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[Abstract]

In the era of big data, interest in data is exploding. In particular, the development of the Internet and social
media has led to the creation of new data, enabling the realization of the era of big data and artificial intelligence
and opening a new chapter in convergence technology. Also, in the past, there are many demands for analysis
of data that could not be handled by programs.

In this paper, an analysis model was designed and verified for classification of unstructured data, which is often
required in the era of big data. Data crawled DBPia's thesis summary, main words, and sub-keyword, and created
a database using KoNLP’s data dictionary, and tokenized words through morpheme analysis. In addition, nouns
were extracted using KAIST's 9 part-of-speech classification system, TF-IDF values were generated, and an analysis
dataset was created by combining training data and Y values. Finally, The adequacy of classification was measured
by applying three analysis algorithms(random forest, SVM, decision tree) to the generated analysis dataset.

The classification model technique proposed in this paper can be usefully used in various fields such as civil

complaint classification analysis and text-related analysis in addition to thesis classification.

» Key words: Big Data, Data Analysis, Visualization, Textmining, Modeling
2 9f]

welo]g Aol 5w Holee] ta wile] Fubgow ola glr 53, Ay ¥ A4
cloje] e AR dolElEel $402 GuHol rlells ATAS A AR 55 A1
A2e 4e Q5 oA GRou, FAde Tragor tea o delgd tat ¥4 a7
ol a2t

B oAl wol8 Al A Bel £ 7w 1A Helrel U BRE slste] ¥4 md
Q). Hole tulslobe] =i Lok} FAlol, Teln BFA) ofF AEYS
Blol8 A2 ol g3l HlolEmlolE AL Felh AL Folol wofe] E2a g
3, Tho]~Ee] 9% R AAE o83 YNE FEA TRDF E Do, o ¢ o

o T 38
“xg.ﬂ

[m

<
=
o
i)
%
o
ol
£
HE
ﬁ
_V‘l
g
tlo
03“:
oX
o
ol
2
S}
o %
Ag
\(
my
-
o
oX
4,
id
X
=
-
o
>
é
ﬂ
SL
bl
é
_>.: -

EEEREEER }7; gea A A AR B dmelEe A E—%«l 4448 243
B epod ARk B 2 e =R 5 ooln U BF B4 W HAE 9 B4 5 g

ool 8351 AHgR 4 ol

» ZH0}: WEOIE,, COJE|RN, A|2S,, HAED0|Y, R

32
=

o

* First Author: SungJin Kim, Corresponding Author: JunDong Lee
*SungJin Kim (tonyksj@naver.com), Dept. of Multimedia Engineering, GangNeung-Wonju National University
*NakJin Choi (nakjin@ex.co.kr), Dept. of Multimedia Engineering, GangNeung-Wonju National University
*JunDong Lee (jlee@gwnu.ac.kr), Dept. of Multimedia Engineering, GangNeung-Wonju National University

* Received: 2021. 03. 04, Revised: 2021. 03. 29, Accepted: 2021. 03. 29.

« This work is the extended research of 2020 KSCI Summer Conference(p253-255)

Copyright © 2021 The Korea Society of Computer and Information
http://www ksci.re.kr pISSN:1598-849X | eISSN:2383-9945



106  Journal of The Korea Society of Computer and Information

I. Introduction

Sidjo]E] Altio]l FofS0] Hlo[Eo] theh o] =T
Aoz sojutal Qltt. o HH|ojEf AJtfollA HloJE=
g dlol" ol vlsl wig s dlolHe] 27t goistaL, Ay
d 7] B AL Qe FAOIH.

7 HjHlojEl= Ho[H 29 7R Bt Heo £
oA &=t oF o2 EH AH9] 27 HoJHE Al
A8 ol Al AIE siaste &=%7100 &7 Aol

ZotH AMAIS sk stk E OE dlze =g 7]
7]%4 G5, SR HIolHE 2 TR HEEo R AR
st 2 BRR]= Z97F AT SEAIE YdjolE
ARt =25t A ol "W A]= Hlo[E = F] A gt}
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OlE S sl skl A, E83te 2 FRHA
L Uj of2f2 Lot SHA|RE YiHjo]E] Aldjoll= AlAF
oFEIRL 24 Zle 5 HolHE 24 su 7k ®
wA5ke 7leo] 2 ZAst ATt dlojlEE &3i 7t

