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Mastering Text Mining
with R

Introduction to the tm Package
Text Mining in R

Ingo Feinerer

July 3, 2015

It introduction to text mining in R utilizing the text minin
it methods for data import, corpus handling, preprocessing
nent matrices. Our focus is on the main aspects of getting
ion of the text mining infrastructure offered by tm was p
rer et al., 2008). An introductory article on text mining

anaging documents in tm is a so-called Corpus, represer
i abstract concept. and there can exist several implemey
Lhe so-called VCorpus (short for Velatile Corpus) which real
bora are R objects held fully in memory. We denote this
whole corpus is gone. Such a volatile corpus can be cre
0l). Another implementation is the PCorpus which implem

nis are nhvsicallv stored ontside of B (oo in a databage)

R CRAN Task View: Natura... X

Bl c | Q&%

i) httpsy//eranr-project.org/web fviews/

wBa @ »

CRAN Task View: Natural Langnage Processing

Maintainer: Fridolin Wild, Knowledge Media Institute (KMi), The Open University, UK

Contact:  fridolin.wild at open.ac.uk
Version: 2015-11-09
URL: https //CRAN.R-project.org/view=NaturalLanguageProcessing

Natural language processing has come a long way since its foundations were laid in the 1940s and 50s
(for an introduction see, e.g., Jurafsky and Martin (2008): Speech and Language Processing, Pearson
Prentice Hall). This CRAN task view collects relevant R packages that support computational linguists in
conducting analysis of speech and language on a variety of levels - setting focus on words, syntax,
semantics, and pragmatics.

In recent years, we have elaborated a framework to be used in packages dealing with the processing of
written material: the package tm. Extension packages in this area are highly recommended to interface
with tm's basic routines and useRs are cordially invited to join in the discussion on further developments

of this framework package. To get into natural language processing, the cRunch service and tutorials may
be helpful.

Frameworks:

IN PRACTICE WITH R

Mastering Social Media
Mining with R

WILEY
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||£__ N7Tz8)A(N-gram)
7oa8,4(N-gram)

s N-1FEG o] RiEER - ARIN-1E{H T SSNERIHER

s BONRRAEN MR -

s BUODIEFEE

s OfEETRRONEER  HEAEEARL -

—j}J‘
0
o
¢ -8
%,

1514 ... to be or not to be ...
— Joi& & (unigram) ..., to, be, or, not, to, be, ...
— Jtigik (bigram) ..., to be, be or, or not, not to, to be, ...
=JTiEgiA (trigram) ..., to be or, be or not, or not to, not to be, ...
> # R ngram packages > get.phrasetable(ng)
> 1nstall_packages(''ngram™) ngrams freq prop
> library(ngram) 1 not to be 10.25
> words <- ""to be or not to be" 2 be or not 10.25
> ng <- ngram(words, n=3) 3 to be or 1 0.25
4 or not to 10.25

HFUUEH IR
AERR P X
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» BLIZEBRRRESZ - Al “Donald Trump and
Recep Tayyip Erdogan deliver joint statements at
the White House on Tuesday in Washington DC”

n B EIE - Tokenization

Ll E:lj(:

« PXAREEEE B
"TRABEXERTE"

s RBETREY - JiebaR

n >z BRI AR E T

N
/N

HOAEFIERE - Bl

(ta}
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pllll:  Jebe : i

o "%mﬂ" IV s NREBS IR - TIEZEAMERE
(Maximum Probability) - FET0IEE A K& A (Hidden
Markov Model) - &5|1&E J(QuerySegment) RETE
A(MixSegment) - HINEZFEET, - BRFERMEET

i IR AL - SXARSimhashBEUELLEREINEE - 3

R 7 ReppMCppliebaE TR -

https://www.r-project.org/nosvn/pandoc/jiebaR .html

>

> library(iebaR)

> words <- "ARF AT BT R
> tagger <- worker()

