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1 HAEDLO|Y

1.1 HIAEDOO|Y (text mining)o|&t

[ molx|, 221
et =+

[ HIAE H{O|EHE BE MEL 18 HHEE o|B0 Y& 7 (Wikipedia, 2011b).
g, XAIHOIME, R HMSFO Ol U MBNX| YT 2Ot 8L

0 A E00|42 Ho|E{DfO]
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1.2 HIAEDPO|IZ9 =X

D R EIB(EE BNE)US 2 EHCIRUE 2
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[ E™ EYE 2, O]4%| 24 (anormality)

0 25 (classification): HIAERME O|2] ol
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1.3 HIAE 00|39 2t

1. =M EMAIRS =H|

2. AHAO| A

3. FX2: M 12| 70~80% H = KX
4. BN

1.4 IHAS

0 RMA(corpus; TSX|): AOIEIOfM RES O|F 1 Y HAE Fzo=

TFHIO| HAISO AL, AHAL RS MXIZMSE TYE
0 0f) ALZ2AQ| 7|}, HISATO(O] A4, -
0 RIHAQ| K% WA

[ volatile corpus : H22|0j| M&HE|= A
0 permanent corpus: DB 22 UHEZ|Y| X7
[ distributed corpus: A& X|(O]], SFEIUA|AE)S O| &

0 MXH2AQ| HA

[ text, PDF, Microsoft Word, XML, HTMLS ¥ Al0] 2 A{



1.5 HIAE DO|'dS AT RIYF[X]|

library(tm) # text mining 7|2 =
library(KoNLP) # St=22{2|



2 CIOJE{ £ 1 - FIE HYM

2.1 x| 2
[ 85228 SHESO| J4QI X2 AP

0 Example data9] plans.zip

dir("data/plan")[1:10]

# o [1] "1.txt" "1@.txt™ "11.txt™ "12.txt" "13.txt" "14.txt" "15.txt"
# [8] "16.txt" "17.txt" "18.txt"

2.2 CJHUEZIO HAERMES tn AHAZ I} 7|

0 tm I§7|X|Qf Of2f et4+E O &
[0 VCorpus : Volatile(H 229 HFEE) 2HA (XYY T4)

0 DirSource(): QG Eg|(data/plan)d U= EHEHO| txtQl MAUS
AAZ XK

llo

AMAS ‘8°80t7| Het



D R R ———ESERRRRRTRREESE.

i(Wi¥203.247.248.246) (L) » 2018-1 » bigdata » data » plan

s . L s e oa . . a _—
- os S LT B 37| B
1 1t 2018-03-05 2= 1. HAE ZYy JKB
| 2it 2018-03-05 2= 1. HAE 24 2KB
1 bt 2018-03-05 2= 1. HAE ZYy 4KB
| At 2018-03-05 9= 1. HAE =i 2KB
1 St 2018-03-05 2= 1. HAE ZYy JKB
| 6xt 2018-03-05 9= 1. HAE =i 4KB
1 Tt 2018-03-05 2= 1. HAE ZYy Z2KB
| Bixt 2018-03-05 9= 1. HAE =i 2KB
1 9.t 2018-03-05 2= 1. HAE ZYy OKB
1 104t 2018-03-05 2= 1. HAE 24 4KB
1 11t 2018-03-05 2= 1. HAE ZYy JKB

Figure 1: 4lEg| =X



library(tm)
plans <- VCorpus(DirSource("data/plan”, pattern="txt"))
plans

## <<VCorpus>>
## Metadata: corpus specific: @, document level (indexed): @
## Content: documents: 32

0 tm RMAQ| X 20|

0 2MEZ2 content(EAMY W), meta(HEHHEE)QAE JHX|= 2 AE X (PlainTextDocument)
str(plans[[1]])