x| 2492 5] AApstoc

52 Wt ot wdolele] 322 By 1¥uj
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I UEA(Netflix) 22 0l 86,805 AR
Bcl o7t YR ik EE, $EE 2 A9l 100
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x7] dmd dholg9  E4o2+&  3V(Volume,
Velocity, Variety)[09]31 oL} Z]Zojl= 6V(Volume,
Velocity, Variety, Veracity, Value, Visualization) [10]
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Fig. 1. Big Data Attribute
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II. Preliminaries
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Fig. 2. Big Data Processing
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2.1 Source

2 cjojele] 9= A toleloln2 gl ¢ Wk
o] W23, 2] Ak siAt 9l% Hloele] Q0
+ A o ARl AJERt of=lgol /len) a4k
g ERL ofZARRYo] EAfskal Qlot

2.2 Collection

Clol8 g aAlshe 2 AR 7HY ool TatA
Table. 17} Zo] ALE3t 2502 U 4 ok, Hlolg] 4
A ae B4 oA AHgElE dolEE ok Fad
TAolet. AH50] %49, F171/3IA1Hel gR|S ol gste] 7
% 0]39] ujgo] Fx] gk ARo] 9loit £7] 50|
OIYTIE W0l ATk A502 AL 9 ¥A B
] E(Fitbit)u AlAo|A LAsH= Al4 dlolE 5ol o]
sl AREe] 7HY glo] HlolE] 430] o]fofA]= 7
S5 Tt} 259 B0l AR 7ol HAYstH A
Sof Tt gefet dlol® o] Zhssiths ZgAlol 9o
U golg 242 HsliMe W2 vl8o] TR U
o] ltt. Egh 259 P & AR Jidoly ==o]
LRstH, A st Hlol8E a4 st Y, HIojE &
% Z-HETL : Extract Transformation & Loading)&

AHESEA HlolElE 24, “8AIsks ol AEH20].

Table 1. Type of data collection methods
Type Characteristic
When data collection takes place without
Automatic human intervent.ion . .

-Use of mechanical/electronic devices

-No additional cost after initial construction.

When human effort must be involved in data

collection

-When a person manipulates a given device
to obtain data

manual | -When subjective data is collected through
surveys, etc.

-The amount of data is proportional to the
effort a person puts into collecting necessary
data.

2.3 Storage

A e gs T upd AlARLL HoJEfd|o] A A
281 W02 Ao 4 9ok Tk AR 9, ug)
o8] A|AHI) thmAQl A% WAlez HDFS (Hadoop
Distributed File System)?}t GFS(Google File System)
So| 9lon]. AA] ABIES o]§5tol ChEF L AT
2] £ ARSI Aol 84 2 sHkA(Scale-
out)& Al

glojefo] A A|AR giAofl= AEA HAY Hold
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B HEAG 718 glojgHo]AS dastal Sl

2.4 Processing
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2.6. Visualization
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III. The Proposed Scheme
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Fig. 3. Textmining Processing

3.1 Data Collection

3.1.1. Definition of Data

Holelg Ao Hojste LR xasolaz
o dAMoR Zaste] Mo HUl ‘RE B g
8 715at gagsle Alr, B gREln HoE 4
ot dlolE7t 7HRAL Q= EAS BEsH IXE o,
oE|Z At Aeje $7 DA A2
29 AP} 7Pssit,

dgo]8 9] A 71E AIARIAY HlolEE A4t
Sfe gucs gAE dolEES Jiet A

ulEo] =g o] gtk B oj® HojelE e
QUA] Bt A4k HlolEl g a4ske 2go] egd/dol o
£93l7] mj2olc}.

A ol hef AT 2502 s 4 910,
cloleo] Efo] wEtA= Table. 2.9 o] A
(Structured data), ¥P3&(Semi-Structured data), L
2] v]AdA(Unstructured data)o 2 s 4 Q)ch

frgsde) rukox apy

5 e 7

Table 2. Comparison of collection difficulty by data type

. level of
Type Characteristic difficulty
Most of them are internal systems,
Structured |so collection is easy. Even a bottomn
data spreadsheet in the form of a file is
easy to process
. Data processing technology is
Semi-struct . . .
ured data requ.lred pecause it is usually middle
provided in the form of APIL
In the case of text mining or a file,
Unstructured | it is difficult to process the collected top
data data because the file must be parsed
in the form of data.