> tagger <= words

[1] "Rz " R CENCT T OUERET URT UXET UHE™ e
>

> tagger <- worker(''tag")
> tagger <= words
n m \Y n n \% C n n n

ROt oTEEAT Rt T OURRET OURT OUET UHRAET e
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u WP HER: BT XHES C BEYX

BRI AR —
B HFRIARE -~ FHESE -

s RE(CHY LR Y%N%?ﬁéﬂ: X F A&
AEAEEE -




N7 RE{ERYAIE

-K%éﬂPI

s XFEROEERE #BREYER -

-Y%ﬁ@%ﬂﬁ
s ARK ASEDAESEE - RIS FARERES - ﬂ%nﬁ
= REAAR H— %ﬂﬁ\ﬁf”ﬁ hWY$E%§E
s EERA AETEHIVERE - BRI FHNEE

= XFRENESTESBIRENZER ﬂXﬁ%%W%Y%%H
THEEMED T~ XFDHF -

= ?ﬁ...‘*“

SOURCE: https://op46.com/#/technique/7a2ace8a539b7270be54bf9cfcc93071.html
= NG

SCARAFAE Y J3E

JiChE SOA SUAFE B4 L 222 ANRTIL
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574; % j(?ﬁ-éﬂ/\*ﬁg :r*-
“‘ 1) 5 5 Rl E 23 4
s DHTERE: (1) DREiMERsm - (2) mEEEEE
(3) EREEE

. ﬁ%ﬂﬁffﬁﬁﬂ%ﬂ%ﬁ*ﬁ
73 &8 (tokenization): ’KF—EBRXF 2D HZ[E:EIE - FIRFE - &£
NFHEoTEBEERENEIA -

s R 2 (stemming): ZREARESHER - EREFH—MKREZX
T - B RE—ERENARRBEAENFEAMERTE -

= Martin Luther King, Jr. "l Have a Dream", delivered 28 August
1963, at the Lincoln Memorial, Washington D.C.

"I have a dream that one day this nation will rise up and live out
the true meaning of its creed. "We hold these truths to be self-
evident, that all men are created equal.””(20/34)

= (X) a, the, that
m men => man, truths => truth
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— 37 E il 53 B B

4 s
e.f,/:“%': 2) m=Z=RHEE (vector space model

IO E/F KB N FETEENNERE -
70 RIEE (bag-of-words model), FAZR 2 frza & 4R
FEM -
BREENGE - AREAR—E SR AN S RN
ATERERREANNES LNINESMOE -
ERAREASTEN—##mEnEF @ SEEER
=—EEF SEEENESREFEXFFLIR
HAMETER - 05| AEEY  EFEIBIEFE

%
A RETR B E RRR A © R Bl c BRAEZEHE

. IRBHEADRRRESBE TR -
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00
A

g |0 ) 2 17

I have a dream that one day this nation will rise up and live out the true meaning of its creed: "We hold these truths to be
self-evident, that all men are created equal."

I have a dream that one day on the red hills of Georgia, the sons of former slaves and the sons of former slave owners
will be able to sit down together at the table of brotherhood.

I have a dream that one day even the state of Mississippi, a state sweltering with the heat of injustice, sweltering with
the heat of oppression, will be transformed into an oasis of freedom and justice.

I have a dream that my four little children will one day live in a nation where they will not be judged by the color of
their skin but by the content of their character.

m 142 words => 78 words
s DUNBUIEER S 7 58RI SR —a617:

-m
S
1 1 2 2 1 1

A8 4 4
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/‘ |II¢ B8R AR (M
n FRAGEIE-NEHEfEREBEZE N ENEE R

n EEXNFRENHLE: RAERZE

s BRIZMEUIERBREMED S RBERZEREED
{fZ BRI IEUE -
» OEARERZERZL (MEDEARENEOE)
» MEMEXRAERION - BRZBLUERERO ;
» MEODEROTEEROAOE - BRZEUENER-1 -
 HiEOBERNGRZESARNR]L,, TEEE/IVMEZ-1 -

= MECEZBENBENEGRZEREEMERNSEEAEIEMO
MRENFSME -

i S A x B;
similarity = cos(§) = - BN A FIB; S BIRR E AR BIIE S E -

EIERE n
2 (Ai)* oy [0 (Bi)?
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Bl S HERZ ML

