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A Study on the Document Topic Extraction System
for LDA-based User Sentiment Analysis
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Abstract Recently, big data, a major technology in the IT field, has been expanding into various
industrial sectors and research on how to utilize it is actively underway. In most Internet industries, user
reviews help users make decisions about purchasing products. However, the process of screening
positive, negative and helpful reviews from vast product reviews requires a lot of time in determining
product purchases. Therefore, this paper designs and implements a system that analyzes and aggregates
keywords using LDA, a big data analysis technology, to provide meaningful information to users. For the
extraction of document topics, in this study, the domestic book industry is crawling data into domains,
and big data analysis is conducted. This helps buyers by providing comprehensive information on
products based on user review topics and appraisal words, and furthermore, the product's outlook can

be identified through the review status analysis.
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Path("./" +
selectedBookName).mkdir(parents=True,
exist_ok=True)

savedDir = "./" + selectedBookName + "/"

savedName = str(reviewNum) + ".txt"

reviewContent = reviewC.get_ text()
reviewContent = " "join(reviewContent.s ht())

rev1eWContent = rev1ewC0ntent replace( g

").replace('<', '").replace("*
").replace(’-',"").replace('# ") (
path = savedDir + savedName

with open(path 'w", encoding="cp949",
errors='ignore') as f:

f.write(reviewContent)

print(reviewNum, "$# 257} A= ASU")

f.close()

AL

).replace('~',"")
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Fig. 3. Save review data
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script o] E0IUE= FZRE setwd FE 0]
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1 bookName - "oFZE"
setwd(dirname(rstudioapi::getSourceEditor
Context()$path))

< f1le path(dirname(rstudioapi::getSourceE
ditorContext()$path))

2 kor (- list.files(file.path(path,bookName))
kor.files ¢{- file.path(path, bookName, kor)
txt <- lapply(kor files, readLines)
conten
(- readLmes(fﬂe path(path,bookName,"cont

ent.txt"
textCnt{-length(txt)-1
topic <- setNames(txt, kor.files)
topic {- sapply(topic, function(x) paste(x,

collapse = f
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Fig. 5. Insert review data
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o = E-8olet B2 % A= AART doclistell
AT 0} HolES 7 R FEekl AR

1 library(tm)
stop_words (- stopwords("SMART")
stop_words <- c(stopwords("SMART"), ")
2 topic ¢ gsub("'" " topic)
topic ¢~ gsub('[[: punct ]] " " topic)
topic {- gsubg (entrl]l", ™ ", "topic)
topic ¢~ gsub(""[[:space:]l+', ™ , topic)
topic <~ gsub('[[:space:]]+$", ", topic)
topic (- gsub('[A-Za-zI"," topic)
doc.list <- strsplit(topic, " space:]]+")
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Fig. 7. Review data purification

- 198 -



The Journal of The Institute of Internet, Broadcasting and Communication (IIBC)
Vol. 21, No. 2, pp.195-203, Apr. 30, 2021. pISSN 2289-0238, elSSN 2289-0246

119 8& FRoJA 253 HolEE &1
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1) useSejoingDic TF=E AlE AL ARSI
doc.listo] unlist $=& A&} 2) doc.listE H|o]
E& Wglsto] dof 2@ WIES9t 3 term.tabled]
AAsta WExeo 2 AEditt E80] T 53] m|vt
oz dAgd AAsIL  delol AAFICE
term.table®l] Q)&= ©o] F delol] EXot= TolE A|A
gttt vocab©ll term.tableo] &= TolE AA%lct

1 useSejongDic()
doc. hst(g sapply(doc list, extractNoun,
USE.NAM

doc. hst (— unlist(doc.list)
doc.list <- Filter(function(x){nchar(x)>1},
doc.list)

2 term.table (- table(doc.list)

term.table ¢- sort(term.table, decreasing
= TRUE)

del (- term.table < 5

term.table {- term.table[!dell

vocab (- names(term.table)
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Fig. 8. Data structure conversion
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get.terms <- function(x) {

index {- match(x, vocab

index {- index[lis.na(index)]

rbind(as.integer(index-1), as.integer(rep(1,
length(index)))}

documents <{- lapply(doc.list, get.terms)
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Fig. 9. Create an LDA Model
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t}. 2) LDAE A-&s7] s 983t EXo] 4= K, ¥HE

AS ALtskL,

Ak}

g4l 3k 314 G & alpha, eta 32 A A3

1 D <- length(documents)

W <- length(vocab)

doc.length <- sappl (documents,
functlon( sum(x[2, ;

N <- sum(doc. length)

term.frequency (- as.integer(term.table)

2 K <-3
G <- 5000
alpha <- 0.02
eta {- 0.02
O3 10. SAH AL 2 H X

Fig. 10. Statistical calculations and variable assignment
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At thetaol] FE=E A3Ict. 3) etadll 2 FAE E7
o7t AdE FES A4l phiol FEE ARRLC

1 ?gt. seed(357)

it
lda.collapsed.gibbs.sampler(documents =
documents, K = K, vocab =
vocab,num.iterations = G, alpha = alpha,eta
= eta, initial = NULL, burnin =
2 | 0,compute.log.likelihood = TRUE)

theta <{- t(apply(fit$document_sums +
alpha, 2, function(x) x/sum(x;

phi <{- t(apply(t(fit$topics) + eta, 2,
function(x) x/sum(x

J% 11. LDA 24
Fig. 11. LDA analysis
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result {- list(phi = phi,
theta = theta,
doc.length = doc.length,
vocab = vocab,
term.frequency =
term.frequency,encoding='UTF-8')

3 12, & AHSIE 218 HiolH MY
Fig. 12. Save data for web visualization
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positive - readLines("positive.txt")
positive=positive[-1]
negative <- readLines('negative.txt")
negative=negative[-1]