E3F Table. 3.2 Zo] Y tlo[H& dAIY HlolEH]
o|2 AlARLE o] g ZRoll AFE = HlolE et ut
o, 23 AP gt Foj sk glojg e £7do] 1
=0y Hlo]Eje} A7]ukS Al

g dlolEl= dlold Wigo A7|otf sigsts o
EfFolEE 7HA]AL Qlom, dRtHoz: nfd FEi= A
ot 2282 vyl giojE ofd FEiE 7H °
OJEQIAIE mefsh= Zio] B asit.

81%d¥ dlol"e dlol" MEZF ofd shte] Hlojg 7t
24 HolH 2 ZAetE o} glon, HIAE HojEL ofn|
Al &9 22 BEnto] dlojg} Fof i Ho

Table 3. Comparing the difficulty of architecture
configuration by data type

. level of
Type Characteristic el
Structured | It consists of a general architectural bottom
data structure where CRUD occurs.
An architectural structure that can
Semi-struct | be converted into a structured data middle
ured data |form by interpreting the meta
structure of data must be modified.
The architecture structure needs to
be modified so that text or files can
Unstructured .
data be parsed, converted into a set of top
meta-structured data, and made
into a structured data format.

HjolE{9] &3 meke Table. 4.2F Table. 5.3} 7+
‘g3t EAfshe FEol| Tt TlolE] &4 TVeE
Zash ap7goloi21].

2gste

Table 4. Data types by configuration type

Form of

Characteristic )
existence

Type

Structured
data
Semi-struct
ured data

Data schema supported RDB, File

Meta properties exist in the data File

Exist as an image or video file,
not a text file and data format
that can be analyzed

Unstructured

RDB, Fil
data e

Table 5. Types of data by type of existence

Collection method
DB to DB, ETL,
RDB vendor supplied
drive
Crawling, Open API,
FTP, HTTP

Type Data type

Structured data,

RDB Unstructured data

File Semi-structured data
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3.1.2 Collection Techniques

tlole a4 7]=2 HlolE Alg Au|Ao] F4
Sh= a5k Bolu, 22 HojErt EAlsl =
+ 7]=o] Uu[sittH Ajv]jAo] ojst F42 7|0
A Zolt

Table. 6.2 TlOJEIS et 7140 £R2 Bai
7oz 3=3 0= AP[(Open Application Interface),
FTP, RSS(Really Simple Syndication), Streaming,
Log Aggregator, RDB Aggregator £o| )t}
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Table 6. Types of technologies in data collection

Type Characteristic
Collects information of web documents
Crawling | provided on the Internet, such as SNS, news,
and web information
Open API Open Applicatio.n Pr.ogramming Interface
Web programming in the open
TP Sending/receiving various files from Internet
server using TCP/IP protocol
Really Simple Syndication
RSS Content presentation method commonly used
in news or blog sites
. Real-time collection of voice, audio, video, and
Streaming . .
sensing data online
Log Collect application data, logs, messages,
Aggregator | events, etc.
RDB Collecting structured data from relational
Aggregator | database

Hloe] 4 W2 obr Fagt BEoR £ =20

& mjo]#(Python)& o|@3te] 2lstoint.

3.2 Tokenization

EZ%Ntokenization) 172> HIOIHE U9 FAIE
2 Hghels 12 Qujgit)

2 =2ollAe 9A] HolBE RIS RRAEE 3F

Foll ARt 2, AA| Hlol8 g she] mfd = Fsl
AFEAL Tof A GAJo], -8of 3 §igh AL
=t Qlof dojA] E/dat 4ftglo] X84 4
2 o] 2H(n-gram language model) BAl
At o714 M2 (n-gram)9| nofl sfigshs o
2of] met s gl= fY 23 (unigram)yf & 7
dio] 28 (bigram), Al i T= E2] 13(trigram)
A 8sto] EFSLS p38oigint. 498 AukE 7R

[e]
w42 stol 24 ol Alg Adstith

O Al 32 ot

X
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Jot

o Ar
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orr

ok o
4w
B~

3.3 Characteristic analysis

-1 O
Gt} 549 BHONE Hol] Wsset 42A eSS §

st TF-IDF(Term Frequency - Inverse Document
Frequency)[08] Hlo|8] 3ta A8/d5tal o] = & 719
Clol8] Aoz sl ot i Wolg F&chs WS
olgste] Ml g Yt A Tof 3E(DTM:Document
Term Matrix) H|o]&E /g5t 18].