0 EfES'UfF
s OFA HEHESH  ASEEEX -
N ’U?B HAEHNEER  AZEETEER -
0 —& . 25
0 ﬁ?A H/EE8/E/ER  A/EE/E/EF -
s OB F/A/ZE/E/ER U/ ANEE/E/EE -
m F_b: §|J-':|:'.FEEE’J.J
s B OEEE B At
m B=: n'I'”“T/FE
s OFAHK]1 EEH2 B2 BH1 1 A1 10
s OFB:H1 EE2 B2 BHR1 1l £2 11
n B[P . FHFEEQS
s 9FA:[1,221,1,1,0]
s 9B:[1,2 21,12 1]
u %—ﬁi . -l-ﬁhﬁ?gZ{E I1X14+2Xx242x24+1X14+1x14+1x24+40%1

cosB =
VIZ 422 £ 2R F 1A IR XA P L 2L 12422417

13

BRZEEIL - PRI A

BER0E - thi ERI1E D S AT Vi2x V16
'ﬂ;{ 0 = 0.938 JE S 4gE ¢ https://kknews.cc/tech/ovayjvqg.html

http://www.hmwu. 1dv.tw



£
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/4@; Term Frequency-Inverse Document Frequency 21/43
All0l

F

s HOSsZEERE @ &EHANZHESSEEREZ
TF-IDF -

s TF-IDFREEFHE—(EEF e FH IR —

—E@BENEPHNEP X EFNEE

—

EHETE
ZE -

« 2 FAURBEEXHNE B EE TSR
i cp 43R 0 R B AR TE AR RB(IELG) 1800 - 1B B &R
£ T XD IR O SE SR T & AR (2 L) T 0% -

s E—MAENERSE - 558 (term frequency, tf)1a
2R — B4R ERN R T LIERPHIRAIEER -
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ZFN .
%ﬁillz TF-IDF B9t E

 HRER B EREEENTRAL - BER S OERR®:

n. .
tf . = bJ g RFFERRGPOLBRY - HHBARE
) S Mg LRdPFATANHERYIA -
s PEIEZRIEZR (inverse document frequency - idf ) @—EEES

REZMAES - R EENIdf TL/{EEI%MEWK%ZEI?%LX@ RX
ria ZTEEMBE - BRFEREIIU1I0AERNH S

D] o |D| : ERI PRI
idf; = log e [{j:t; € d;}| - BEAELOTHEYE (Bn;; # 00THRE ) 1
{j:t; € d;} RHEFEENT  RERHDAT  Alb—RERTER

1+ |{j:t; € d;}|

R —RBEXHARNNSHAEEER - DIKZHEEEEE ]
tfidfi,j = tfi,j x 1df; HESPRIERIHEER TLX#EH:%m*&EE’J’Ef—Idf
.Jﬂ: t-idfiEa R @R E S RAVFEE - REEZRE
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Variants of term frequency (TF) weight Variants of inverse document frequency (IDF) weight
weighting scheme TF weight weighting scheme IDF weight (n, = [{d € D : ¢t € d}|)
binary 0,1 unary 1
S0 COUn! frd inverse document frequency log — = —log ot
"z N
' N
term frequency ‘ft’d/Z I g inverse document frequency smooth log (1 I —)
t'ed N
log normalization log(1 + fi.a) max e gy My
inverse document frequency max log| ———8—
ft,d 1+ ny
double normalization 0.5 | 0.5 + 0.5 - N—n
MaX (¢ cd} ff’ad probabilistic inverse document frequency ' log ~ d
ftd !
double normalization K | K + (1 — K)
maxsy cd} ft’,d
Recommended TF-IDF weighting schemes
weighting scheme document term weight query term weight
N f, N
1 ft.d - log — (&5+05———ﬁ——)-bg——
ng max; fiq g
N
2 1+ log fi.q log(1 + —)
t
N N
3 (1 +10gft,d) J log— (1 +10gft,q) 10g—
Mg n
https://en.wikipedia.org/wiki/Tt%E2%80%931df
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ENEIN