## List of 2

## $ content: chr [1:3] "O[tH ot7|0f= Ot2 H{Z2 Z10] G7| WZ0, A 44 o4z TIE.
## $ meta :List of 7

#  ..$ author : chr(0)

#  ..$ datetimestamp: POSIX1t[1:1], format: "2018-03-13 17:19:53"

#  ..$ description : chr(Q)

#  ..$ heading : chr(0)
#  ..$ id : chr "1.txt"
# ..$ language : chr "en"



# ..$ origin : chr(0)
#  ..- attr(*, "class")= chr "TextDocumentMeta"
# - attr(*, "class")= chr [1:2] "PlainTextDocument" "TextDocument"

MUl F& g4 content()

Ho

content(plans[[1]]) # lapply(plans, content)

## [1] "0|% S7[of= OF! Ef2 Z40| 97| mjRof, St 4% O|40=2 Yok 70| HI2EY

## [2] "2|ot0f, 3stE0|= ooty 4yt EQ 850y, E ALY 26, ARE HESH
## [3] "4std 15b7| WOl = DpAVIR[2 oty 4= TS0 = AO|H, Shitof] 7|=AAS HIEFYS

SMHEYE F&/F7 g4 meta()
meta(plans[[1]])

#  author : character(0)
##  datetimestamp: 2018-03-13 17:19:53
##  description : character(0)

#  heading : character(0)
#  id : 1.txt

##  language :en

#  origin : character(0)



meta(plans[[1]], tag="etc") <- "7} AEHQL|C}"
meta(plans[[1]])

#  author : character(0)
##  datetimestamp: 2018-03-13 17:19:53
##  description : character(0)

#  heading : character(0)
#H id : 1.txt

##  language :en

#  origin : character(0)
#t  etc : 71 AEYLLCE

2.3 Text MX 2] (pre-processing)

0

,

rr

1. stringr::str_...%t
2. tm::tm_mape4LE O

oo

1. o3| E& A= contentE ot 2 HY

fujn

10



for(i in seq_along(plans)){
plans[[1i]]$content <- paste(plans[[i]]$content,

}
plans[[1]]%content

## [1] "0 <t7|0fl= of& Hi= Z0] Q7| W=0f,

2. 22X YT K H: removePunctuation

plans <- tm_map(plans, removePunctuation)
plans[[1]]%content

## [1] "0 <t7|0fl= of4 Hi= 20| 7| =0l

3. KX HAH: =X 228% B2

plans = tm_map(plans, removeNumbers)
plans[[1]]%content

4. SHUEXAHIA

11

collapse=" ")

34 4% o|4o= DtEL

=/ a

st 4% |4

|0



plans = tm_map(plans, stripWhitespace)
plans[[1]]%content

## [1] "O|H st7|0fl= ot2] Hi=2 Z{0| 7| m=0of

801 M|

g0 27t 52 75

J0||

.l

4y ol

o= MEE=

A

-l

plans <- tm_map(plans,removeWords,stopwords('english')) # 280 A AH5t7| (HZ|A} , 2AF &)

plans[[1]]%content

## [1] "O|H st7|0fl= ot2] Hi=2 Z0| 7| m=of

. O FE(FE) - ¢2L KONLPE 0| 80}0) HEZ X2

library(Snowball(C)
plans <- tm_map(plans,stemDocument)
plans[[1]]$content

## [1] "0 <t7|0l= of2 Hi= 20| 7| =0

12
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2.4 I8 g=X4

0 228 Ho9f AMx

kst (_ c("g_;ll_&llu’ "j_l: 2" || |%;slln, "L—l'D'|Z|" uzol_
Rl S "*'*I-I", "Ot0|E",

S asstET, Ay,
"ergsta L, "EadY", "AsY", &
"7-IOIL|E|_", "_l_L_l-}A!", "AonﬁI'", IIJ-E%.IﬂllI, 'lil-jl", llx_”7|_ll, |l_§_%ll, |l%*ﬂl6|ll,
|| HDIII ll(é}L‘l EI_H, ll%%ll’ "El'%") ll%L‘l EI_H’ II_TlA_Olllll)
rm_words <- paste(kst, collapse = "|')
for(i in seq_along(plans)){
¥

plans[[i]]$content <- stringr::str_replace_all(plans[[i]]$content, rm_words, " ")

