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ABSTRACT

Method of Keyword Recommendation Considering

Importance and Correlation of Words

JaeHyun Kim

Advisor : Prof. JuHyun Shin, Ph.D.
Department of Software Convergence
Engineering

Graduate School of Industry Technology

Convergence, Chosun University

You can share information in real time anytime, anywhere, check for real-time
fast-growing search terms through the Internet, and check news articles. As
smartphones and the Internet have developed, a variety of service functions are
increasing for users. However, if you look at online news articles, they are
categorized by press and field, and if you look at Naver associated search terms,
you can see only a few search words.

To address these limitations, we collect the title and content of news articles
from Naver that correspond to politics by web crawl in Java environments. The
collected data is processed in Korean using the KoNLP package, extracted only
two or more common nouns, and extracted using LDA Topic Modeling and
Doc2Vec to obtain similarity values by keyword.

To compensate for DocZ2Vec resulting limits, TF-IDF was used to vector the
titles and contents respectively, and the TF-IDF values were weighted to match
the key word’s equivalent values. In order to take into account the meaning and
frequency of the words, the association of keywords was more accurately identified

by generating a combined similarity by combining the similarity values of the

_iv_

Collection @ chosun



keywords in Doc2Vec with the weight of importance as presented in this paper.

In order to evaluate the association of keywords, the PMI technique was used to
evaluate the similarity between words and words, which is similar to the combined
similarity results proposed in this paper, unlike the similarity values by Doc2Vec.
This will allow for more relevant keywords to be recommended with keywords of

association similarity.

Collection @ chosun



2 5 =]

A= SS(Really Simple Syndication)[1], AF-&A7} w2 Al w2 "ozl o

AbE Aol Al 83 AR HAE = Qe Tag 7IsE°]l A2l SARF thF-Eo] A}
O|EC 72 7IAMES IRt ABAF 2 opdE JhE|aE] Hof EEE VAME

B R Qe W AnEo) gt JAE 37) oge Aol

(79 1-1]e vlelmel A AFahE 2 714 ARARopd BEolth AEAME
FAE RN 5 U ROPAE Wb 95 FA hE FoF Roh + A

At HHEE Ofg M2

WE/E

LT b

T/ Suyn ol
BT !

HHE

[Z2d 1-1] vlolH 72 7]Ake] A2ARE(S]), Eopd(obd) &5

Collection @ chosun



AAel Zlsoltt, I o] fo|ikrhE A
A e B 5 9l w2 =
71 S AFE3FY] Doc2Vec® TF-IDF 75

NAVER | ol 21= o=

0z
Jx

s ojojR A FVY  OfEARY A XAEN S g20 oEd) o

oMM 0 QAMRE LR QADIE AR o 0AREE A i 2lES] 2= AT
W2 M| [M3E = 01eDHE A4S [L21E &5 OIM 2SS 28 2

(27 1-2] vlolw AxdzIAo] oA

Collection @ chosun



SEEALO]EQl Ylo]Wo A AlFste= 72 7IAME Java

TH3¥ T4 Z5E Python 7|Wroe 2 LDA 29S A}

stal Doc2Vecs Sdl 7199= AR #hs -8ttt A

A 7199=" TF-IDF S W& $ Doc2Vecd 714
S

l>

= AR gt vlaste] dAseE Vs e T i] e HeAA AF FA

2 =Y 74E ge
Fo A= LDAS Doc2Vec,

Wel A&, 3ol A B mRolA Adse golo Fawe ARye 1l 7|
= =3 wpgel disl HEath 4FHE Aloke We] Ag o =

2ok 1ol N Ao W @ BAd s H&eh, 2
T3 TR-IDFe] diate] 7124l o3 #dl =iof

£

5
=

St whA g 5l A A9 2 Askel vl e wha

Collection @ chosun



&9 ZFHLDA)E Andrew Ng, Michaeall Jordan, David Bleie] 20031
Edolth, zpdo]l A @AM Folxl ZAE el Zzbe] EA ol oWt

FAEo] dEA 3t FERFPo|tl LDAE EAEHE EY B¥x EIFdEE to] B

¥ BFES FA do3l.