TF-IDF & n2j5e g2kl tojo] ¥l 48 Uil
Ho]o] Wl=4(tf : Term Frequency) tolo] £419] ¥les
UEH = 4] B1%=(df : Document Frequency) Zrof] g4~
= Fgt A2 ¥lL(idf : Inverse Document Frequency)
LR glolck. TR-IDF 38 Hojo] Wlmset o8 Alo)
T

2he B glolo] 2412 ofefe] 1) ek

o

L ORS¢ HERSHE Top7 Uehd(0, FAIROd)
CHRANES i ERSIE Hopt ZE AN, 59 Tol()
AAEAE()

~ e ag R gtz g R AT (@)

N
A = *
1) tf—idf = tf, ,* log 147,

2) tf—adf = tf(t.d)*idf (d.t)

24 Qo] e 57 olo] YEAS YRR EAS)
L o2 Agsleict

3.4 Analytical Model

B gd dAofA= 25 28(Classification Model)of]
sty 95} 3] H(Softmax
Regression)?t A E ¥WlE| H{AI(SVM : Support Vector
Machine), 12)7 @ig ma|AE0] B4 RElS K gsoir}
AmEWA S| 7t Feao] BES Ao} olF
W we BEE JH 2eYAT Mt WHoR ¥

2138 ofefieh 2ek

=0 I EO
A5 AmEA

E

HAl2 USRSl HlolE otold 71
T

e}
ol tjmAlel Faels & shiols] £Rgol 5
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gJoll Ae3t 4 DAEL Kgslol BHS Al
on 1% 7Pg st B YTRIEE MEstof Uy
¥ oloje] #49] &% W2 =AU

IV. Implementation and Testing

4.1 Collecting thesis data and creating a database

cjuljo} Emlo]x|olA] 6,002719] =2 ClojElS Fig.
4.9 o] mollg o]&ste iiehh Fig. 5.9 o]
S HolHE =29 &4 % & FAE S5 doHE
HiAstaL W&ol gl dlolEfol tish AlA Afdg 48t
% 3628719 tlolel2 ¥4 Al Sasloict.

search_keyword in keywords:
Dr\rt(‘search keywords::", search_keyword)
whi

tr

search_urls = it/

=ALL&s

paper_urls = get Daoer
result_dict = { 'Top 1,

“paper_keywords

archy/topSearchstartCount=08 ALL&range=A3searchF ield’ #
" +paper url 300H2| 1ist
e [l
brea
except

for paper_url paper_L urls
uumfmw url s url)
o ey U e

result = crawl_paper_page(paper_url) # crauling BtCt

cont inue

result_dict tcm( )] aDDendgtoD\c

't append(search_keyword)
append(resul t[0T)
].append(resul t[1])
s'].append(result[2])

TXHAWCO B2 2EYW2| I[Framework of Standards on Cross-Border E-Commerce’, ‘Collection Model', 'De M
HAAAHARAZ WA W (RET BN 29, WAL, WA U LY 2] A, YN B
HRtatHe| HAra A MR e MR A SRE SARE, AL DAL, A A0 Chet MY A2
HAAHANYY HIA2 G212 BE 4F, N2, Y2y, 27| £2], Customer Behavior Predic
HAAHASASHAIO 213 AOHIR 2 HRHIAA, QICUAIO HAAAA AR, 2210 SEAT FRE.015
Hxraziz 2eiet 1@l 24

HRHAHAWCO 22 Cross-bor|[]

HAAHAZIDN Yix 47 e TR TEO T 28 2 OOD, i anr, B e EC et
Wity AHA S%0r HAHSHal &)
WX WA 2 Ape THAYAN, SRV IR, AEIE, 'FRAG, ‘e-Commerce’, Trade Entrepren
Hxrg7{22fAlote] i p 2{AIOHD

