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Objectives - In this paper, we investigated the applicability of text mining to Korean Medical Classics and
suggest that researchers of Medical Classics utilize this methodology.

Methods : We applied text mining to the Huangdi's internal classic, a seminal text of Korean Medicine, and
visualized networks which represent connectivity of terms and documents based on vector similarity.
Then we compared this outcome to the prior knowledge generated through conventional qualitative
analysis and examined whether our methodology could accurately reflect the keyword of documents,
clusters of terms, and relationships between documents.

Results : In the term network, we confirmed that Qi played a key role in the term network and that the theory
development based on relativity between Yin and Yang was reflected. In the document network,
Suwen and Lingshu are quite distinct from each other due to their differences in description form
and topic. Also, Suwen showed high similarity between adjacent chapters.

Conclusions : This study revealed that text mining method could yield a significant discovery which
corresponds to prior knowledge about Huangdi's internal classic. Text mining can be used in a
variety of research fields covering medical classics, literatures, and medical records. In addition,
visualization tools can also be utilized for educational purposes.

Keywords : Text mining, Medical classics(Jfi#t), Huangdi's Internal Classic(EiN%%), Network analysis

* Corresponding Author @ Lee Choong-yeol .
Department of Physiology, College of Korean Medicine, Gachon University
Tel: +82-31-750-5419 E-mail : cylee@gachon.ac.kr
#* Corresponding Author : Kim Jong-hyun.
Dept. of Medical Classics and History, College of Korean Medicine, Gachon University.
Tel: +82-31-750-5422 E-mail : ultracoke@gachon.ac.kr
Received(October 31, 2018), Revised(November 19, 2018), Accepted(November 19, 2018)
Copyright © The Society of Korean Medical Classics. All rights reserved.

This is an Open-Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License(http://creativecommons.org/licenses/by-nc/4.0) which
permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited.

27



November 2018 Investigation of the Possibility of Research on Medical Classics Applying Text Mining

Vol.31.No.4

Bae Hyo-jin - Kim Chang-eop

I A&

HAE wlolY(text mining)S HAE to]El9

BA7 AYE A 71ES FHehe $o1E, 4
gEx g 2y ARE g4 A0 7}35} T

z3}%
ZIRelth, F2= A5 nHAE g FH
EEAgoY) HT BN &3 ARE
2 g Sheitold] 885 A FopAE FAlolTh2
Hob}ﬂoﬂ/ﬂL 57| EqA 24, A% dw 9

ole] A7
learning) H5¢o2H U JAHd
Hl(clinical decision support system)

5o A7t e JEQ

G volysl A A5

gojol Aol Aol GE 99 A9l E
: 9

dolez Waks) frolnls Ans

=il

|

=

ox
[o o

o
N
2
ol
ol

i3

Olq.S)

i e

>
o mg:
flo -W
H Ly
=T
(g r1r
LY
Bl
u
N

NI o
N oxl
—_ o

e e
e Ty

o e
[ riow rf E‘E‘
o ™ gr

o N O

O:
B 1T o

[m o [o ok

e
L
o, o
—_
2 o

D

g2E uloldel &g el 23yl who]d(opinion

mining)& gl digh ZJW g FAA FEdE

Hopz, 7‘*(43*4& o & dEA ook 7IdEL A

Ao 275 wolsla nAlY HES =38l7] S8 29

‘403_ ﬂ}Ol” 7IWE AHAERe] SNS B4 AE gi B
A Sol 4ador &gsta glrk

2) A% 0|, 4R PFUES tgoR HAE tlelds A

3) A==

28

Soll Ani Bd FARE FESE PHES Xﬂ%}
AKAAS S 4N A= B dloEe] AR BE
S o] g3l Ad A Az FE2 i, ARyes A
EH A=A 2017, 23(1). pp.28-36.), TRERY
1 g—ﬁ_l‘lxlzl-,] }\]—EZI—_Q._ zxo}._ HAE u},o]\/l 7]1:14
ol ATEHA(1AH o 4N SE FoAE FES
A% 92E dlolgd 7Y AFHARTAAT. 2004
12(1). pp.61-66.)

/\40 Eaﬁ xlkﬁj,]. ZA)o
28 e daAnae fEde i
pofelch ol7|%el ek e
A(ontology)& 243 FAEE B7
Ay FREL ANFoEN 44@1 %ﬂ Pﬁi 25
@ % grheEEA A 3N dold T3 9 AN 33
S 915 TE-DF 7109) S $4 A28, 3uAd
al=iA]. AXEe] 9 doe] ¥ 2016. 5(3).

pp.145-154.)