OTO0T0—@

«a o Z w

N

(79 2-1] LDA =¥

—

LDA 292 [ 2-1]3 o] #dHY 7 7|39 52 v 2
a  E¥ 9| Dirichlet # 3
- od e EYEA] vERdT)
g @52 Dirichlet 3
- old el ] o E1A] v
0 1A EFe] #x
Z » 5ozl B g ©ort 2 2E
W Tz B digh AA 2 o
N : ©ojef A4
D:

A e Al

Collection @ chosun

O



g W

I TVA

9]

]

=3¢ Ao = LDA

N

ki3

of o

M)
ol

d7gsta, o] B

=

SERRES

= SFATHAL

fo] Fade ol el ~E

S

FAIA SNS(E 9]

o =
S 84

‘i‘Sﬂ]—

H

s ol

FSATHS].

o

nE
]

10 7HA Zhelare] =

=
=

Ef) dlolg

=]
RLN

ki3

EEREIPS

=]
LN

g = Aok 21

9]

T A= LDAE 7IRFe &

olgs AHE -

E°] APIE
of

0 Aol

il e o] o

9]

o e 54 o

o
%k

sEo] M =
FSATHT].

A

9]

=
=

e S

Collection @ chosun



B. Word2Vec ¥ Doc2Vec

1. Word2Vec

Word2Vec 2 2€-& 20031 Tomas Mikolove] oJ2] AFUE0o] Bo] 7= Continuous
Word Embedding 8tsy Ed o2 A s do]E WE=Z vty RdsiseE duds

o] tHB]. Word2Vec =22 [19 2-2]¢} #o] CBOW R @3} Skip-gram =2 o] dth

l\ Input layer
b A=
&
& /o Output layer
- P
\ S/
Xyp O} \ /.r’ ; 3
H 3 Iy
Wy / :
= Wb
\ ey B
3 Input layer ,’f 4
s =
0 X
o
o
[ :
X | o V2
-
__,-" )
c o
) o
.
H
: Pl Yoy
Xep [© A R
H \
e
& CxJ-dim CxV-dim

(¥ 2-2] (&) CBOW 29 (%) Skop-gram =4

CBOWR Y& dlA~Eg Ry 2oy 3 dols o =3 Zdolil Skop-gram=

CBOWR @ w2 ol hb2 /b Fue wolse fFshs mdol,

Collection @ chosun



2. Doc2Vec

Doc2Vec®E 22 Word2Vec?] &3 o 24 MikolovZ}F Al¢kst melojtl Word2Vec

A=

o A FFolvt EA el tiate] vectorgt 2 ® UERE WA R Sy ol th9).

=B

Doc2Vec 9% Word2Vec 2 d 3} Zo] F 7% dugl2e g vUyesd [29 2-3]3

#o] Distribted Memory(DM) =23} [27 2-4]¢F #o] Distributed bag of words
(DBOW) E.=lo] gt}

Classifier | ON |

Average/Concatenate

Paragraph Matrix - »: D | w | E':lw IZ\?ZI

Para%r'aph the cat sat
i

[2¥ 2-3] Distribued Memory(DM) =2

Distrebuted Memory(DM) X @& o] 7z} &< dAE vectord] 7]

oskAl stal HF k¥ vectors: Aolsh= W

Collection @ chosun



Classifier

---------------------------- » D
|

Paragraph Matrix

[72¥ 2-4] Distributed Bag of Words(DBOW) &€

Distrebuted Bag of Words(DBOW) 29L& ojwl FEA7} FojH S w 1 FAjo] ¥
o] e "ol E oS53 4 Qi

F A3 o] Ao A = LDAS Doc2Vecs &3 dse E A @] ofd -4 n| A
=3lal "ol 99X 9 xRAFEe] 7|5 k-NN, Ridge, NB, SVM #
£

o] ASsS vlw kU101,

Collection @ chosun



C. TF-IDF

TF-IDF:= TF¢ IDFE &3 @/dofeoln] HAE who]dolA]
wAE s W s dolrt ofug EA A o= HAE FaAdo]l d=AE HE
= A ol vH11].

