Using R fer Text Mining

Part 2 : R Tiext Mining

Assumes knowledge of R but not
how to text mine in R

Install the tm package

windows Help
Load package. ..
Sek CRAM mirror ...
Select repositories, .,

Install package(s). ..
Update packages...

Install package(s) From lacal zip Files... tistidg




' The “library” command
loads the bundled functions
of the desired library. Help
describing these functions:
IS & short command away.

>library(tm) #loads library.

« >help(package=tm)

What we do with tm

« Apply functions similar tol Perl parsing
methods

« Statistically analyze the data to derive
content from unstructured text data

TM — data sources &

eaders

S RIS AIIIIIIIIRIFIISIIIR K ok A Rk

> # for an up-to-date list of available data sources and readers
S PRk Rk kKRR KRR,
> getSources()

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

[6] "VectorSource”

> getReaders()

[1] "readDOC" "readGmane” "readPDF"

[4] “readReut21578XML" “readReut21578XMLasPlain” “readPlain”
[7] "readRCV1" "readTabular"

>




TM — seurce documents

B

# read in source document collection

PR RIS SRR R SRR ARk R R

>txt.csv <- read.csv(fil 'text mining/Top2lss.txt”, header=FALSE)
>txt <- Corpus(DataframeSource(txt.csv))

>summary(txt)
A corpus with 330 text documents

# examine the first 10 rows

>inspect(txt[1:10])

[[11]

A crisis that could affect our ability to regulate ourselves.

211
A need to deal more thoroughly with non-traditional risk management approaches

=1

Ability of members to prove they are more than just number crunchers

(41
ability to convince non-insurance companies of the value/skills offered by CAS members,

V' \,PI ASASAC S )S)

lowercase

S gEERERR R SE——— F AR RIS
> # a little pre-processing to prep the data for TM

> # convert to lower case

> # tmTolower is one of several available text transformations.
> # 7o see all currently available use: getTransformations()

SRR AR IR KRS RS RI R RIS HIRIIIRIIRSFIHIIII AN

> txt <- tm_map(txt, tolower)

> inspect(txt[1:10])
(111

a crisis that could affect our ability to regulate ourselves.

21

a need to deal more thoroughly with non-traditional risk management approaches

1]

ability of members to prove they are more than just number crunchers

41
ability to convince non-insurance companies of the value/skills offered by cas
members.

IIM = search & replace

T
> # Replace the slashes in the text with a blank
SRR KRR KRR KRR KRR KRR ARk
> # txt <- gsub("/"," " txt)

for (j in L:length(txt)) txt[[j]] <- gsub("/

> inspect(txt[1:10])
K4}

a crisis that could affect our ability to regulate ourselves.

(211

a need to deal more thoroughly with non-traditional risk management approaches

(1311

ability of members to prove they are more than just number crunchers

[141]

ability to convince non-insurance companies of the value skills offered by cas members




(A CIRINERS & IL'PIM\JL:

cCon't

T ——
> # Replace other characters

[T ——

>

> for (j in L:length(txt)) txt[[j] <- gsub("[&-A\(\\.]"

> for (j in 1:length(txt)) txt[[j]] <- gsubI&-VNOMI **, i)
> inspect(txt[1:10])

K8

a crisis that could affect our ability to regulate ourselves

[121]

a need to deal more thoroughly with non traditional risk management approaches

=11
ability of members to prove they are more than just number crunchers

141

ability to convince non insurance companies of the value skills offered by cas members

51
ability to help sort out property pricing problems

TM = search & replace con’t

S R AR IRk kR FR SIS R HRR ISR

> # Replace enterprise risk management

S R KRR R R A SR AR KRR A SR 5k
> for (j in L:length(txt)) txt[[j]] <- gsub("enterprise risk management”, "erm”,txt[[j]])
> for (j in 1:length(txt)) txt[[j]] <- gsub("off shoring", "offshoring", txt[[j]]);

> inspect(txt[1:10])

[

a crisis that could affect our ability to regulate ourselves

1211

a need to deal more thoroughly with non traditional risk management approaches

=1

ability of members to prove they are more than just number crunchers

(41

ability to convince non insurance companies of the value skills offered by cas members

]
ability to help sort out property pricing problems

IIM = search & replace con’t

B —————

# remove stopwords

ap(txt, removeWords, stopwords(“english’))

P —————

> # remove punctuation
S SRR RS R SRRk ARk R

> txt <- tm_map(txt, removeNumbef

> txt <- tm_map(txt, removePunctuation)
> inspect(txt[1:10])