S g
=

FEs A

ol 48

>

|

—v—‘ NIO
~ fo
-ﬂ°1 1o [ mlm
-m
rlo
i
HU

- Lee Choong-yeol - Shin Sang-won - Kim Jong-hyun

A otgd 288 5 eA TR HEHA X
gk gtk wekA] B ATE H2E nlolido] &
s 4 03_%7-01] 489 A THeAde HES
a, gozel SgHeks wAstuAl gtk AT
Ak F5 94 A7Ase] A9E e AT
e v Al 719 E ¢ s Aol 7
IHEJE}

>
ol
3
>
ot
©
g

A Zopell A doly Az 7

48 A8 a7E dAz A9 Wl stk 2

% glon, @elsh gofst o] vy Hzo| ol

& 992 FHOR oIFolA gk BaReInAR
=

Bk $ol0sen, BE8, A9 dlg AT
oEd AR 3% % PAL AF PHE AT

F8 o|7a Qrho

Az goE BT A4S

e
j=u]
>
Iﬂi—i
K3
>
o [t
o,
ofo
2
1o

4) B3, oS, 7S THATZAL O MRl 3
A, ti3kgkel gl A e« 2013, 26(3).
L Tsongdol 71A4E 1A o AAE o
L3 ANEEA P . disksteeld st A, 2012,
6) 73], oS, 7123l H|gRel 71AE %ol Bl
Bkt OH. vjgkete) g7 ss] 1. 2010. 23(1).
S ﬁ%fs}. J\M’%w} Wl 7148
%01 thﬂ u& . it stedsks] ). 2010,

8) M-S, ol THSEAH Wk 1B MQ) 4 2 M
J5 A, digketelst st «], 2011.24(4).

9) 293 9] 3N CURAPEEAEN S 2 CRE MR T
BTG o WAl v)aL ikeke sl skl 4. 2014.
27(4).

100 2715, 484, o8s. 2z 55 &gt
T4 Z}E 2 L dgkd 943_}%@5_‘@;(]'
27(3).

11) T3, ,]6’]— /K}J\]—/] ‘IT/\]'/H o ]
tjgkstejstdstsl ). 2018. 31(2).



Bl A E 00| Y (Text mining)S

[<]
$2 AW, g B ebd i

w7l 9% AT SR
48371 %A B9
2 AR glo), 4
22 AEgcks &9t 9
& H2E rlolYe B8
aqa A7ade 2
Qo] AL A,

A7 AP F5He B
= T, 9% A4S
242 Agagon, 1 3
Fol Seld A%ES 7122 Ae4T AL

Aogih. ARG & dAR AEE e

o2l

=

o
i
tjo
o,
2

rir
o
to
=2
o,
2
re.
-
)
i
=2
X

O
o
»
o
[
e
)
[~
[

o,
ol
1o,
ol
ok
lo
i
St
e

o
4. HEeE A,

A9 wBd 4E 2013
30(4).

13) 2E39 A7 & A7 AR 5FoE FgHgle
T, N, A 5 AR FED &

oz A, oY ¥

(o
[

a4
I

Al 9 BRI A 330 B A4UE
Fate] LA3H9e,

g8 stojst Y Aol 7ts’d =M 2018. 11

e - ZAY - 0/FZ - HAE - ZFH 314
2 A s AHste ol Fefagich. FukTo A=
Sd B ARE AA &) 1, A T
AR o] AlAglstal, 7]&d g AXES
Hlwahe WA o' BASGITE o] ol M s
29 B4 FA A Yehd 2AES EYRE Y W
HESY &8 7154 S 9 BHeES s
Wako g2 =9 & 3ot

II. 2&

s vlolge HAYe B4 AnE HFE}
A4 4 gl doly FHo2 FEas T doly
sl BAVME HgFoEM, YriF YrER

. % T4
gez A2 FHAM 2dad Jue AXet,
oo Sug9E VEoR YAES Fdehs F
s A £3E g92EE Ayt Eelstazt
dhs SAo] BdE an oz M As &
Aol gold FHE 2t3A ot olF tFd A%
A TS ol&dte] HAES EAstal, 44
IE mEAow Qo AR el dolE A%
3t 7IMES T AR dyae FEd
A At ARS &5

w A7 s TRl 29 s F B
289 HEES Ashs dold AAIALL

Data Preprocessing)& AX %, 1623 24
A2 des BE(1.21 g2EL)etal, 4 oy
o] AA Akl AFH(1.2.2 Dictionary)g T4
t} ololA RErith SAEe] $skeE W
Aghet oy 2RSS, A\ | Aol fAb
AAFsHTH1.3 Word Vectorization). ©]& 1}
2 go] YEQAS} #A4 MEHIE T8 Al
+3H(1.4 Visualizing)3d}3ith.

oL
ol
-

ot i1 o 32

S
=
Ll

i

it —

2~
T
=
=
o

N

14) Vishal Gupta and G.S. Lehal. A Survey of Text
Mining Techniques and Applications. Journal of
Emerging Technologies in Web Intelligence. 2009.
1(1). pp.60-76.