[ ©Hof &jojMm 7|

library(KoNLP)

library(NIADic)
useNIADic()

## Backup was just finished!
## 983012 words dictionary was built

13



x <- "MHO| MY Z0f S Cfstn AR AHAN S8 S0 YstS BHA =AUBLICE.”

extractNoun(x)
## [1] IIAO.IZ_IIII le_”ll ll%%" "EH%_IPJT,_" II70:|_%II II;DHE_IéII
## [7] Il%%ll Il%ﬁl%ﬁl_:’_l_" lloulg_ll_ll

0 Zjojmy| 08 ol 7y

0 BMA N 2A0| B8 ¥ HOISS ChA| 2A T2 ZY

for(i in seq_along(plans)){
plans[[i]]$content <- gsub("== CHstu", "==CHstl", plans[[i]]$content);
plans[[i]]$content <- gsub("Z = Z HI{ A", plans[[i]]$content);
plans[[i]]$content <- gsub("2& = 1t plans[[i]]$content);

}

ofn i
kY
N

[0 AHHO| MZ2 THOIE =7}/ O] o2 =& U 2HE Ao Hay

new_term <- c("SZEA S, "AFUMA", "HHO|E", "SIH3tn")
new_dic <- data.frame(new_term , "ncn")
buildDictionary(ext _dic=c('sejong', ‘woorimalsam', 'insighter'), user_dic=new_dic)

14



## 1070052 words dictionary was built.
0 AZFE(BAFE)

1. extractNoun: HAtX==
2. paste: F5H HOIEZ HEY
#textractNoun(plans[[1]]$content)
for(i in seq_along(plans)){
nouns <- extractNoun(plans[[i]]$content)
nouns <- nouns[nchar(nouns) > 2]

plans[[1]]$content <- paste(nouns, collapse=" ")

}

15



0 7IQE=/2M(2HY)

2.6 ZMAOQ|A TermDocumentMatrixQ] A4/d
[ TermDocumentMatrixQ] A4/

0 ©f7|A, controlQ wordLengthss 2X}Q] ZIO[of LT &M (%]A, £|TH)

0 tokenize="scan"2 ZHHOZ 2 A{Q] HO|E 2 L22A|Z

plan_tdm <- TermDocumentMatrix(plans, control=1list(tokenize="scan", wordLengths=c(2, 7)))
#plan_tdm_1 <- TermDocumentMatrix(plans, control=1list(wordLengths=c(2, 7)))
inspect(plan_tdm)

#t <<TermDocumentMatrix (terms: 369, documents: 32)>>
## Non-/sparse entries: 598/11210

## Sparsity : 95%

## Maximal term length: 7

16



## Weighting : term frequency (tf)

## Sample

#H Docs

## Terms 10.txt 11.txt 20.txt 3.txt 32.txt 4.txt 5.txt 6.txt 7.txt
#Hoo usY 0 0 0 2 2 0 1 0 0
# 0| O|E 0 7 0 3 9 7 0 0 4
# Bl 0|E 0 0 0 1 0 1 4 0 5
#W AXLX 0 17 0 0 0 0 0 0 0
#H S2EA st} 1 3 2 1 0 4 1 1 1
#H A4S 7 0 8 5 2 1 6 0 0
# HAET} 0 0 0 0 9 2 1 0 1
#H ZHESE 3 0 1 6 0 0 2 0 0
#H E7st 1 1 2 2 3 0 2 0 2
# =7t} 0 0 1 1 0 0 2 1 4
# Docs