Term Frequency(TF)&= &A1l sl@dstes dol7b drty 54st=A vebd ghola,
Document Frequency(DF)= 3+ EA417F ofd AA] EAo W& ddsl= o7} e
W 742 g0t} Inverse Document Frequency(IDF)&= 9&A4 WIE=Z Wol7l BEAE

Qboll A dvi} @o] SAs=A eI

tfidf (t,d, D) = tf (t,d) X< idf (t,D) (D

2l (D& TF-IDF #s o= 33 Zolth de #A4F t= 9olE 9rsHy
tit,d)= £A d ShellA o] to] F RESFE on gt idf(tD)= XﬁﬂT/H(D s

EFE Qe EA49 F2 U logEs Al de=rh idf #4224 @)% 2

I
°

D

= ggE e @

idf(t,D) =

= g5E AAA gol Ras AR & 9] o

oo AP E 24 d2E 10099 dHolHE =33 3 v vgsE, o
b, WS F 4R et TF-IDF 7F5AE A4bsle] 24 el ~Ed] 3k F4
olE FZdE W B3 ATE sAvH12].

- 9 -

Collection @ chosun



=Ago AFolM e A A4S FIHAA WE AR TE-IDFE o] &3 s
FTE 7= JFes F5T F Twitter AHEAY] A543 dF9 S 7= A&t
of B oS Foteta olsr BEF dF AFEs ALtste] mHe] uE ol E
95 o sklvH13]

AARAZFo AFo e TF-IDFE A&3te] H2Z3 #a® SNSe HolH= 239
OS2 ARG o] AS 7IWEe® SVM E7AE ek HES Alj s 14l

oFd9 dAFoME g W3 TF-IDFE #4383 Word2Vecs 53 9ol =
FHAA AL F 5ol #F £AMY A4S VIFoR FARE S Adsks
71 & B4 skl 5]

oA el AT AA EAHTY] T8 =S TF-IDFE Wd ko] AHE3k3d
tH16). shAIRE AA EA P deiA FE=3 JIH s 3l E4E aofst A B4
st Tolle 28  glerng EAEE J|YEE FESIL olF 8 V|wo] &
Q38

Collection @ chosun

_']0_



Data J—
‘CCLIECM/"—
Data
Preprocessing

| Tokenization

Ho
>
k1
Lo
N
o
[
m
ﬂl

RN

News clustering by
topic

=

—[ Doc2Vec ]_

Vector value
extraction

| Stopwords removed |

Part of Speech
Discrimination

Collection @ chosun

I

Part of Speech
Classifications

|
—{ TFiDF

Title and content
Vectorized

!

Extraction of
importance weight

[2% 3-1] A" 4=

_']']_

ni

__________ L

Generate
combine similarity

__________ p—

Related Keyword
recommendation




s eE dde

= 7Wf4 RS

#18 Java”z| vk

5 )=
& ®

Jm
&

kel
T

Z 31l CorpusE AA

o

28 =AY ELS 3

il

Doc2Vec?d 3AALS HAsH7] Y&

Collection @ chosun

37 of] A
Lol s 22,7797 "F
dolH &= dAg] dAZ R studio

A,

TSN

5 A s A19EE

_']2_

2t ©]F Doc2Vecd} H]uld}o]

DR
A
A7NAE e @l
= AASAT e 9

A okl

7ol

I

=

skal, Doc2Vecs AME3te] 719129 fAME @S

.—4
/g

AlE el ol TF-1D

iz
i

=

4

3|
2

W=7k obd o] oujel Wl
Zao%w 7} Agel 7]

o},

M e

1

Ol

hin
ot
®

o,

=
=

oE  of\

filo
o
r

FAshe U A



>

B. w& 7|A EY F&
B oA M doly Fa 7AE Ssn AAes & LDAS Algsle] E3e =

Zohe Aol taf =it

1. Axe 34

ol A AREE HolE AL dlolwelA] AlFst= v 7IAF T 2018.07.19.5-H
2018.08.19.7+41 G A] <okl S F 22,7197 E Javadt7g ol
A 8 Z2EFste] Ads skt FHE SA4ES R studio #7404 KoNLP )
7IAE A3t dhmo]l AEE st FALE dHE T EA o] BE WAE
CorpusE A3 Sk, o], ¢dgt SA7F ofd whof, w2, 71A