29



November 2018 Investigation of the Possibility of Research on Medical Classics Applying Text Mining

Vol.31.No.4 Bae Hyo-jin - Kim Chang-eop
2 AT Holg Ry e
Python(ver3.6.5)<& ©]-&3f

1.1 t o] & AA (Data
Preprocessing) - @7 39 %=
ol 9 A

AAQL Aol A dlolE A o] H

2
o g AT BA Aug /1% el
d

Tl A Hlo]

- Lee Choong-yeol - Shin Sang-won - Kim Jong-hyun

A, 3uEd 5& ARSIt 2 2%
15698245 B4 oz HdAsE5.

16259

2. dlojlg AYs} - dHoly Fx A9
3}7]
1.2.1 i
@49 AR 2 4E A2
H2E wlo]d2 HAYY] FHARAA Fv]

o AEE WS Aot webA MHFE o)
o|HE oA Y AUA'E A st 2]
AgE]ofof gith AA BlAEC A EA(document)
o] ©9je} gof(term)e] ©HE TAsiob st
A9 HelE A, o, 2 £ 5 5Fd ue
|
o

2E

UNAUN LR

o A
E] %%% ARAA aﬂ oHOlE o}t‘% :l°ﬂ uteh Ay wABt A} sk kgl gtAl A4 gt
3 Aol WgtE FEs] A A Al oR/E % ATolM Ha BA @99 FHE FoE,
el FEs Foldof drh Hgh - HA o A 2 B4 @99 foj SAHE AAZ o,
et dolH AAS HEAE AT woF 52 £ 2 JH9 478 H 992 283 TA 5F
o tigt MRHARl o]37t ST %, 24 F9E B ‘go] BEE 717 A4 3]
=9 voly AAE HAFL HlwA dest %ok (Fig. 1)
A APsigich. A H92E mpdole TR, T
5,9 2E Ho] TFHOn, 4 GiER W)
71 e e ool gRE, A%, vHE, 55T
Fig. 1. Construction of document list and term list through text division
YR HAE 2M 28 (162)
LEXKARBD B -BUERF [ o B e G o -~
AT RERT T G0N E T A [EEAAERES F ELEEF... 0 HE L= 157
MAMBEMARTSANLES 2 U % F# (I-[-' fHBEE_E -BEHEZF... i E- 20
LEREEERT N EF hREakaREE - -2HFTH Eﬁi\ﬁ“ = 3
T ITI I Ty
ALEE 7% B RS M MR R m R H o 'I
FOlo& R MERBRK® S EIEE BHENT -B-HETHRHE.. LHEEHL]y 1628
ZHERARUBE LDFH2ZEHEERE
B LM H R ]
20 55 (156982)
[ i ’_r IEI l}\l‘ F- l‘ ln%r Fﬁl’ vaE‘r‘Ir’ r ‘ll l%r’ LAt Fﬁ—r (%I Ft,l]

) dloleAe] 2 A Awt 348 $18] numpy, scipy,
pandas Zlo]H2#]E, TF-IDF, FARIFANE AR $)
3l sklearn gho]HejglE o]43lglon dlolE AlztslE
A3l seaborn, VIEH A 48 3] networkx Eho]=]

EERELE

30




Bl A E 00| Y (Text mining)S

1.2.2 AFA(Dictionary)®] T4 - £
A &olF A

NAL BAG AL G029 Adto|th. AE
*1 el 7}”“1 Aol xgke g7t
, A &olo WE gl 14 dysjrtke

1> o
[o o} I
X o ru1ru

=4 o
o
=

'mmfr_{u

FHshH= Abro] ojw] 5o 9]
E|R stolw 7]E APE dib|et
=S & 4 dARh 18R] kg
o AME gol5S HA FEA A
TFAoF drh10 AP AR FAs A @
83 AL go)'9] 99 E AAsE B
&2 do(word)E V] 9= otk
AHspace)& 7|EoE @olE A F&
goje} g HojrrlE A Y SHE
AS Aso R Holg Qe BAsly
ol it