0.6

0.05

REH - (2) ERBRERAHERER

A58 73 i

—

A Jvords | word

pAN(iT 0.45 0.002

Rl 58 73 i

A o1 | Jworin

paNGil 0.55 0.017

Todois to be.
Tobe is to do. dl d2 d3 d4
to 3 2
d

1 - -

2 do 0830 - | 1.073 | 1.073
3 is 4 . : -
To be or not to be 4 be 4 ) ”
| am what | am 5 bF 2 ;
6 not 2 "
d; 7 | 2 2 i
| think therefore | am 8 am 2 1 &
Dobedobedo. 9 what - 2 i 2
10 think - - ) 2
d 11 | therefore - - 2 5

3 12 da 5.170

Do do do, da da da 13 let - : " 4
Letit be, let it be. 14 it i . _ 4
d

4




Tl X HRBE

s XFABRHREL
s ENRNERFTFHNZXFATHE
s FREMENXFABTREL
.Y?%@%ﬁﬁﬁﬁﬁ%m
n BRI TR EL
.Y#**M%@%k
s UEERE L
s M FREERBRE
s LB AERNXFEGREEL
s XHFESHEBREAEZEL
s XFZEREMREL
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Wordcloud?2

m  Wordcloud2 provides an HTMLS5 interface to wordcloud for data visualization.
Timdream's wordcloud?2js is used in this package.
. BELRNERBREMUR - BEBE—E:E o] IEZIREE -
= Main R functions:
= wordcloud2: provide traditional wordcloud with HTML5
s letterCloud: provide wordcloud with selected word(letters).

require(devtools) S 8 cruserswserpovapplataiLocaliTempiRmpevdan ~ &

install_github("'Ichiffon/wordcloud2'™) o oo ||

library(wordcloud?)

head(demoFreq) it _
word freq T :;;“;;;;1&

oil oil 85 JQQEMﬁm%“ m“”‘“““g;ﬁ _

said said 73 B S\seﬂm &y :?Elr:g?-:\'eg“g*

prices prices 48 &,

opec opec 42

mln min 31

the the 26

> str(demoFreq)

"data.frame": 1011 obs. of 2 variables:

$ word: Factor w/ 1011 levels "100000","108",..: 613 &

$ freq: num 85 73 48 42 31 26 24 23 23 21 ...

> wordcloud2(data = demoFreq)

> wordcloud2(demoFreq, color = "random-light", backgroundColor = "‘grey")

> ? wordcloud?2

>
>
>
>

https://cran.r-project.org/web/packages/wordcloud2/vignettes/wordcloud.html
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More examples

"wordcloud2™)
"skyblue™)

> figPath <- system.file(examples/t.png",package =
> wordcloud2(demoFreq, figPath = figPath, size = 1.5, color =

R F

> letterCloud(demoFreq, word
> letterCloud(demoFreq, word =

= "R", size = 2

"NTPU™, wordSize

:1)
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Document Cards: A Top Trumps Visualization for Documents

Hendrik Strobelt, Daniela Oelke, Christian Rohrdantz, Andreas Stoffel,
Daniel A. Keim, and Oliver Deussen

Document Cards: A Top Trumps Visualization for
3

- . I‘ 5 — - __,_. _. =
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= : al2 . :

quastion  visualization  paper

A Ad =

Fig. 1. Document Cards help to display the important key terms anc ?'
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If:arthquake in Lliarthquake in Iran Ii;ﬂ;ﬁ(ThemeRlver)/_\EﬂE_$§%(§§EﬂEI/J
Peru buries kills 40,000 + = g e s
KX FREIETIE -

REERRER - B— 1R AREBRIK
O RIE— 1R - MBI TRAIERR
—EFE RN EERNERETE S
FFER EN—EEEWEBNRE) -

O REl LA ZEERNEREE -
N AR ERERER LB DM

o

Susan L. Havre, Elizabeth G. Hetzler, Lucy T. Nowell -
ThemeRiver: Visualizing Theme Changes over Time
Published 2000 in INFOVIS