Xty el 22 iPurpose- |}
HAaAHACIAE 2 22 wWo

14U 404U 4U 40 4U 48 U 40 40 4O 4L

A2 222 E {Operation [Order Picking'. ‘Forward Picking Area’. 'E-Commerce Warehouse', *Process Remod:
A2 F=2| 2tPurpose -]
MR 2 ASEAN 3 & 7= TRorea-ASEAN TTA, TIectionic CommErce., Cross-Border Llectronic Commerce.,
HRHA 22l Fuzzy-AHF & 91700/ [Cross-border e-commerce’, 'Delphi, 'Fuzzy-AHP', ‘Pyeongtaek port’, "2 HAHA?
TR WA AHAA R ['E-commerce’, ‘Amazon’, ‘Innovation’, ‘Logistics Innovation’, ‘Blockchain’]
YAGAHAMEZ|W {E-commed ]
Txy7{2 22 euolAel MR
haAaNsE 21AU2 20
TS . =, om oianlg

U 404U 40 40 U U U U U U

Fig. 5. Collection Dataset

4.2 Word tokenization and data Preconfiguration
4.2.1 Modeling and Data dictionary Building
§ 7 Shlel Fig 6.3 2] dolef 3

QAUKoNLPe] Sfole] A1 ol gt clolefuiol
2 Aok AL 2l Fela R4S Sllol A

T2 ojo] @El Z o178y} vlo] 72 J2] 7 ER] IS
skasf tholo] B3} WS XIdistg on] 7fo]AEQ] 9
EAF B5 A2 R8st] YAk SEsteicHon)

SHOJARH
=EE0HIEY 22 =208 _EXmaster SHoz=E
ey =T (FK) oo
= P zTE
FH_G3keyword  f' ™ FH_S=keyword FE3=25 domain
Bl EfolS Erl
2y
23 _Gidtag

=EH0I5_E4detail

P FK)

T;T\TF%( (FK) 5 (FK](

FAFK =7 _CiZkeyword (FK
=0 _tt3keyword (FK) s | | sogn (F&)

! SHoim o—
S0 (FK)
TEMf_d_E=_B=5] £ ]

Fig. 6. Modeling Processing

4.2.2 Word dictionary Calibration Method
o] WA Wsh 7|F0RE Fig. 7.3} o] ¥-goje} 2
Rlolg 71202 APJstL W] RS Fasisict Al
§ 71Fo: AAPL PEd AENoe FA), 4T
ol 3t to 2 Asgsloict. W F|F0 2 YA} +
WAL @] o), WA} + oju] Efe] o= g Aagsle
Ao 7jEoRE BEA il 3L02 A Ths
o} A7, 242 Ho A, W82/ At Fepe)
o}z A7fet whgo2 Flsysigirt

o Iﬂ

Fig. 7. The way words are pre—calibrated.

4.3 Analyze attributes by classification and
organize analysis data sets

TF-IDF dlo|ElE A¥Adsta sk dlolgfet eto] iy
value)ol| slidsh= HlolH & Aste &5 A Yol
S Adstelon], TF-IDF 32 o]&sto A ©of )
Z(DTM) Hlo|8 & /st

4.4 Classification model validation
4.4.1 Perform analysis model
HE] 71 a2](Multi Category) &S &3 &
YlE 71E02 225191, HlolEo] tjgt S48 ol
51| I} Fig. 8.1} 20| RS 54 AltelE Al

L=

olr

fo
olr
TR

f

w45t

rulm
8,



A Study on the Classification of Unstructured Data through Morpheme Analysis 111

Fig. 8. Basic Navigation — Visualization

4.4.2 Verification of accuracy
welgo] Aete 45 9fstol HlojElo] cigt Alzte)

751'013 o K]oﬁo}—%_ﬂ F E 7]‘:]}'4 TF-IDF w\; _g‘_alj:
AlZF
A

2R71 7V =T} 57 Uston], ol Fig. 9.9 A
sk 2gtol BT

Fig. 9. Classification result of tf—idf and
rule—based utilization classification.
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Fig. 10. Analysis Result

Table 7. Measurement Value

Analysis Model Analysis Result Test Analysis Result

RandomForest 1.00 1.00

Support Yector 0.86 0.88
Machine

Decision Tree 0.83 0.88
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