AT A TN
£015 F &= A O] S A &
A AT, T AfArt dde] &
& A& :r“éé}% Zi% e 3o
E nlo]de €& JMsAE AEsEE
HAA o 533 }X] aer
A FASA egken,
S kgl FA—7) ?}%91 A
B oafe F 7 &
, ol EAUS 21”36*
S MAE
< A 22 IR THE §of Ej
1913k 242224 AAE APHoR *}%f& 7 Cll= o
(o]3} Abd1E A A,
2 ared 24 = Age)
= A J*D}E]L JZ}%

o M
21_,

=

ox

oo o M
)
£o, ¥ mlo

0 :m

=

L

i

=2

tlo o

5
=

HI 2 o2 oo 3o
o

o
> OH
Mo [m ¥ =

2)

[~

o

Lo rff Mo

2 4

of AHE @

T e ok

3F

= of =

2

SR
o

%9 {011“ Adez 5

16) el 148 SRk Sl ol iy 259
A RIS PR AL BA deld At A%
9o WAL REE] AN ATAe Fael

o 2ol WA WA 4 ke o) gt

=283 sto|st ™ ¢l Jtsd EM 2018. 11
WX - ZAY - 0| - MAE - ZZEH  31H4Z

4617 2AERT A A
} A3o2 AH3tt)

1.3. €19 ¥E3KWord Vectorization)

- H2EE AFEHIL oA F Ae d

o2 utHF7]

go]o] WE3Hword vectorization)E
o1& ¥ o s fort /X1 9l
AFE7 AdAste] HEd e FHE W
g8 WHothINI®) AXHZ ARS A 14
HME 1 HEE Tﬁri}qﬁ-’?%‘CLE‘ﬂ
3‘40}040][ 3, g xd8s7] siA A
A X}é«] H “WE] (vector) 2]
e = :’“5} 7ol 3 e A=
ZebA=[1,0,0], ‘2%ol'=[0,1,0], ‘&='=[0,0,113%
Zol 1fe Wy AEE X

o). e ol
1

!

nj
1%
)

T
>

lo 1 ¥ xo
o,
flo i
(o3
:cg‘

$4¢ ¥
representation vector)&

t}.

1.3.1 ¥x=7yt &oldH3} (Frequency

based Word Vectorization) - £°]9

£4& N A

B R ojo] ®A U] ¥E(distribution)
g %3 8o WE £4S FHsE YHE AL
aticth o] WhHe “Ed Wnsl FARek HEs U
Bl $o152 fAke 48 7H Aotk ge
AN BRI A Bl TRl

17) 2ol &4 W &

= HHEPL I e

3ol 79k sho] HEFIHe] dofulg

Aeslehs WA ojgleA
EolEolA Y AEAel Yolwd(word embedding) 74
el ZFEAR H 74%E10%o1& = oA gukAo R

welgol Eqige ok HARATES Ag
o fole] Melsh 52 sl S TadeE Aol

18) Salton G, Wong A, Yang CS. A vector space model
for automatic indexing. Commun ACM. 1975. 18(11).
pp.613-620.

19) Zellig S. Harris. Distributional Structure. WORD.

31



November 2018 Investigation of the Possibility of Research on Medical Classics Applying Text Mining

Vol.31.No.4

W, W WHE U249 58 ae

B e A S e 990 B £

39 F2 WA S Adne 1 20} 42

Zolt}, o] HIEH B TEMRGR oA AR
AFEHAT A A

9 A5S FHT o oy W
of A9 A Fovw W W= e Fi
S HY Aol o £ Qlrh Y A ol2Ab
24tz B @ AEs 1Y Aot

1.3.2 TF-IDF A4t : &3 EAd g
EA folo] FoEE @ ¥WEE AF
3}5}7]

Wl E(frequency) 79O 2 golE WEZ FFa}

| Sl Gofutet ZH7he] Ao EANEE
Axsta o] gtEs WERE mdsjof st o] FHA
Eold #HA S 1]

oAzt FEAel o
AafiM e, Al
g Sold ZdRILE W

Ae TR S 7 RE AR,
ol Aoyl 54
gt =4 N
frequency-inverse document frequency)E ©]&

ko] Abstieh

rE
K
Mool rfrooX
‘e
-4
2,

rlr oo
2
&
o
l
2
>
=
K3

tf —idf (t,d) = tf(t.d)*idf ()

TF-IDF&= TR(&oINIE)9} IDF(SEAM I E)9
Fo=z x%,]g]rq ‘B 017} £ %H 1HOﬂ}\1
dr 3P E Yehle $2x]0|th20 TFE &
Al

SRR golo we HIERA 54 AN

1954. 10. pp.2-3, 146-162.

20) Wu HC, et al.. Interpreting TF-IDF term weights as
making relevance decisions. ACM Trans Inf Syst.
2008. 26(3). pp.1-37.

