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Abstract Unlike structured data which are gathered and saved in a predefined structure,
unstructured text data which are mostly written in natural language have larger applications
recently due to the emergence of web 2.0. Text mining is one of the most important big
data analysis techniques that extracts meaningful information in the text because it has not
only increased in the amount of text data but also human being’s emotion is expressed
directly. In this study, we used R program, an open source software for statistical analysis,
and studied algorithm implementation to conduct analyses (such as Frequency Analysis,
Cluster Analysis, Word Cloud, Social Network Analysis). Especially, to focus on our
research scope, we used keyword extract method based on a Data Dictionary. By applying
in real cases, we could find that R is very useful as a statistical analysis software working
on variety of OS and with other languages interface.
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> news.docs <- Corpus(DirSource(directory, encoding="UTF-8"))
> summary(news.docs)
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> for (j in seq(news.docs))

+ A

+ news.docs[[jl] <- gsub("[/@().:]", " ", news.docsl[j1])
+ news.docs[[j]] <- gsub("[&]”, "nnn”, news.docs[[j1])
+ news.docs[[j1] <- gsub("[#]", "sss”, news.docs[[j1])

+ )

> news.docs <- tm_map(news.docs, tolower)

> news.docs <- tm_map(news.docs, removeWords, stopwords("english”))

> news.docs <- tm_map(news.docs, stripWhitespace)

=]
A
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’
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Y= 2 XML 5 & 283%}7,10,11,12,13,14]. A A= o o|th7,10,11,12,13,14, 15,16].
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3= 827} tm_map (o]t} Hpal o 2 RJ extractNoun()3H=5 AHE-3tH, JAVA
tmI 7| A = EA BES g9k tdet dE AT dolE Lucene Koreans #-8sto] Agstil A=
> for (j in seq(news.list)) {
+ for (i in seq(dic_ref)) {
+ iskw <- str_count(news.docs[[jl1[4], dic_ref[i])
+ if (iskw) {
+ news.docsl[j11[4] <- gsub(dic_reflil,””, news.docsl[j11[4])
4 id <= (Gd + 1)
+ tmp.date <- substr(news.list[j],1,6)
+ templ <- data.frame("ID” = id, "News.files” = as.character(news.list[j]), "News.ID" = j, "Date”
= tmp.date, "Keywords” = dic_reflil, "Occurrences” = iskw, stringsAsFactors =
FALSE)
+ outdata <- rbind(outdata,templ)
+ }
+ }
+ )
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> termFrequency <- rowSums(as.matrix(myTDM))

> termFrequency <- subset(termFrequency, termFrequency >=1000)
> png("barplt.png”, width = 960, height = 960, units = "px”, pointsize = 12, bg = "white”, res = 110, family =

" restoreConsole = TRUE)
> barplot(termFrequency, las = 2))
> dev.off()
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myTDM2 <- removeSparse Terms(myTDM, 0.97)

m <- asmatrix(myTDM2)

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

set.seed(375)

palete <- brewer.pal(9,”Set1”)

png("wordcloud.png”, width = 1920, height = 1920, units = "px”, pointsize = 17, bg = "white”, res =

250, family = ", restoreConsole = TRUE)

> wordcloud(word = names(wordFreq), freq = wordFreq, scale = c(4,.2), max.words = 500, random.order
= FALSE, random.color = T, colors = palete)

> dev.off()

>
>
>
>
>
>

# removeSparseTermsO) & ©|§3l9 HIE7} w2 719 =52 A A S,
# as.matnx()‘%-’F‘_ matrix %22 W3k}

# rowSums() &<+ matrixoll A ZF 8¢ FS T3}

# set.seed)SHE %%’3}1]‘?} a3k o] slE 5 9
# wordcloud(Z3 st do]& Wi 24 37| o W% 3]

)

S et 28 (Graph)5< vl a8 &= 2 Ag¥oz xmdAs S Word Cloud#t dhtl.
Atk pieOsE AR 98 2 Z, barplotO8  wordcloud®| 71 A& AMEslel A A7) AF 3¢
g AR 7FE, AR Bar 282 pie3DOFTE A, dol WA Ax A, &4 T OEd FH e
& YAE 94 2HE ablineOFTE ol&d  WFHo] sbee o ® vERETH21]

I A )