## Terms 9.txt

T 0

# 0| O|E 0

## 24| 0|E 5

#W AXLX 0

#H  SESA S 0

H AAS 2

17



#  HM=Z7t
# AEE
# EA|S
# S S}

0 TermDocumentMatrixatedgehsy
0 2M9 5, ©Ol9] & =&
nTerms(plan_tdm)
## [1] 369
nDocs(plan_tdm)
## [1] 32

0 gofol Zo|

S P O -

Terms(plan_tdm)[nchar(Terms(plan_tdm)) == 5]

# [1] "1zpMoZ"
## [6] "712E|._g$_ﬂu "

# [11] "E|QUCHATH" "&

Ilispssll lltoef'l-ll Iltoeicll llé_%_;nl.l]—-l:lﬁll

AGZRYE" "SLLI0|2" "ER A" "SS2S D"
HIH DA "EME A" "HHO|E{E" "ATEQO]"

18



#t [16]
#H [21]
# [26]
# [31]
# [36]

"+=2Z|H 0| E{"
"ZE7| ATHA
"R AbBH Q"
"SAZt=Z"
"= 0]7Falal”

0 4 crojo] X

findFreqTerms(plan_tdm, lowfreq =

# [1]
##  [5]
# [9]
## [13]
#H [17]
#H [21]
## [25]
# [29]

k5
4> 1o

2 oC rE

2.7 SO AHS

0 findAssocs®t4

19

"AIZ A=A "OL2HIO|E" "totEiOFA" "I R
FEEEE" "HAA A" "HEHA AR "HH
ZASED" "AFAHLJYUM}" "HESSHH" "ZH
ZEAIOIE" "EZJ2H" "2 JjU" "St=
5, highfreq = Inf)
AgWs  dRymar Rl
"Cfsta” "CH 8t "Hl0|E{"
LIEER "REAIA HEolE"
"Abo] " ABIZAFT IR A
AEA "otZBIO|E"  "0f2{g"
S8 At "olEUl” "AHH S
HBE" S S
T T "o2 e "ZEE e

PO L ]
b |> 3K
roqm g o>



findAssocs(plan_tdm, c("#|/&", "sF&"), c(0.75))

#H $2 Y

## numeric(0)
##

# s

## numeric(0)

2.8 YEZUQE B4

0 Term-Document 8|ATHO{9] K| A

0 &j25Hof
THO| 7} EYEX| 92 BAS

M SMY

sparsity(t) =

0 removeSparseTermsgt40|&
* sparse=0.90: 10%°/’82| 2AOIM E¢Iot= HOISU 0§01 TDM’S

plan_tdm <- removeSparseTerms(plan_tdm, sparse=0.95)

0 oro] MIEAIA W QESQE

20



wordFreq <- slam::row_sums(plan_tdm)
wordFreq <- sort(wordFreq, decreasing=TRUE)

library(wordcloud)
pal <- brewer.pal(8,"Dark2")
w <- names(wordFreq)
wordcloud(words=w, freg=wordFreq,
min.freg=3, random.order=F,
random.color=T, colors=pal)

21
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0 SAHCH} oHE0| ZIZAZO|DE “SH”7t TUE Tof M

| |

rm.idx <- grep("[ =7 |CHet]", names(wordFreq))
wordFreql <- wordFreq[-rm.idx]

0 SMSHL B ol

* GGAgZ!.)! II_Tol__IId_)), “Q'HL”, “71'2",, IIIIE)) ‘Itl_;_"” “ﬂor)’

Stopwords < C(IIA I_ll, ll—gl—_?_", |I§IFL;III |l71|§-_!|lJ IIIZ_IE", l16|-71||l) II_E_OFII)
"-_ll—I'E_:IH, L1} JAI IlolH_Ill SHA_lll, II_?_OA_iII, "7I'X|" IIZ_IEII

a o

EET, R, "2, ohgT, S, 0|4, "H|A”
AT, LS, T0lRY, TolE”, "RA, "IIEl", "ERT,

"ORST, AR, AT, oI, TEET, "mrat, TolH,
AT, "HET, "HBT, "0|H")

wordFreql <- wordFreql[ (! (names(wordFreql) %in% stopwords)) ]
0 280 HHZ HEM
wl <- names(wordFreql)

wordcloud(words=wl1, freg=wordFreql,
min.freq=2, random.order=F, random.color=T, colors=pal)