32

Bae Hyo-jin - Kim Chang-eop - Lee Choong-yeol - Shin Sang-won - Kim Jong-hyun

AA EA 75 Folzl g} 293
MEQ & BANEDORE Uiegel 215
g ghow Aot} 2l) IDF e &olo &
7V EeFE wolA7] Wi TFel IDFE
oz W} 22 Abo]9] FolA AMdE
& 9lth & TRE BA% 2E Aol A5
Solio] & gojEe] Az
gh= Aotk ol S0 9goj9] 4
e BE gofd 2 WEE FAste &

& A FAlel & DRgle® e IDF:
ol wholx| B g WA TF-IDF g dhopzitt. £3
2 ) “ait= fol7} Agke EAoA TF-IDF #
o] Hrh."E AL afol7t ARZAT A+ T4

=
o[ﬂ

S o) T EH _>L
ol o2 St T

b
flo t @ pt o f1 v [

=3

(-D‘
rlo_\g&
o M
-

1.3.3 #4]-8°] 3¥d (Document-Term

Matrix)®] 74 : TF-IDF %2 33 §

HZ Fd37

54 gofoll disl ZH7te] #AES ez A
Abel TF-IDF 35S Rof Wez gdshd A5FH
7} gole] A& ‘WA EAd tig TF-IDF g
o E¥X'Z Q4% 4 gA = &9 HE(term

3%

vecto)7} SHAETh (A4 : =01, 04 04,
L 021). vz =4 el Wk 7 fol= gy

o7 A TF-IDF #ES Hopa W
O A S4E
TF-IDF g 2¥'2 94

= PR
(document vector)& T4 4  QIrh22 (oA] ¢

21) ¥ elA TF-IDFk AR pythone] Wl 2ho]Bs
291 sklearn.feature_extraction.text.2] TfidfVectorizer
2 ARgaRglon parameters default #EoE AAE
t}. (norm='12', smooth idf = True)

22) P. D. Turney, P. Pantel. From Frequency to
Meaning: Vector Space Models of Semantics. Journal
of Artificial Intelligence Research. 2010. 37.
pp.141-188.



Bl A E 00| (Text mining)

gol WES} tEo] A HWEE oA & 74
oA 71248 EA 9 E AEe HBR, o4
Wy ARE F&Ho7 AYshy] Ya TF-IDF #
P4 Fez TSItk (Fig. 2) B4 I
(rowell= 162719 fHel, Z(column)dll= 24227
o o7t wiAE A en, FHe 7} die 3
g e B osE g9 &of Afeld At
TF-IDF o= 74t o2l TEol &4
-8 gHA EA & FA3A AT el digk

\::O

=

S 8% sholst ™ Aol Jtsd 2M 2018, 11
WX - ZAY - 0| - MAE - ZZEH  31H4Z
WAL ofe] 7EA7L AN 7 BAH o R ALY
£ ‘FA A =(cosine similarity)' & ©]-83}%1
}.23)
AeB
COS(4,B) = ——————
(4,B) 4l I Bl
A, B = §o9H, 5& FAUE

AeB =g A9 WE B g
A9 49 norm 7%
e PAZ FAE F Ak AR FARE

BAME} B3, 54 92 A A9 gl o & A B T ek wes Al g
St goj¥E 7L FARID gho 2 ALtEh(Fig. 3). o] #t2 14 1
Aole] gk A OMEI} B A 1 F
Fig. 2. Document-Term Matrix WE 7l Ak 49- 0, v B ke A4S -1
(row : document(#), column : term(%)) & et
' ® m BF® .. #
0002 o002 |10l SAHE Fig. 3. Term vectors represented in N
d
0.008 0.010 rs?pc:er:::ttation dimensional Space
vector)
0 0.003 S1E LY 24227
£0{E9| & A &
ﬁ%m J%E document 1 (18 & D#F.E)
0.003 0.056 document 2 @2 Ap7IEME)

mo| 20{4H
(term representation vector)
: 10| 1~162HAA| 9] TFIDFZL

o
=X

il .M. n

F.9| %Oﬂ“ﬁ"Ei
(term representation vector)
: |9| 1~162 H7IX|2| TFIDFE

Chxg
=%

|m w L Mlh

1.3.4. 95 HA=(Vector Similarity)
A - g8 fFAIRE FAE ZHd}]
Ante gojHE o} FAWEE W% % Ll
oy BA9 &A1& FHE A gorn
AL
Mol 7
245 x4 0}* H]E-‘%JEL%

heg A e

LI

[‘

o7
Z_]_—?il_‘
el B
o

s

O

e

ar
=
=

>

it Aejshe

A FAE
o7 Fse wAolth B

document 3 38 47/EHE)

document 4 @& FHFLE)

document N (NERf &)

N dimensional space

1.4 ®lo]&] 273} (Data visualization)
1.4.1 Y EYA(Network) - H3} Hog
o] Foj7 =
dlo|e] AJ7tgl= kA 74]’“

2 APHog 3

23) Ye J. Cosine similarity measures for intuitionistic

fuzzy sets and their applications. Mathematical and
Computer Modelling. 2011. 53(1). pp.91-97.