Line 28X, ggplotOr-E o]&3t 73t dlo]gy #
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teret aglzz ®dss WS Ay
[10,11,12,13,14,19,20]. g 545 Ad ddES FAREC 71%8H
SEA FJdow ERdeH AMRHE VMo
3.6 HiolEl Word cloud analysis &2l & ARE Bry hasiAl Fokshed ol ARgEar 9l
= wAlolth RAAAE dHolE 7 Ae gEe] 7t
tole] 4 A3E A oled & U=E £ P 7] AYS Fote distOFFS FEE F99
e A FaS 53 RS gy oer Jdst  vHFHE 28E rechelustOE9 7 Cluster 3
= Aol "oy Alztglelth, AR TRl #FeA 42 helustOF5E AFS-3HH10,11,12,13,14].
TEE HolHE & o aglor RS Axy
o wpalog Fajol ALgH tolo] HiTel T8 3.8 H|o|El Social Network analysis &2l &

> myTDM2 <- removeSparseTerms(myTDM, sparse=1000)
> m2 <- as.matrix(myTDM2)

> distMatrix <- dist(scale(m2))

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

> plot(fit, cex = 0.6)

# removeSparseTerms() <= o]-&-3}o] |

# as.matrix() 3= matrlx:rin tﬂ%‘r{i

# scaled = matrix® 359 ™ dist()
shrolt},

# 2 2HEA L helustOE ALE

# ALY Ao agzE 5JE

b us eSS AAd

e dolEZl A% A9e) 74 42 o) AYRAE Fae

A= plot(Hleld, w25 29 wf FA49] 475 AA) o

—
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o] Az olge] wel A4 Txe 472 4 & Falol Aze dRe SAed Az
T 59 wgoz ARy Agte A4S Avats t011,12,13,141920]
24 MEAD BHE 95 e g w24

> myTDM2 <- removeSparseTerms(myTDM, spr)

> m <- as.matrix(myTDM2)

> TDM.logic <- m

> TDM.logic[TDM.logic >=1] <- 1

> TermMatrix <- TDM.logic %*% t(TDM.logic)

> g <- graph.adjacency(TermMatrix, weighted = T, mode = "undirected”)
> g <- simplify(g)

> V(g)$label <- V(g)$name

> V(g)$degree <- degree(g)

> set.seed(201409)

> layoutl <- layout.fruchterman.reingold(g)

> V(g)$label.cex <- 1.1 * V(g)$degree/max(V(g)$degree)+ .1
> V(g)$label.color <- rgb(0, 0,.2,.8)

> V(g)$frame.color <- NA

> egam <- (log(E(g)$weight)+.4) / max(log(E(g)$weight)+.4)
> E(g)$color <- rgh(,5,5, 0, egam)

> E(g)$width <- egam

> png(paste(”./output/”’, type, "/visual/sna-", gsub(’[:]", "”, Sys.time()), ".png”, sep=""), width = 960,
height = 960, units = "px”, pointsize = 15, bg = "white”, res = 110, family = "”, restoreConsole =
TRUE)

> plot(g, layout = layoutl, edgewidth = E(g)$weight/500, vertex.size = log(degree(g2))*25 /
log(max(degree(g2))))

> dev.off()

# removeSparseTerms() &S o] & }Oq HE7F o 7|9 =52 A A

# as.matrix()&<+= matrix -2 H3-3kr)

# TDM.logic[TDM.logic >=1] <- 1

# 03t AAYES FH3, matrixell 7H2 A P A2 A Do 22 7|9 EE wX| gL
# graph.adjacency() matrixollA] F¥ak T8 == AT}

# simplify() FX& AAsIA 7143 A 7]‘:}

# V(g)$label <- V(g)$name & HIE9o 7]|Y== A3t}
# V(g)$degree <- degree(g) 7|9 =2 HMIEE At=3it)
# set.seed) 4= AR T AAF FHo] Y= 2 At}

# layoutl <- #lojo}2 ARAAS 33}

# V(g)$label.cex T2 Hlo]E 9] &4 Z7]E A s,

# V(g)$label.color 52 dlo|g o] =%} AMAS HA s}

# V(g)$frame.color <- NA frame A8 #| A3t}

# E(g)Scolor -2 A4 (edge) M-S AA s

# E(g)$width <- egam

# olu]x] AL PNGH4 o2 #43},

# plote] vertex.size A& o] &3t =29 JtEAE AL
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Fig. 7 Word Cloud Analysis using R

4.6 Cluster analysis
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Fig. 8 Cluster Analysis using R

4.7 Social Network analysis
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