(x,stopwords()))

> crude2[[3]]	


Texaco Canada   lowered 	


contract price   pay  crude oil 64 Canadian cts 	


barrel effective 	


    The decrease brings  companys posted price  	


benchmark grade EdmontonSwann Hills Light Sweet  2226	


Canadian dlrs  bbl	


    Texaco Canada  changed  crude oil postings  Feb	


19	


 Reuter

> crude[[3]]	


Texaco Canada said it lowered the	


contract price it will pay for crude oil 64 Canadian cts a	


barrel effective today	


    The decrease brings the companys posted price for the	


benchmark grade EdmontonSwann Hills Light Sweet to 2226	


Canadian dlrs a bbl	


    Texaco Canada last changed its crude oil postings on Feb	


19	


 Reuter



crude1 <- tm_map(crude, removePunctuation)

> crude1[[3]]	


Texaco Canada said it lowered the	


contract price it will pay for crude oil 64 Canadian cts a	


barrel, effective today.	


    The decrease brings the company's posted price for the	


benchmark grade, Edmonton/Swann Hills Light Sweet, to 22.26	


Canadian dlrs a bbl.	


    Texaco Canada last changed its crude oil postings on Feb	


19.

> crude1[[3]]	


Texaco Canada said it lowered the	


contract price it will pay for crude oil 64 Canadian cts a	


barrel effective today	


    The decrease brings the companys posted price for the	


benchmark grade EdmontonSwann Hills Light Sweet to 2226	


Canadian dlrs a bbl	


    Texaco Canada last changed its crude oil postings on Feb	


19	


 Reuter

punctuation removed



[356] "smaller"     "smallest"    "so"          "some"        "somebody"   	


[361] "someone"     "something"   "somewhere"   "state"       "states"     	


[366] "still"       "such"        "sure"        "t"           "take"       	


[371] "taken"       "than"        "that"        "that's"      "the"        	


[376] "their"       "theirs"      "them"        "themselves"  "then"       	


[381] "there"       "therefore"   "there's"     "these"       "they"       	


[386] "they'd"      "they'll"     "they're"     "they've"     "thing"      	


[391] "things"      "think"       "thinks"      "this"        "those"      	


[396] "though"      "thought"     "thoughts"    "three"       "through"    	


[401] "thus"        "to"          "today"       "together"    "too"        	


[406] "took"        "toward"      "turn"        "turned"      "turning"    

71] "clear"       "clearly"     "come"        "could"       "couldn't"   	


 [76] "d"           "did"         "didn't"      "differ"      "different"  	


 [81] "differently" "do"          "does"        "doesn't"     "doing"      	


 [86] "done"        "don't"       "down"        "downed"      "downing"    	


 [91] "downs"       "during"      "e"           "each"        "early"      	


 [96] "either"      "end"         "ended"       "ending"      "ends"       	


[101] "enough"      "even"        "evenly"      "ever"        "every"      	


[106] "everybody"   "everyone"    "everything"  "everywhere"  "f"          	


[111] "face"        "faces"       "fact"        "facts"       "far"        

stopWords()

Some of the stopwords

No longer exists on current version of R. !
Find it. !
Use findFn()!
!
Use  stopwords() instead



     if(require(tm)){	


             data(crude)	


             crude <- tm_map(crude, removePunctuation)	


             crude <- tm_map(crude, function(x)removeWords(x,stopwords()))	


             tdm <- TermDocumentMatrix(crude)

identical to

my.remove = function(x, words) {	


      return(removeWords(x, stopwords()))	


}	


!
if(require(tm)){	


             data(crude)	


             crude <- tm_map(crude, removePunctuation)	


             crude <- tm_map(crude, my.remove)	


             tdm <- TermDocumentMatrix(crude)



     if(require(tm)){	


             data(crude)	


             crude <- tm_map(crude, removePunctuation)	


             crude <- tm_map(crude, function(x)removeWords(x,stopwords()))	


             tdm <- TermDocumentMatrix(crude)	


             m <- as.matrix(tdm)	


             v <- sort(rowSums(m),decreasing=TRUE)	


             d <- data.frame(word = names(v), freq=v)	



What is TermDocumentMatrix ? 



Term-Document Matrix	


!
Description:	


!
     Constructs or coerces to a term-document matrix or a document-term	


     matrix.	


!
Usage:	


!
     TermDocumentMatrix(x, control = list())	


     DocumentTermMatrix(x, control = list())	


     as.TermDocumentMatrix(x, ...)	


     as.DocumentTermMatrix(x, ...)	