33



November 2018 Investigation of the Possibility of Research on Medical Classics Applying Text Mining

Vol.31.No.4

RAES wE(node, E, 84 7+ dAS 9A
(edge, A)Z Yehll= Jeo UEYIAZ wdHFS
g, o5 Fd HAA 24 7 dAMNS #Sd

LﬂEcqip/] ;qmm E)\-Lo_ _EJ 3k _/I: g}\qz

gole} gol, &A% A Atole] FAMIE 7Nt
o2 oY EYA(term network)st EAUEHA
(document network)g& T/d3tiom, Al7tsh 244
2 Cytoscape TZIHE AFE3INTE2D) YEY A
AN wEE go] B& EAd gt 47 wE
E0°] 92 #lcutoff) o149 FAEE 7H A4S =
T AlolE QAR dA g
5 AR kol FAIEE 2

|
2 Fe REES UEHIAN BAHA GEE I
1

m

-1 =2

it
fr
N
=

(network topology)& =

£ dXskr] olge diol 9l
S SHUSFE oA d49 msgk TAEY] g
Fo WSS g FAsle Foub avEd
B (information loss)o] LAsC). wheba o
A ghel 24l mhE HEY Y] wEE @l
4A9 ghe e ol Zasit.

X

1.4.2 3)EYW (Heatmap) - YWEH A4

A dZ24 8oES s Bl R
SEWL P4 Heo FAES NZE HAGH
agdor ARE euls AZgr|yelt HE
TJEUF %01"‘01‘4 T’HE Aol XWV—*. ol BAZ

24) Christofides N. Graph theory: An algorithmic
approach  (Computer science and applied
mathematics). Orlando, USA. Academic Press, Inc.
1975.

25) Shannon P, Markiel A, Ozier O, Baliga NS, Wang JT,
Ramage D, et al. Cytoscape: A Software Environment
for Integrated Models of Biomolecular Interaction
Networks.  Genome Research. 2003.  13(11).
pp.2498-2504.

34

Bae Hyo-jin - Kim Chang-eop - Lee Choong-yeol - Shin Sang-won - Kim Jong-hyun

ol WES 2

S Hrh, S 9
Wo g zAJsto] TF-IDF %kol A7 0w Hol| A

3, o HoA Zpo|7} i AA el B
okttt (Fig. 5)

2. 47 2% ‘%‘ 4

AT TP QR U3 E2E sl
71l A8 ﬂvg% “siagi, oo @AE
slolde] A% AdBold & & i Aze Aw
& BAGORA J1E ATES B3 2t o)
i Y= NG Sl WEA Bl o= ATt
A AgeA BdE=A FlEEa, SHsEe A
S 3lolg A 3t HAE nfo]yd 7|He] &

2.1. €] YJEY A (Term Network)
o] MESIE TN ol 2291 8o(H)EY
AlZtglgl Aol Hi} o] ddd 1=

tom UEYAS & H(hub)
ool FH, /g, 125H Eid
o] 79| #ATxE HTt

oft 12 oft i
= [C /R . )
tlo

o

N

—ErUéEt 311“ Hiol dd® A4 s (node
degree)’} B&4E A3 s BAHEE AA
Ei=g
Fig. 4-a= oA Aw3 AMA =
AoR, TEH ol SAtE BE &ol& A
2 F5st] &4 g Adleltt. Fig. 4-b® 4
2 AEE BolES A9 AFH2E BAE Aol

o.



B A E000| Y (Text mining)S 88 $olst UH
Hz X -

olst gH ¢
ZBY - 05 - HYE - YFH

Fig. 4-a. Term Network
(* Dictionary_1, Edge_cutoff=0.7)

Noda degree
a2

Fig. 4-b. Term Network
(*Dictionary_2, Edge_cutoff = 0.6)

_(m)
Node degree
93
®
D _
‘ \7%.%@%@@%@@@!@ e
G D I 1 ‘
o~ = - —
DB E D R®®®E M ®

®@®® 66

To| 7tsd 2M  2018. 11.