23
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0 TF-IDF : thidf(¢,d, D) =t f(t,d) x idf (¢, D)

* ©Of BIk, tf(t,d): EXM U0l LEtL= OiE ©®o19) Bie

- [ D] : M 249 £
-{d € D :ted}|:zoft7r ZHE 22X 5
1

* S 2M UOIM DO MIET 1, MK 2ME 5
£01

i
rs
rE
M
rd-
o
HU
N
jH
I
M

o

0 binary: EM0fl 32 E¥oH= ©Of

plan_tdm <- plan_tdm[na.omit(match(Terms(plan_tdm), wl)), ]
tds1l <- weightBin(plan_tdm) # binary weighting

wordFreql <- slam::row_sums(tds1l)

wordFreql <- round(sort(wordFreql, decreasing=TRUE))

wl <- names(wordFreql)

wordcloud(words=wl1, freg=wordFreql,
min.fregq=2, random.order=F, random.color=T, colors=pal)

25
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29 #EEHN
0 7|19JE ZAF

# cluster terms

tds <- plan_tdm[Terms(plan_tdm) %in% wl, ]

m2 <- as.matrix(tds)

colnames(m2) <- gsub(".txt", "", colnames(m2))
distMatrix <- dist(scale(m2))

fit <- hclust(distMatrix, method = "ward.D")

plot(fit, xlab="", sub="", main="clustering keywords")
rect.hclust(fit, k = 7)

27



30

clustering keywords

25

20

JE—

15

ol | W Wl |
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# cluster students

tds <- plan_tdm[Terms(plan_tdm) %in% wil, ]

m2 <- as.matrix(tds)

tm2 <- t(m2)

distMatrix <- dist(scale(tm2))

fit <- hclust(distMatrix, method = "ward.D")

# cut tree into 4 clusters

plot(fit, xlab="", sub="", main="clustering students")
rect.hclust(fit, k = 6)

29



clustering students

30



tds1l <- weightTfIdf(plan_tdm)
M <- t(as.matrix(tdsl))
g <- cor(M)
diag(g) <- 0
g[is.na(g)] <- 0
g[g < 0.4 ] <- 0
rownames(g) <- colnames(g) <- Terms(tds1l)
library(sna)
library(igraph)
sna::gplot(g, label=colnames(g), gmode="graph",
label.cex=0.6, vertex.cex=1)

31
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gl <- graph_from_adjacency_matrix(g, weighted=TRUE)
set.seed(12345)

plot(gl, edge.curved=.1, vertex.label.cex=0.7, edge.color="grey",
vertex.frame.color="grey", vertex.size=0, vertex.shape="none", vertex.color="white",
main=pasted("Zl 2 72 HI-F|YE HERKI"))

33
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wc <- cluster_walktrap(gl)

set.seed(12345)

plot(wc, g1, edge.curved=.1, vertex.label.cex=0.7, edge.color="grey",
vertex.frame.color="grey", vertex.size=0, vertex.shape="none", vertex.color="white",
main=pasted("Zl 2 A2 HI-F|YE HELRI FHRLIE"))

35
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211 E™ EM

[0 latent Dirichlet allocation

1. Blei et al. (2003)9] LDA

[ EWE TUO|E9 &% 2O Ufdr 1HH

0 2ME A ETez /8

0 SMELO| UALH, 2 ZAQ| EW F X2t ELO|AM HO|E9| £9
2. EmE keyword] X : P(keyword = t|topic)

0 posterior(lda)$terms

[ lda@beta: log-scale
3. Documento]| Ljgt, E-o| Atz E( P(topic = k|doc;))