?TermDocumentMatrix



?TermDocumentMatrix
Arguments:	


!
       x: a corpus for the constructors and either a term-document	


          matrix or a document-term matrix or a simple triplet matrix	


          (package ‘slam’) for the coercing functions.	


!
 control: a named list of control options. The component ‘weighting’	


          must be a weighting function capable of handling a	


          ‘TermDocumentMatrix’. It defaults to ‘weightTf’ for term	


          frequency weighting. All other options are delegated	


          internally to a ‘termFreq’ call.	


!
     ...: the additional argument ‘weighting’ (typically a	


          ‘WeightFunction’) is allowed when coercing a simple triplet	


          matrix to a term-document or document-term matrix.



In English

• TermDocumentMatrix(…)	



- converts a corpus (essentially a 
document) to a special format according 
to specification of its arguments	



- this special format is used to help plot 
the word cloud



tdm <- TermDocumentMatrix(crude)	


m <- as.matrix(tdm)	


v <- sort(rowSums(m),decreasing=TRUE)	


d <- data.frame(word = names(v), freq=v)

The above lines give us clues as to what is going on. 	


We start with 	


!
m <- as.matrix(tdm)



crude

• crude is a corpus. It contains how many 
documents? 	



• > length(crude)  
20	



• > dim(as.matrix(tdm))  
1132    20       # 1132 words in 20 docs



Test hypothesis

• Create a small document 
   
     This class required much hard work and 
this work took many hard hours of work	



!

• I constructed a sentence with word 
repetition to make testing more meaningful



Step 1
• Transform text to a corpus	



• I do not know how	



• ??corpus

tm::PCorpus             Permanent Corpus Constructor  # possibly what I want	


tm::VCorpus             Volatile Corpus	


tm::Zipf_plot           Explore Corpus Term Frequency Characteristics	


tm::c.Corpus            Combine Corpora, Documents, and Term-Document	


                        Matrices	


tm::inspect             Inspect Objects	


tm::makeChunks          Split a Corpus into Chunks	


tm::content_meta<-      Meta Data Management	


tm::readRCV1            Read In a Reuters Corpus Volume 1 Document	


tm::tm_filter           Filter and Index Functions on Corpora	


tm::tm_map              Transformations on Corpora	


tm::writeCorpus         Write a Corpus to Disk	


timeDate::holidayDate   Public and Ecclesiastical Holidays



Reminder

• I’d like to read an article	



• Print out the word cloud	



• Count word frequencies	



• Use in analysis so I can compare two 
articles with one another	



• HOW???



Text file to Corpus







Use Vignette(“tm”)



Within the corpus constructor, x must be a Source object which 
abstracts the input location. tm provides a set of predefined 
sources, e.g., DirSource, VectorSource, or DataframeSource, 
which handle a directory, a vector interpreting each component 
as document, data frame like structures (like CSV files), 
respectively. Except DirSource, which is designed solely for 
directories on a file system, and VectorSource, which only 
accepts (character) vectors, most other implemented sources 
can take connections as input (a character string is interpreted 
as file path). getSources() lists available sources, and users 
can create their own sources.



The second argument readerControl of the corpus constructor has to 
be a list with the named components reader and language. The first 
component reader constructs a text document from elements deliv- 
ered by a source. The tm package ships with several readers 
(e.g., readPlain(), readGmane(), readRCV1(), 
readReut21578XMLasPlain(), readPDF(), readDOC(), . . . ). See 
getReaders() for an up-to-date list of avail- able readers. Each source 
has a default reader which can be overridden. E.g., for DirSource the 
default just reads in the input files and interprets their content as text. 
Finally, the second component language sets the texts’ language 
(preferably using ISO 639-2 codes).

Let us experiment with a few readers …	


!
   plain text ==> corpus	


   pdf file    ==> corpus	


   doc file   ==> corpus  (Microsoft Word)



getSources()

> getSources()	



[1] "DataframeSource" "DirSource"       "GmaneSource"     
"ReutersSource"  	



[5] "URISource"       "VectorSource"   	





getReaders()

> getReaders()	



 [1] "readDOC"                 "readGmane"              	



 [3] "readPDF"                   "readReut21578XML"       	



 [5] "readReut21578XMLasPlain" "readPlain"              	



 [7] "readRCV1"                "readRCV1asPlain"        	



 [9] "readTabular"              "readXML"      



Experiment with 
readers

• I create a word file, a pdf file, and a plain 
text file



So e.g., plain text files in the directory txt containing 
Latin (lat) texts by the Roman poet Ovid can be read 
in with following code:!
!
> txt <- system.file("texts", "txt", package = "tm") !
> (ovid <- Corpus(DirSource(txt), !
+!readerControl = list(language = "lat")))! 
!
A corpus with 5 text documents



For simple examples VectorSource is quite useful, as it 
can create a corpus from character vectors, e.g.:!
!
> docs <- c("This is a text.", "This another one.") !
> Corpus(VectorSource(docs))



Data Export

To create a corpus from text not stored on a hard disk, and 
want to save the text documents to disk, use writeCorpus()!
!
> writeCorpus(ovid)!
!
which writes a plain text representation of a corpus to multiple 
files on disk corresponding to the individual documents in the 
corpus.