31343

35



November 2018 Investigation of the Possibility of Research on Medical Classics Applying Text Mining

Vol.31.No.4

2.1.1 &
Fig. 4-a¢] 4% , E
G, 30 ol M B A4S HelH, met
E%W“wﬂ AREE S48

R
-

=
=
ok
>
e
v
> o
o

jine}
2
re

oz

g]
dHAE jJr"‘ﬁVl Atk olell Hls Fig. 4-bollA]

T 7 MEH Y A 93-S dve s 4
HAHo R gl & 9t BE =59 FAA
(centrality) =& Al Hojgte ‘W7t 94 &
Al A (degree centrality)®d w7 F44
(betweenness centrality)ol A % =& 32 7H4
S AT 20 S ‘H7} o] HESA]
e A

o2 sl @a&% 2 sl o wei

A7k,

2.1.2 &%

Fig. 4-bE TAo2 AHrd ujFx9 FA
of YAIg gol= ‘geolH, 19 7dsA dAHH
golEol A e FHoR Fole s AT
Ttk OF AR BAG 949& duRd, w7t

Wt A7t AAEY A =
= Z8FHE, ol "FNEel RE @Ué%
o Eigolete el 7vs FASS wradsith

it

26) 94 F4A(degree centrality)S o] AR A9
e, Z Ahd wed F7 24ut ) A4
(betweenness centrality)< Ht4=ol| 7ukeliA] 545
A AR T SR UESD 3] A T F =B
stol el s-tzke] Aol v7} E3kso] QS
o] vo m7lEagel Bk vieES A9l BE =
o] HAZ v} A EEYH 1 Fhe 10] Ha
T y7h 23R ko 1 ke 0o] it

O:

SLIHMP
St e |

36

Bae Hyo-jin - Kim Chang-eop - Lee Choong-yeol - Shin Sang-won - Kim Jong-hyun

E D2 AT G4e Avu T gy A
R L L A
T T M R S
e s g 46l geise S0l 935
Rk o1 F TS A%l A §ol
el AR S whgel R gdrks 4e 3

2~
T 3

ro it

]
3}
=

2.1.3 RB#&

Fig 4—b9] AR FAT FolA
l E TR WP AdE e, o=
#iti %iM b ek 2
B WEE QAFte AE HejEh d
of “F, U, WPl 23k AL BEY Al &
o7k ikl WA AT ARENY] Wil @

I

>

rlo
o
>
o
fil
iy
$Er
1o,

)\ oh;}

3 BR FAG dAdM = wF N 94
H, TE oA R, R ddd A, 7 94
g 2, Ko ddd Fow uHd ofF (i
WO E AU AAE AT 9 ARgE Aow
Holn] ‘47 AAHoZ oojr eAES Rt I
gt ARbolu Hols dWd Aow AZtHG
YN E S AR AL FE GG i E A
e o) AbgE Ao woth EFHE ), T
58 94" Lo FE 9 3 Wy 59
£ Adste dol A HAES ¢ 5 A

2.1.4. Al Pury, A
Fig. 4-b9] CZ HAIS J9& AuHH 7
LHé}l: 7171— /\-H—U HL% [e)

4 HA= UH° “Wo}ﬂl E'ﬂEl

¢
o
u
Q X2

2
iz
Q2
v
U
1n
o
Hj
=
ol
:H:F
B
BH
H_
olr
tlo
wr
of
sk

HH Flig} I&Iﬁ 7]7‘°i ’39}%% ghggva g
T S

&l x}xﬂ] 3 AvRd, 7iESY A$ Fig. 4-ad
e el ME AL e gofeh AAHA ok,

i

Fig. 4- b°ﬂ*1 el AAE M F#7)7F YA
of Hlgl 7l Yebdeh 02 HlE T shid ®
ok oy} mkgoly AA F9E 'l%ﬁ% 457}



Bl A E 00| (Text mining)

Fig. 5. Heatmap composed of five viscera
heart(:ty), spleen(}#), lung(fi), kidney(&))

owvz A Hlg W= EEe FAET}
oz v A=

A w3k g.9lo] o] 3t 2folE
olgfol 53 JEPUS F3
“ Utk.(Fig. 5)

HSE A= W W, W, e meE A
2474 FHAE o] e, K o5 Aeld
Holx gFa sp'e} Mme] AAR AAHIL o=
MEol #E% 5 shrl obd IRk oJvE AREH
of IS TEREE VTR 29 A9 B
Tolgt & 4= glth. o] & B e fojvt
94 uz ALEHE T § 2l
E Fooen, o= <8 dA Aee wyery
on] 25 A8 wdsiA £ shsAel

o

& s 2=
2 0% & 9o,

)
A

9o 8o 3o

A
i

S 8% sholst ™ Aol Jtsd 2M 2018, 11
WEH - ZHY - /5L - NYE - HFH B4
vectors (*Columnl~5 : liver(Ff),
TF-IDF

oo oo

2.2 3| E ¥ (heatmap)
gol UEIANA FQAgzo] 7S SHAL
2 A3d 24E ddgen, 2% e U A
His| Jdjdoz v ARG S HAAT oo i,
Y, BN, B TF-IDF #S BAMGR) ¢
2 AZAgtete], frAkeAY zkel7t le AL oW
A AF el Rk