0 1da@gamma

[ posterior(lda)$topics

Mo
H
i
I
o

0 R 0|8 LDA ELEA
1. LDA ED noid
0 57H0] QWO = 28 (HWNOE)

plan_tdm_1 <- plan_tdm[,slam::col_sums(plan_tdm)>0]
dtm <- as.DocumentTermMatrix(plan_tdm_1)
library(topicmodels)

37



lda <- LDA(dtm,

#plot(lda@loglikelihood, type="1")
(lda@loglikelihood[ length(lda@loglikelihood)])

## [1] -14.87384

2. ELAIIE Y ME ZE

(term <- terms(lda, 10))

H
#H
H
H
#
H
H
#H
H
H
#HH
H
H

Topic 1
[1,] "C[O[E{"
[2,] "OrAE"
[3,] "uE"
[4,] "CHstA"
[5,] "R2d"
[6,] "spss"
[7,] "S54
[8,] "HOFH"
[9,] "adsp"
[10,] "2H ="

Topic 5
[1,] "AxZx"

Topic 2
"BlH| o] Ef"
"7 S 5"
"0 2t
" AT 2"
"16SttH"
"SESAletE

Iljo:I oo:l QII-"

llAliEE."Il

IIEHH_EII

"=EA"

U

>
C

r_t_—'jgorﬁoﬁohla

0= 19 19 HiI 4N 4O 4
Jon B

AN

200 BIrE 202 oo

I
¥

r
4
4

"ofE 2"

38

k = 5, control=list(seed=123456)) # find 10 topics

Topic 4
=32 A
IlAO‘lAljl"l
IIAI_ |_%A|_"
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# [2,]1 "HIOIK"
## [3,] "CHEtZ"
# [4,] "sS=Oe
# [5,] "SESAS "
#[6,]1 "AIRHE"

## [7,] "OL2HIO|E"

# 8,1 "OgiE"

## [9,] "2016"

## [10,] "CHEHY"

El

X <- posterior(lda)$terms
library(ggplot2)
y <- data.frame(t(x[, apply(x, 2, max) > 0.03]))
z <- data.frame(type=paste("Topic", 1),
keyword=rownames(y), posterior=y[,1])
for(i in 2:4){
z <- rbind(z, data.frame(type=paste(“Topic", i),
keyword=rownames(y), posterior=y[,i]))
}
ggplot(z, aes(keyword, posterior, fill=as.factor(keyword)))+
geom_bar(position="dodge",stat="identity")+
coord_flip() +
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facet_wrap(~type,nrow=1) +
theme(legend.position="none")
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tt <- apply(posterior(lda)$topics, 1, which.max)
head(data.frame(topic=tt))

#Ht topic
## 1.txt 2
#H 10.txt 2
## 11.txt 5
## 12.txt 5
##H 13.txt 3
## 14.txt 3

3 CIMI tI°Ie 24 2 - 248 RIGIOfE
3.1 HIoIE HXd

load(file="campus_qgna.RData")
00 <- do.call("rbind", out)
Library(KoNLP)
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library(NIADic)
useNIADic()

## Backup was just finished!
## 983012 words dictionary was built.

new_term <- c("ZIYAIPMEL", "BHMcSHE", "AIGF", "0|ZAA", "RTIHE", "REYA",
‘m2t0lERZRIX),  RYE A, TSALR A, THARY, 00", "eeFET| YR,
ERAT, DREE, AW, BB, "ABIUHUE, (EYU",
"SSHHAT, "HFUT AT, SIS, HADY, AADS, "4EEtAD
S, CHEH", "SIHAUD”, A)

new_dic <- data.frame(term=new_term , tag="ncn", stringsAsFactors=F)
buildDictionary(ext_dic=c('woorimalsam', 'insighter'), user_dic=new_dic, replace_usr_dic = T)