Figure 4: ThemeRiver™ of AP data from June - July 1990 identifies very different events from those

revealed immediately afterwards (Figure 3).
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m  TIARA (Text Insight via Automated Responsive Analytics)
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R FRERBIE: TextFlow” ™

s TextFlow @ ThemeRiver W—&EWHE - ©EANERE F FEBIEL -
miE REFBEBERENHESH - NEEFBEEFEEREH
By mEFRE  ZEFEEEESESHE L —EFE -

"structure/layout”

Multidimensional x_

Explore

h e e

"exploration/analytics" "document/temporal"=————""=

Document

http://www.cad.zju.edu.cn/home/vagblog/?p=360
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= HistoryFlow AIEZMANHABBRBENEE - BPU#EER —RERNEHR S - MR N ENRARERH

Sk
n B—EHEeAER—(EFE  EE—EEE#H CeRAREENIEEMERN XY FIR - WHBRNUERREZXFIR
EXETHIER -

. HEZEROUESELXEREL -

http://scimaps.org/mapdetail/history flow visuali 56
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107242012 107542012 107842012 1071172012 1071472012 1071772012 1072072012 1072372012 1072672012 1042972012  11/1/2012 117472012 117742012 11/10/2012

S ————— Defense
First debate VP debate Second debate Third debate — Voting Election
— 7 et Economy
- B e J Welfare
- - e Horse race
Y s N
Grassroots {a) {b) )
Media : forward
Political figures benghazi sandy
Sensata
tlot i
teaparty americaforward foma
gop

Visualization of the 2012 US presidential election. It contains 89,174,308 tweets, 900 opinion leaders, and 63
time frames. The opinion leaders are organized by a 2-level topic hierarchy and are bundled together by the LOD

technique. Each color represents an opinion leader group. Three interesting attention transition patterns related to
(a) the Benghazi (BT HI7E(FIEEaE ) issue of the Obama administration, (b) the Sensata scandal of Romney (
K ZE W B (R ERiEZEZE M), and (¢) hurricane Sandy (L EH7H) have been identified.

n BEFO/SRAERINEELE  SBIERE - #5ER StoryFIow RER - BERBEREEN
AT E—1@ Storyline /g - BIRRE— IR AR  EMATBEIBEPEERERS (ERE
BEEMRE ) FEEEPER - EHMERES -

s StoryFlow BnstEHEERLE - SIFFHRAEF - MR - BRURBRLESESE -

m REUER ; https://www.youtube.com/watch?v=yoq82mC30Iw
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Alice in Wonderland

TextArc FIFRIEE(E—EY
i L s ¢ OSBRI D 1B
i e 7 -

bégmi

s BEMXHER—RBERER XTI FEXFHEGSIEFRMEERE L - BREEZENEX
T HIRVER  SEEFENUEREEXFHRARMELIRUERE - B E KL IR
58 o
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http://csis.pace.edu/digitalgallery/Marginalia/index.html
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H!L London

Al Chiden Frost lron_Heel Jerm of the blands Sea Keim D A, Oelke D. Literature
E fingerprinting: A new method for
ﬂ “ visual literary analysis[C]//Visual
Analytics Science and Technology,

Mark Twain : 2007. VAST 2007. IEEE Symposium
' on. IEEE, 2007: 115-122.

s XEHEA(Literature Fingerprinting) Bl IR 2R EXFHE DM -

s —EERERAER—RBXYF  —#HEREREAER = -

» BEERHMNEXNFRE(BFEEREE)  BPE9FNFHERE
RERREEEMANBIFRBEE -

http://www.idvbook.com/teaching-aid/figures/chapter-9/
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. BEOWSEATZOERELNE - BT - RBSTHED -

s O (BRAFER—ESHSRIMNIBRAVEE -

» MNEZEREEEBRNEFPREBEMNGEL  EPTE2EXF(ERES
o) RVEES - I ERENRE  BRRERENEEREIBNEDRERE - A48
RFEB - EEAREE - SESBEANIMEFRNRERBENFENAR - &
BABEZ/MEFHA -

n HEHEERHAEZE:TileBar, Sparkler
m HEEHE L SeeSoft, Code Swarm,

Oelke D, Hao M, Rohrdantz C, et al. Visual opinion analysis of customer feedback data, Visual Analytics
Science and Technology, 2009. VAST 2009. IEEE Symposium on. IEEE, 2009: 187-194.