O3 13, 23 24 M o E2(27]
Fig. 13. Load sentiment analysis dictionary file

sentimental = function(sentences, positive,
negative){

scores = laply(sentences, function(sentence,
po?itive, negative

sentence = gsub(:[[ipuncti]l]',””, sentence)
sentence = gsub(l[[icntrli]] , "', sentence)
sentence = gsub('\\d+', "', sentence)

word.list = str_split(sentence, "\\s+')

words = unlist(word.list)

pos.matches = match(words, positive)

neg.matches = match(words, negative

pos.matches = lis.na(pos.matches

neg.matches = lis.na(neg.matches)

score = sum(pos.matches) -
sum(neg.matches)

return(score)

}, positive, negative)

scores.df = data.frame(score=scores,
text=sentences

return(scores.df)

J% 14. 23 EME 25 44
Fig. 14. Create function for sentiment analysis

gsub 45 AHg3te] T3 YAE Telo] FART,
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02 to]& A5t word.listo]] #A&Stct. unlist $F
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e Q2L golES ATt 2) Tof ARSI
"sorted.txt' LS 20t 3) ©olE tiFskaL, NA
E AA T, AT 53T doje} RiEsgE Af
2 HolE& A5 sent.frequency©l sent.table
< £APoR v AR

1 topicwords <~
top.topic.words(fit$topics, 20, by.score =
TRUE)

topicwords{-c(topicwords[, 1],topicword
s[,3],topicwords|,3]

search({- names(term.table) %in%
topicwords
2 newterm.table <- term.table[search]
new_sentiment <~
readLines("sorted.txt")
new_sentiment=new_sentiment[-1]
3 | newterm.data{-data.frame(newterm.tab
e
) newterm.vec{-rep(newterm.data$doc.lis
t

sent.matches =

match(newterm.vec, new_sentiment)
sent.matches = lis.na(sent.matches)
sent.table{-newterm.table[sent.matches

sent.frequency <- as.integer(sent.table)

J3 15. HiEs &l
Fig. 15. Check frequency
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Aot jsonoll AR serVis <& o]&sto] &
A R script o] U&= F20 vis EECE YA
json TS AXFITE

json{-options(encoding="utf-8")
json {- create]SON(phi = result$phi,

theta = result$theta,
doc.length =
result$doc.length,
vocab = result$vocab,
term.frequency =
result$term.frequency,encoding="UTF-8')
serVis(json, out.dir = 'vis', open.browser =

FALSE)

O3 16. ¥ AZSE json MY AY
Fig. 16. Create json file for web visualization

9 172 24 ET 229 475 QoA A42tst
= FE&olth

1) vis Zt]9] ¥AE Ida.json FLL rjson H5=]
B2t 2) ¥ AAEE s AHolA myChartol
renderVisE o|-&5to] A3} HloJE & A3t 3) A
oA A myChart HI°|EE visOutput2Z ©o]
= k=g

i
T

—_

non

rjson{-readLines(file. path(path,"vis","lda.js
on"),encoding="utf-8'

server {- function(input, output,session) {

6ﬁtput$myChart <{- renderVis({
with(result, rjson)

3 ui {- dashboardPage(...
tabltem(tabName="topic", h1("EZ&4"), hr(
),vis())utput(' mychart'))

J3 17. O2E’ 2M ET £& ¥ AZst
Fig. 17. 'OF2E* topic web visualization
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Fig. 18. 'OF2E" topic extraction web visualization results
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£ sentiment_resulto] &5} 2) renderPlotg ©]
&oto] Y B4 Z3E EY RER #¥@3 A3}
HolElE treemap®| AL 3) A4 ALH
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1 server {- function(input, output,session) {

output$sentiment_result <-
renderPlot(g)ie(sentiment_result,
main="#"g+4
féill-",colzc("skyblueZ","hghtcoral”,"palegreenZ

lébel=paste(names(sentiment_percent), "
sentiment_percent,"%"), border
= FALSE, radius=1)})

output$treemap - renderPlot({
dset{-data.frame(keywords=names(sent.ta
ble), sentiment=sent.frequency.

treemap(dset, index=c('keywords"),
vSize=c("sentiment"), vColor=c('sentiment"),
type="value" title="#73", title.legend="R1Z=5",
fontsize.title=15, fontsize.legend=11
Jfontsize.labels = 11, fontface.labels =
c("bold"), fontfamily.labels =
"NanumBarunGothic', fontfamily.title =
"NanumBarunGothic', fontfamily.legend =
"NanumBarunGothic", palette = "GnBu'",
border.col = "white"

3 )

ui {- dashboardPage(...
tabltem(tabName="sentiment" h1("7Z&4

,Ary,
splitLayout(
ﬁotOutput(ouEgjutId =

"sentiment_result"), plotOutput(outputld =
"treemap"))
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Fig. 19. 'OF2E" sentiment analysis web visualization

I3 202 74 249 Z23E HolA Azsiet 23t
oJct.

7 B RS o], Fgo] AT diRsto] 245 2
31 mlo]REoA AA| 2lHol|A Fgoi7t Eol ARgH
259 H&2 50%, Fgoi7t Eol ARgH R H&
2 34.78%, 574019t £g0] ulgo] vt FHHQI g
F9] Hl&o] 15.22%7 Uith. X3t LDA EY & 2
e AHART txet 23l EWoA 2, AL

i= J o™,
ols, BE, A 59 Tol7t U2 AL AT & 9l
ZFYEHEY
23 50%
o8 My
w5 A
ols &l

SEE 152%

‘ 2 wz 3z Y% oy

Rt T

J3 20. Of2E’ ZW™ 2A @ AlZst Hat
Fig. 20. OF2E" sentiment analysis web visualization results
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