Fig. 59 M&ZF& THML(0~80)5H T,
B1~16D)74A4 9 fg, 7H25e 1%H 5744 242

k=,

B e, EE ejmleke, TF-IDF kel

EF2TE WA FAEUAT
Ay, TCREL S TR TSR
o, CEEMES S TG, TG Selde A

o] WF U vhebtz, ol <lAlel et

27) #lge WA AR1EG APA2E AHESE VIES) A(Fig.
4-bjell A nr} §Es] sus e JA A2E
o A4y

37



November 2018 Investigation of the Possibility of Research on Medical Classics Applying Text Mining

Vol.31.No.4

sk TEJ«] Pi24), , THER©26), , Th
fI28)s, T#HAELB4) , THEEWB6), , THIE
W63), TEEES69),, "AKEWTYs FelA
5 09 TF-IDF ghol =4 vehdd o&
O YR e FAIRE A 89o®
A8E Aolgk F58 gk 4 #A
AR 24W 3 261 Dl wa
TFe Zoldon, 349 MK Ay
Z2 A}, oA Ve #lEe] 3htel

fo

Fig. 6-a. Document Network
(* Dictionary_1, Edge_cutoff=0.55)

Bae Hyo-jin - Kim Chang-eop - Lee Choong-yeol - Shin Sang-won - Kim Jong-hyun

Al A IAY s 7
b 28%, 3649, 29HS 74
A= “OD% 798N E D
g Medlnh o714
9l ‘/D’% %”é% Sativ, A wsE ARl 9
&S A= gl ARSI oHE HE Tl
HIEH AN e AL v A el w8
sl gdE A “’°l 7l = sht obd A
GOl R AHEH7] ol

2.3 4 YIE$]Z(Document Network)

A gol UENA} THENK ol 53 &of
k] #AE HolFTH A WESAE B Akl
TAE A Ao FA, Ae B, Ae

28) olelt ol 2 Mo Ayl 45 ke
A 998 5 g9l



Bl A E 00| Y (Text mining)S

9)9] FAM o] MEY Ao whedEo] Yehdt),

Fig. 6-at ARIL(EE &°]), Fig. 6-bt A2
(FHHoR ALgd go] A9), Fig. 6-c& AHI3
FHz Al A ol TFe Fo=2 IS o

2R AUS BASRL FAES 788 Aol

N

=

2.3.1 [AHd1]12 7% 4 vIEHZ
Fig. 6-a& AUdoz & 94 7%s AFYS
ol Fig. 6-b¢t Fig. 6-col nls) &4 H43 3

[e2

go] YEYAZ Yehit) o AL ‘), ‘A
eI e EA gofgol v 3 Aol

A g3 BRI B SRS P71
2902 #ga] vhitole AzE. goish
A2 BAE Aole] FAEE BT Aol A
o EEA golEe EF anE 2As: 2

Aasttn & 5 k.

Fig. 6-b. Document Network
(* Dictionary_2, Edge_cutoff=0.5)

=283 sto|st ™ ¢l Jtsd EM 2018. 11
WX - ZAY - 0| - MAE - ZZEH  31H4Z

Fig. 6-a% A¥E o T4, #5728 9449
M3b Tty ) HE7E] dA" A9 AeE THEM,
3} Tl o] Hol M= dAZAH ol nle] Ay
2 g wgx F ol AE ool ¥
Qo] Uge AddE e dad 4 9lon,

o

ABH Aot 9ee FEde Az e 4

2.3.2 [AA2]12 FA3 A4 YEYA
Fig. 6-bi= Fig. 6-acll &l £AGDE Akeld
WAE HwA L HojErh wmebA ARd1R
T AP27 TGl 5 AE Aol #
AHEE EAEldl Hep Adairia 2e ¢ gk
Aol Hes g8 a9 Al vehd #E9 A%
< AVH ER TEA
7V B AES Hole W SHIEBIES AR,
S62(HFH), S67T(HIHEIT A, YIUNFM), YOI
%), YT5CRERAD Solth. o5& ¥4 ox 1

o,

: M
BiE

®® 6606

39



November 2018 Investigation of the Possibility of Research on Medical Classics Applying Text Mining

Vol.31.No.4 Bae Hyo-jin - Kim Chang-eop

- Lee Choong-yeol - Shin Sang-won - Kim Jong-hyun

Fig. 6-c. Document Network (* Dictionary_3, Edge_cutoff=0.5)
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