@ E @
5 £ L
£ 3 L. &8 ¥ B % 8 Color Scale
= 8 S ONENN NN RS
p"'mer 1 - negatlve quantiie DUSINUE
0.0-0.25
Printer 1 Type 1 m
Printer 1 Type 2 0.25-05
Printer 2 0.5-0.75 .

Figure 3. Summary Report of printers: Each row shows the attribute performances of a specific printer. Blue color represents comparatively
positive user opinions and red color comparatively negative ones (see color scale). The size of an inner rectangle indicates the amount of
customers that commented on an attribute. The larger the rectangle the more comments have been provided by the customers.
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Wattenberg M, Viégas F B. The word tree, an interactive visual concordance. IEEE transactions on visualization and
computer graphics, 2008, 14(6).

http://roskylegaled.com/blog/post/martin-luther-king-jr-s-i-have-a-dream-speech-as-a/

http://www.hmwu. 1dv.tw
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1174 IEEE TRANSACTIONS ON VISUALIZATION AND COMPUTER GRAPHICS, VOL. 15, NO. 6, NOVEMBER/DECEMBER 2009
Old Testament lord s New Testament
mother
& days
vear w“hm?sts blood nazareth o
Kings epistle ﬁ.‘f’é’ﬂ?{ﬁ%

King e
full - d grace
dm Tuth wor —~
daughter !Iﬂﬂ heict sm"_t snn full
glory  “life

inhabitants smitit I, H|lgb! day faith
Iand men 2 love:  yisdom =
man neace o o ol body house
ti righteousness LN ,‘5 " | men ligt
cities b = N
Siihier chlldren judgment St man
trine i law
day house ‘J km"ﬂldnm oL manner amily
, children
sons e things -
gold  hand snn angels
death land

Fig 4. Matching the same pattern on different texts. Here we used the pattern “X of Y" to compare the old and new testaments. Israel takes a
central place in the Old Testament, while God acts as the main pattern receiver in the New Testament.

= FEREAE (Phrase Nets) @& HEANEMEILAE - BIPHNERESEXFPIZE
AR R AR GGEARNERE T - BRARBRETHEA - B ENREE
W - BHNREEZREEEXFPHIRAYER -

http://www.hmwu. 1dv.tw



(r.

.| WEREROXFRGRE: MEE (NewsMap)

‘,'5
(=]
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Chrysler cash Toyota :E-’:‘rlsggitches
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i Anightof  Ceremonial Michelle | Gaza Crisis ~ NKorea, Iran franahica® As Source Of
NY DWBI'S to euphoric  Duties Obama's Uropeaﬂ gtwﬁvrsa Eiscurd g?fela}l;t ‘éut(l;ls H Salmonella
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MORE THAH

Maramushi's Newsmap takes news feeds from Google News and creates a visualisation based on the popularity of
stories. It updates on the fly as news breaks with the tiles linking to the unabridged stories. Great for a snap-shot of
what is going on in the world, even better for those far from home who want a quick over view of what is
happening...about as much as ever it would appear.

= TreeMap 12— E&KHNKRE(CEHMNE
= NewsMap miEER TreeMap BRHE - BBERARE2TREEA -

http://swei-industries.tumblr.com/post/387546517/maramushi-newsmap
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Collins C, Viegas F B, Wattenberg M. Parallel tag clouds to explore and analyze faceted text corpora[C]//Visual
Analytics Science and Technology, 2009. VAST 2009. IEEE Symposium on. IEEE, 2009: 91-98.
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