[[17]

crisis affect ability regulate

(21

deal thoroughly traditional risk management approaches

(31

ability prove

(141

ability convince insurance companies  value skills offered cas

(511

ability help sort property pricing




M — search & replace con’t

[Spree— S E SIS IS ESSHSI AR
> # remove stopwords & punctuation

S —————
> txt <- tm_map(txt, removeWords, stopwords("english”))
> txt <- tm_map(txt, removeNumbers)

> txt <- tm_map(txt, removePunctuation)

> inspect(txt[1:10])

(211

crisis affect ability regulate

[[21]
deal thoroughly traditional risk management approaches

=1

ability prove crunchers

141

ability convince insurance companies value skills offered cas

51

ability help sort property pricing
> length(txt);

[11 330

TM = search & replace con’t

(jlin 1:length(txt)) txt[[j]] <- gsub("professional’, "professions”, txt[[j]]);

>

> getTransformations()

[1] “as.PlainTextDocument" “convert_UTF_8" “removeNumbers”
“removePunctuation’

[5] "removeWords" "stemDocument” "stripWhitespace”

> txt <- tm_map(txt, sStemDocument)

> inspect(txt[40:50])

[[11]

climat chang

21

compani complain oner expen educ system set cas

[[31]
compani will pay meet

(41

compet profess organ

1511

competit profess

IIM = Decument by Term

B ——————

# create a document_by_term matrix
o e T
dtm <- DocumentTermMatrix(txt)

nrow(dtm); ncol(dtm)

[1] 330

[1] 469

> inspect(dtm[1:24,1:9])

A document-term matrix (24 documents,

Non-/sparse entries: 10/206
Sparsity. 1 95%

Maximal term length: 8

Weighting term frequency (tf)

uraci activ actuari address

0
0
0
0

Matrix




TV 1D’ Ereguent Occuring| \Words

> # 1D frequently occuring wor

RS S R AR R

“expen
up dtm matrx by removir ns

ern

Y(dtm2(1:12,1:15))
pt account activ actuari admiss aig analysi analyst analyt applic approach

00 0 00 0 0 o0

0

0

0

o

0

0

0

0

o

M — Remove Sparse terms

B s o

> # tighten up dtm matrix more for correlation plot by re
AR AR AR AR SRR SRR AR RA SR 5 KRR RE AR5

> dtm3 <- removeSparseTerms(dtm, 0.98)

> nrow(dtm3); ncol(dtm3)

[1] 330

[1] 36

> #inspect(dtm3[1:3,])

>

moving sparse terms
kR

> findFregTerms(dtm3, 2).
[1] "exam” “actuari” "focus” "“profess”
>
> # find words correlated with the themes
> findAssocs(dtm2, "educ”, 0.05)
educ regard system train  topic research practic qualiti
1.00. 0.37 0.37 0.37 25 (ovic) .2
continu environ materi pressur set syllabus current applic
0.18 0.18 0.18 0.18 0.18 0.14 0.13 0.11
opportun  reput result student provid actuari exam  expen
0.11 0.11 0.11 0.11 10 0.09 0.09
chang structur casualti membership  relev
0.08 0.08 0.06 0.06 0.06

TM — Find Frequent terms

> # export dim

as.mairix(dim3)
top2matrix, i

> # find most frequently mentioned ter

> sort(findF

1] "abil"  "account”

] "continu” "o

jitags <- sort(paste(toj

sum(abil); # returns 5
o

> 7

mpetit’

sum(actuari); # returns 60,
2

ount); # returns 6

x(sort(sapply(top2, sum),decreasing=TRUE)[L:numwords
201917151514141414121212121111111110101010 9
ames(v); length(n

‘exam’ "regul
ntem”




barplot(x, horiz=TRUE, cex.names=0.75, space=1, las=1, col=grey.colors(10), main="Frequency of Terms")

Frequency of Terms

Tihree Variations on Tag Clouds

R R AR AR AR A AR KA KR AR K AR A KR KRR R KRR AR

# tag Cloud as a list
2/06/Tag-cloud-for-the-R-Graph-Gallery
AT KRR KRR KKKk Tk Tk SRR R SRR AR R AR A
#as a list

require(snippets)

v <- sapply(top2, sum);

cloud(v, col=col.bbr(v, fit=TRUE))

— actu a rl car et g somses compel e bl mons e ackc @ S

fINANC T vos Ecrem Wkl [[SLIF rtem e novsy st sembestiy misdel oo profess Ul - e

Three Variations on Tag Clouds

B L T

# Tag Cloud with random placement
R
set.seed(221);

factor=0.8;

x=runif(length(w))*factor;
y=runif(length(w))*factor;

plot(x, y, type="n", axes=FALSE);

# font size=relative term frequency
pointLabel(x, y, w, 0.10*v);

~_actuari

insur

financ




Tihree Variations on Tag Clouds

S —————————
# install.packages(“fun", repos="http://r-forge.r-project.org").