## 983040 words dictionary was built.

library(tm)

text <- o00$A|=

text <- paste(text, "ZfZ4")

text <- str_replace_all(text, "UDRIMS", "SE=A™)



text
text
text
text
text
text
text
text
text
text
text
text
text
text
text
text

text
text
text
text

str_replace_all(text,
str_replace_all(text,
str_replace_all(text,
str_replace_all(text,
str_replace_all(text,
str_replace_all(text,
str_replace_all(text,
str_replace_all(text,
str_replace_all(text,
str_replace_all(text,
str_replace_all(text,
str_replace_all(text,
str_replace_all(text,
str_replace_all(text,
str_replace_all(text,
str_replace_all(text,

text[!grepl("E=Z S ="
str_replace_all(text,
str_replace_all(text,
tolower(text)

"gfo|mHo|", "RMOIEIHI")
Wifi”, "RAMQIEL")
AT, TN )
AT, AR )
HYRAAME", " HYRIAME )
TN, T EAB )
"SpMCsHIE", " BHYcsHIE] ")
THUMT, T HYMY )
"ECh, )

BT, oAl )
"OHL", ok )
IR, A )

TNSAL, TIIEAE )
EBHAT, " SHHA ")

0

0x J

[

r

AL, )
"=, )
, text)]

T, T
"Q&A", "QA")
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text <- str_replace_all(text, "[[:punct:]]", " ")
textl <- sapply(text, function(tt){
X <- extractNoun(tt, autoSpacing = F)
paste(x[nchar(x)>1], collapse=" ")
}, USE.NAMES = F)

text <- VCorpus(VectorSource(textl))
#text = tm_map(text, removeNumbers)
#text = tm_map(text, stripWhitespace)
#text <- tm_map(text,stemDocument)

3.2 G IIEHERZ

library(wordcloud)

txt_tdm <- TermDocumentMatrix(text, control=list(tokenize="scan", wordLengths=c(2, Inf)))

txt_tdm <- txt_tdm[is.na(match(Terms(txt_tdm), c("QI&","skw" "2k=4" ) "sjF", "QFEASIAIL|77t", "O|
txt_tdm <- weightBin(txt_tdm)
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txt_tdm <- removeSparseTerms(txt _tdm, sparse=0.997)
txt_tdm_1 <- txt_tdm[slam::row_sums(txt_tdm)>=1, ]
txt_tdm 2 <- txt_tdm_1[,slam::col_sums(txt tdm_1)>=1]

pal <- brewer.pal(8,"Dark2")
wordFreql <- slam::row_sums(txt_tdm_2)
wordFreql <- round(sort(wordFreql, decreasing=TRUE))
wl <- names(wordFreql)
wordcloud(words=wl, freg=wordFreql,
min.freq=2, random.order=F, random.color=T, colors=pal)
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g <- slam::tcrossprod_simple_triplet_matrix(txt_tdm_2)

wf <- diag(g)

diag(g) <- 0

rownames(g) <- colnames(g) <- Terms(txt_tdm_2)

sidx <- apply(g, 2, sum) >= 5

gl <- g[sidx, sidx]

library(igraph)

gl <- graph_from_adjacency_matrix(gl, weighted=T)

set.seed(22345)

plot(gl, edge.arrow.size=0.1, edge.color="grey", vertex.label.cex=0.7+wf[sidx]/20,
vertex.frame.color="grey", vertex.size=0, vertex.shape="none", vertex.color="white",
main=paste@("std DI AHE-F|E HEKI"))
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sidx <- apply(g, 2, sum) >= 8

gl <- g[sidx, sidx]

library(igraph)

gl <- graph_from_adjacency_matrix(gl, weighted=T)

set.seed(22345)

plot(gl, edge.arrow.size=0.1, edge.color="grey", vertex.label.cex=0.7+wf[sidx]/20,
vertex.frame.color="grey", vertex.size=0, vertex.shape="none", vertex.color="white",
main=pasted("st4 D13 AH-F[YE HELIF"))
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