Try it out!

• Starting with my own text:  
 
     “what is the meaning of this grade?”	



!

• Transform the text into a corpus



> source("text_to_corpus.r")	


[1] "VCorpus" "Corpus"  "list"   

library(tm)	


!
txt = "What is the matter with this grade?"	


cp = Corpus(VectorSource(txt))	


print(class(cp))

txt is a character vector	


cp is a corpus



Start with  
a single text file

• Idea	



- Since I know how to transform simple 
text into a corpus, …	



- Try and read a text file by assuming it is a 
csv file



File:  
README

Course on Corpus. Looks pretty extensive.	


http://cogsci.uni-osnabrueck.de/~severt/SIGIL/sigil_R/	


!
----------------------------------------------------------------------	


library("wordcloud")	


library(tm)	


!
v = VectorSource("I, of sound mind, have to go.")	


c = Corpus(v)	


!
removePunctuation(PlainTextDocument(v))	


!
================	


!
removePunct = function(text) {	


   v = VectorSource(text)	


   c = Corpus(v)	


   t = removePunctuation(PlainTextDocument(v))	


   return(t)	


}	


!
!
removePunct("what, is up, Doc?")	


!
will return	


!
!
"what is up Doc"	


----------------------------------------------------------------------

http://cogsci.uni-osnabrueck.de/~severt/SIGIL/sigil_R/


library(tm)	


!
txt.file = "README"	


txt = read.csv(txt.file, header=F)	


print(txt)

R Code

txt is not yet a Corpus

> class(txt)	


[1] "data.frame"



Convert to Corpus

cp = Corpus(VectorSource(txt))	


print(class(cp))	


print("-----------------")	


print(cp[[1]])



sourc> source("file_to_corpus.r")	


                                                                       V1	


1                              Course on Corpus. Looks pretty extensive. 	


2                  http://cogsci.uni-osnabrueck.de/~severt/SIGIL/sigil_R/	


3  ----------------------------------------------------------------------	


4                                                      library(wordcloud)	


5                                                             library(tm)	


6                         v = VectorSource(I, of sound mind, have to go.)	


7                                                           c = Corpus(v)	


8                                 removePunctuation(PlainTextDocument(v))	


9                                                        ================	


10                                         removePunct = function(text) {	


11                                                 v = VectorSource(text)	


12                                                          c = Corpus(v)	


13                            t = removePunctuation(PlainTextDocument(v))	


14                                                              return(t)	


15                                                                      }	


16                                         removePunct(what, is up, Doc?)	


17                                                            will return	


18                                                         what is up Doc

Output

http://cogsci.uni-osnabrueck.de/~severt/SIGIL/sigil_R/


Return to the wordcloud

• Return to the example 



data(crude)	


crude <- tm_map(crude, removePunctuation)	


crude <- tm_map(crude, function(x)removeWords(x,stopwords()))            	


tdm <- TermDocumentMatrix(crude)	


m <- as.matrix(tdm)	


v <- sort(rowSums(m),decreasing=TRUE)             	


d <- data.frame(word = names(v),freq=v)	


             	


 wordcloud(d$word,d$freq)	

 Functions still unknown: 	



    TermDocumentMatrix	


    sort

> class(tdm)	


[1] "TermDocumentMatrix"    "simple_triplet_matrix"



Term-Document Matrix	


!
Description:	


!
     Constructs or coerces to a term-document matrix or a document-term	


     matrix.	


!
Usage:	


!
     TermDocumentMatrix(x, control = list())	


!
       x: a corpus for the constructors and either a term-document	


          matrix or a document-term matrix or a simple triplet matrix	


          (package ‘slam’) for the coercing functions.	


!
control: a named list of control options. 	


The component ‘weighting’ must be a weighting  function capable of handling a 
‘TermDocumentMatrix’.  It defaults to ‘weightTf’ for term frequency weighting.  
All other options are delegated  internally to a ‘termFreq’ call.	