# with style

N ————————

require(fun)

data(tagData)

v <- as.matrix(sort(sapply(top2,

doit),decreasing=TRUE)[1:numwords],
colnames=count);v[1:numwords];v

x <-data.frame(rownames(v), "http://www.casa
tagData$color[1:length(v)],tagData$hicolor[1: fo

standard
cus
colnames(x) <-

. casualti
‘count','color,'hicolor');x
htmiFile=paste(tempfile(), ".html", sep="
#htmlFile=paste("tagData’ tml", sep:
if (file.create(htmlFile)) {
tagCloud(x, htmlFile) H
browseURL(htmlFile) increa

Get Individual Records associated with the term “actuar”

R
> # Get records for the word actuar
[ ——————————
> subset(top2, actuari>=1)[1:10,1:10]
abil account actuari cas casualti chang compani competit continu credibl
0 0

0 0
)) #which rows have actau
6" "57" "59" "71" "74" "77" "78" "81"
"180" "182" "183" "186"
91" "193" "19! 2 2. 223" "224" "225"
27" "229" "25! 6: 2 9" "313" "318" "321"
[57] "323" "328" "329'
> txt.actuari <- txt.csv[rownames(subset(top2, actuari
> txt.actuari[1:5]; #print out records with actuari
[1] Actuarial Malpractice (2)
[2] Actuarial Students of today are not good communicators/executive material.
[3] Actuaries regain status as masters of risk
[4] automation/modeling of actuarial skills
[5] Being a market leading brand of actuarial science - what do we stand for?
330 Levels: approaches to address external changes ERM ... Will we get to a point where we have too
many members??

Correlation Plot

5 A A AR
# produce a Correlation plot with the m nctly occuring top 24 terms

QA sbormtteiveeett s

> require(ellipse)

> nrow(dtm3); ncol(dtm3)

[11330

[1136

> dtm4 <- removeSparseTerms(dim, 0.97)

> nrow(dtmd); ncol(dtmd)

[BEEY

123
> inspect(dimd{1:3.])
actuari cas chang compani competit credibl current educ erm exam financ increa industri
o 0 o
0 0 0 000 00 o0
o ] o 000 o o
insur intern manag model organ profess regul research reserv stand;
00 0 0 1 0

00 00
00 o0
as.matrix(dtma)

cor(topd.matr
orr{ncol(dtma),))

ford, ord]
ol=cm.colors




Correlation Plot
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> # hierarchical clustering (Ward's minim
> vequlve(slals)

> #new for clustering variables

> dtm3 <- removeSparseTerms(dtm, 0.97)
> dtmtrans<-t(dtm3)

> hClust <- helust(dist(dtmtrans), method="ward’); # average, single, complete, median, centroid, ward,
mcaquitty;

> plot(hClust)

> # for interactive plot

> # (x < identify(hClust))

>

> require(graphics);
> require(utils)
> (dend2 <- as.dendrogram(hClust)) # "print()" method
‘dendrogram’ with 2 branches and 23 members total, at height 12.07791
> dend? <- str(dend1, max=4) # only the first two sub-levels
—[dendrogram w/ 2 branches and 23 members at h = 12.1]
eaf "actuari”
[dendrogram w/ 2 branches and 22 members at h = 8.3]
|-leat "profess”
dendrogram w/ 2 branches and 21 members at f ]
--[dendrogram wi 2 branches and 2 members at h = 6.08]
leaf “financ”
leaf "insur"
lendrogram w/ 2 branches and 19 members at h = 6.15]
[dendrogram w/ 2 branches and 2 members at h
*--[dendrogram w/ 2 branches and 17 members at h
> plot(dend1)

hierarchical clustering

industri
competit
increa
educ
research
standard




Principal Components

« An unsupervised technigue
« Groups similar variables (rather than
similar records) together:

« Uses) correlation matrix — variables (here
terms) that are highly correlated are
grouped together

R Princomp function

>reguire(stats)

>preomp(top2, scale=TRUE)
>summany(prcomp(top2, scale=TRUE))
« Then examine top components

>.for (ilin 1:15) {

> top4][i]] <- sort(survey.prcomp$rotation],i],

decreasing=TRUE)[1:4]}
>top4.

The Top Compoenents

10