SoZ EFgAA AstArh v [y 3215 2 = AEE dolH

A s c B ¢ WO N e | e a | w s v v R v z
2 [EIEE e 00 028 0/# % 2Ol 125 55 . A MRl CE S20] 72 AEOIL 27b) €2 elol 2 A 2] SOIMYLD. [elEE) Bt 2AlNe WS
3 |4 O3 DRS00 O1SE 02 AT 9% 5578 013 Uiz pre B0l 82 3271712 8% EEERED QUickKaSh HIOIH H KBSA RELAIESHH
o (oHeIltes NUPE BE 42 OAIIE 42 BAE 3= 33U 2T ol 93 g 27 9EUT. AFT P2
5 |OfEE H0ITE JH2 248 A7ls GOP, 5 RHEE oY o2 R42E pEY PAtEOIZ] HX0| A2isE S H

6 (595 52 S0 HEIGH SBT3 Ofat Lslas 1504 JIRH-EL e 60 R AU S NN g eI U EE

7 HEEe u4dgngyristader s HEEosls 12 27 1A HojA gl NEO dset 1ds dsAl 2|2 ds A H=E2ls] o

o ggugesE 2 ~ol670, ZX7(670 2| BRAIOHEY 2aHIe0 s HUATAE BYUSESATORRE a0Bte 4ol $HS Al (e l6Td 2R 67

o |0[4ta 20jai7h = 08 A% s 4T BN 12 2YNE BES SOy Q= SUT0) SUNSHIIA Hols 5 IARZLE| HEg 21 0t Su8 Hi3E

10 204 9 225t 4P, 12 204 £ OpAl9 =T GRS S0/} E 2 S RSO S E%) 908 20 19 AJHER AL HH HAEM 5 € 0]

11 057 7 A 20l ERE SRS 7lPA, BRTH TAS U2 4 Ay BI0M T27ITAZE7} A8 220 T 20174 71T A ARSI RAR L8 0l2lD TR 1k 12

2 (U SHE BoyH 8 A7 HLRIAIIEE=R AR HE 715 = 238 92 AHER YA AHEAS0) B2 A3 SO0 HRFH 2 ADIBS 2SS £1 A0, 20183601, pron@ncrsiscom( 47

2 |Fecs s 22 BHE 2 2 AN A|EE B T 5 200k = 2 SAAIASE T = AdE 259 Hg BT (A ZAIA0M B2 'A4T0 202 HEHE ZAAHIA SO 9o YR doA A

1+ [RSHEAIBE0L TR 1123 0 04 0] SOz SN HEH B0 B ULk 712037 22 Ahe 830 10591 2723 23 z

1522 Ay Hote| S| SUCE SASLIT. A€ Tt AU SixAUL B 0t ZeAP HASE g 0172 el 00 02 of BE BRE HES0] TeiRogs 150 Fe0A 288 D 9T FUC 4 ga s
16 |21 0 HAFG0| 7| A|ES HES ot 825 BROAATSI(H 718 OIFIZ 37IRA BHJE Ol SR 0] Fo2L et ¥ Aelol Sl £ @A AHEIO] LAIC BIRS 29T Hevldaane |

2 A30fls 0

2 %

9 AR 340 85
o

28 B 0¥ B HUTIIE Qo7 0LIC. ZE QoA ME 8E 3 2N, 197 24Ut AN0I00E 8 HAS Lge Lee)7
Ltk 3%m0b Fabe 209 9E0= NAAE BERY AT (8 R £ HE FES HNH U 03 S
obHIgHR| 4ot E E(ARR 5 oAl 3 9lIs B0[ 12 AVIER HAE AAHHE A B2 &

e

7 sltg gra

nHTo}m Eo;