!
...

In English: Converts a Corpus to an appropriate 	


     structure to transform into regular matrix



txt.file = "README"	


txt = read.csv(txt.file, header=F)	


cp = Corpus(VectorSource(txt))	


tdm = TermDocumentMatrix(cp)	


m = as.matrix(tdm)	


print(m)	





> m = as.matrix(tdm)	


                                                                        Docs	


Terms                                                                    V1	


  ----------------------------------------------------------------------  2	


  ================                                                        1	


  corpus.                                                                 1	


  corpus(v)                                                               2	


  course                                                                  1	


  doc                                                                     1	


  doc?)                                                                   1	


  extensive.                                                              1	


  function(text)                                                          1	


  go.)                                                                    1	


  have                                                                    1	


  http://cogsci.uni-osnabrueck.de/~severt/sigil/sigil_r/                  1	


  library(tm)                                                             1	


  library(wordcloud)                                                      1	


  looks                                                                   1	


  mind,                                                                   1	


  pretty                                                                  1	


  removepunct                                                             1	


  removepunct(what,                                                       1	


  removepunctuation(plaintextdocument(v))                                 2	


  return                                                                  1	


  return(t)                                                               1	


  sound                                                                   1	


  up,                                                                     1	


  vectorsource(i,                                                         1	


  vectorsource(text)                                                      1	


  what                                                                    1	


  will                                                                    1

as.matrix(tdm)

> dim(tdm)	


[1] 28  1	


> dim(as.matrix(tdm))	


[1] 28  1

Word list + frequency

punctuation is considered a 	


part of the word, which is why 	


we’d like to remove punctuation

http://cogsci.uni-osnabrueck.de/~severt/sigil/sigil_r/


The word cloud
            m <- as.matrix(tdm)	


             v <- sort(rowSums(m),decreasing=TRUE)             	


             d <- data.frame(word = names(v),freq=v)	


             	


             wordcloud(d$word,d$freq)	



Error!!!

Error in strwidth(words[i], cex = size[i], ...) : invalid 'cex' value	


In addition: Warning message:	


In max(freq) : no non-missing arguments to max; returning -Inf



txt.file = "README"	


txt = read.csv(txt.file, header=F)	


cp = Corpus(VectorSource(txt))	


cp = tm_map(cp, removePunctuation)	


tdm = TermDocumentMatrix(cp)	


m = as.matrix(tdm)	


print(m)



> m	


                                            Docs	


Terms                                        V1	


  corpus                                      1	


  corpusv                                     2	


  course                                      1	


  doc                                         2	


  extensive                                   1	


  functiontext                                1	


  have                                        1	


  httpcogsciuniosnabrueckdesevertsigilsigilr  1	


  librarytm                                   1	


  librarywordcloud                            1	


  looks                                       1	


  mind                                        1	


  pretty                                      1	


  removepunct                                 1	


  removepunctuationplaintextdocumentv         2	


  removepunctwhat                             1	


  return                                      1	


  returnt                                     1	


  sound                                       1	


  vectorsourcei                               1	


  vectorsourcetext                            1	


  what                                        1	


  will                                        1	



No more punctuation	


Error is still there!



Analysis

> class(d)	


[1] "data.frame"	


> names(d)	


[1] "word" "freq"	



            m <- as.matrix(tdm)	


             v <- sort(rowSums(m),decreasing=TRUE)             	


             d <- data.frame(word = names(v),freq=v)	


             	


             wordcloud(d$word,d$freq)	



We now examine the 	


data frame



> d$word	


 [1] ----------------------------------------------------------------------	


 [2] corpus(v)                                                             	


 [3] removepunctuation(plaintextdocument(v))                               	


 [4] ================                                                      	


 [5] corpus.                                                               	


 [6] course                                                                	


 [7] doc                                                                   	


 [8] doc?)                                                                 	


 [9] extensive.                                                            	


[10] function(text)                                                        	


[11] go.)                                                                  	


[12] have                                                                  	


[13] http://cogsci.uni-osnabrueck.de/~severt/sigil/sigil_r/                	


[14] library(tm)                                                           	


[15] library(wordcloud)                                                    	


[16] looks                                                                 	


[17] mind,                                                                 	


[18] pretty                                                                	


[19] removepunct                                                           	


[20] removepunct(what,                                                     	


[21] return                                                                	


[22] return(t)                                                             	


[23] sound                                                                 	


[24] up,                                                                   	


[25] vectorsource(i,                                                       	


[26] vectorsource(text)                                                    	


[27] what                                                                  	


[28] will                                                                  	


28 Levels: ---------------------------------------------------------------------- 

> d$freq	


 [1] 2 2 2 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

The dashed lines “might” be the reason	


for the error! Let us remove punctuation

http://cogsci.uni-osnabrueck.de/~severt/sigil/sigil_r/


What to do now? 

• The current situation	



- I cannot get a word cloud to work with 
my file	



• Take original example	



- create a word cloud	



- simplify the example as much as possible 
without generating an error



Original example
library(wordcloud)	


library(tm)              	


data(crude)	


crude <- tm_map(crude, removePunctuation)	


crude <- tm_map(crude, function(x)removeWords(x,stopwords()))	


tdm <- TermDocumentMatrix(crude)	


m <- as.matrix(tdm)	


v <- sort(rowSums(m),decreasing=TRUE)	


 d <- data.frame(word = names(v),freq=v)	


wordcloud(d$word,d$freq)

Remove (potentially) unnecessary lines



Simplify
library(wordcloud)	


library(tm)              	


data(crude)	


tdm <- TermDocumentMatrix(crude)	


m <- as.matrix(tdm)	


v <- sort(rowSums(m),decreasing=TRUE)	


 d <- data.frame(word = names(v),freq=v)	


wordcloud(d$word,d$freq)



without punctuation and 	


stop words

with punctuation and 	


stop words
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as.matrix, sort

m <- as.matrix(tdm)	


v <- sort(rowSums(m),decreasing=TRUE)	


d <- data.frame(word = names(v),freq=v)	



Let us take a simpler file to better understand



library(wordcloud)	


library(tm)	


!
txt.file = "TEXT.txt"	


txt = read.csv(txt.file, header=F)	


txt = Corpus(VectorSource(txt))	


tdm <- TermDocumentMatrix(txt)	


m <- as.matrix(tdm)	


v <- sort(rowSums(m),decreasing=TRUE)	


d <- data.frame(word = names(v),freq=v)	


!
wordcloud(d$word,d$freq)



> m  # matrix	


         Docs	


Terms     V1	


  class    1	


  full.    1	


  going    1	


  room?    1	


  seminar  1	


  the      2	


  today    1	


  what     1	



> dim(m) 	


8 1

> dimnames(m)	


$Terms	


[1] "class"   "full."   "going"   "room?"   "seminar" "the"     "today"  	


[8] "what"   	


!
$Docs	


[1] "V1"	



> colnames(m)	


[1] "V1"	


> rownames(m)	


[1] "class"   "full."   "going"   "room?"   
"seminar" "the"     "today"  	


[8] "what" 



> v	


    the   class   full.   going   room? seminar   today    what 	


      2       1       1       1       1       1       1       1 	



> d       # dataframe	


           word freq	


the         the    2	


class     class    1	


full.     full.    1	


going     going    1	


room?     room?    1	


seminar seminar    1	


today     today    1	


what       what    1	





Create a function

• mycloud(filename)	



• output a cloud	



• hide all the details



!
# Example	


library(wordcloud)	


library(tm)              	


!
mycloud = function(filename)	


{	


    txt = read.csv(filename, header=F)	


    cp = Corpus(VectorSource(txt))	


    tdm <- TermDocumentMatrix(cp)	


    m <- as.matrix(tdm)	


    v <- sort(rowSums(m),decreasing=TRUE)	


    d <- data.frame(word = names(v),freq=v)	


    wordcloud(d$word,d$freq,min.freq=1)	


}



> source("mycloud.r")	


> mycloud("README")

================
return

vectorsource(text)

function(text)

up,
pretty

extensive.

have

library(tm)

sound

vectorsource(i,
library(wordcloud)

will

corpus.

re
tu
rn
(t)

removepunct(what,

removepunct
mind,

looks

go.)
doc?)

do
c

corpus(v)
course

what

warning messages	


(next slide)



Warning messages
Warning messages:	


1: In wordcloud(d$word, d$freq, min.freq = 1) :	


  removepunctuation(plaintextdocument(v)) could not be fit on page. It will not be plotted.	


2: In wordcloud(d$word, d$freq, min.freq = 1) :	


  ---------------------------------------------------------------------- could not be fit on page. It will 
not be plotted.	


3: In wordcloud(d$word, d$freq, min.freq = 1) :	


  http://cogsci.uni-osnabrueck.de/~severt/sigil/sigil_r/ could not be fit on page. It will not be 
plotted.	



http://cogsci.uni-osnabrueck.de/~severt/sigil/sigil_r/