2 2 YU BRI 0E0 =5 Al 1€ H7ICh 23] sRMAE % ARSI 0/ 2ge 12 *0| SEA0HED] 2076 2 SHof e
2  /JIFA R OjBED Be 5 3] 2 IT7IRAERTL 2004 A s o A

2 0] g208. ¥IT0| 2 S+EEH S puHsLn, ZEHIS U0 #HaL T 20T HY F20lYE0 =2

23 |4, 2 3B L I et Gl HEHE0| A £ 20| BOH 2toA ATFRT SRR 0| LA o5
24 |0 212 B3i0)A] G HY [ g0l D302 EHitELITL RUA-L (jHS HEJ| HIHYOZ 0 - {985 Ot e, Qe 0|3 M2 2S5 F0] 519H0] 327IX2 Liohd Qg LojgLChRHol 7|t Lt
5 B2 3 A%E b Ul #7193 #H0 X g2 A Ageluth I3 FRIHZW F7I93 At SR HEUUL ZEHE UL [RIZE] FE FHNR HII93 Ut ¥ AR
% 6510H0] 230= S0IZILICh $O= ALpOloiA Mg 0l BRI ojFold), AZto] 45| 2B TYULLL Z5H 7R YUt BEE[Td ¥4 o) oFH e2C| @ToR A0 £9l 27 YAIE UL 625 ¢
2 A, H5Y, Uy, 0124 38 . 201807.23since1999@newsiscomI Al &=FAl

28 | SURH, SUR, JZH O

2 |02 83 =0l

‘2 oee gl
#5701 2 steto] 0| SZI(K2 &
| 241 71RO S OIF Ro) 52 BAP}IEED ¢
T, 2Ysehs Ca AIE2 22 OflT} A7)

ot 37T} 5 623
Ut EBZ tigy

SUMIATBST N ES 23T 5 100 Fo| B0 2
40| B3 S The ok JIRE B ESLC IR LRE 2%E JZ 257
S 11 014 B2 HOl2IE HEE YT YALD 121 9509 1
LEI0 SR IAYWe eodaLn, ZYY JIRtQLITHE

H2

» g 52 0ol =9 o)  BolLf g% £ 77|23 olst dete us) 2T Yol Aoz FelRallr, HEG U 4 HAE 23 21 h] 23005 Soig B 2T A0 dn ‘g mHet o
IRET A5E AULEE 20048 T ST 2 38 9] 022 22te % 0= Lo FEANE 7/ 183, 2 B4 90| 15 B G402 NAH 302 BeRaUL
J, Hol SUR A2 12 3LNE 22, TS MBS Iot AL 2 2 2zMsE 20N 2AR Agnd) fols S22 A0 12 BUM Hse T2 014U SBAlS Es Ay B
Tl 272 =M Olashe SR 12 BAMY 934 5570 Hfet S8 O 00 DTN ERaLILL D22 0T 2121 8 84 £ 012 37| £ 0o K0P £3 B 519102 BYSLCLUT J1 (aykimEmbecok)[k

(27 3-2] Hloly Al

_']3_

Collection @ chosun



w2 - —~ R o] ~ 7
il S = N J
<) ol A, T_y MA o, N w o > T Hm_._:ﬂ
= - ~ ! —~ ~ | o | =
B I R I R I T I o B e
5 o B B N ﬁﬂ_ Bl % < o w:
) -~ = i ) & | [ o oy
e | w | % | 2 Il
Y ok o = % | He " < al
ol e -
E|u ﬂﬁl 1.A_| N E o M ,ul —_
0 ,mo i;o ,q ~
g | T | ¥ < TP sl
o o) — Lt AI N — ﬂArO ‘mw &3 S v
= G Ry I I T s o
E |9 | < gyl 2 REx® o | 2 Gl P e
= al] 5 |m T m o o T LY o | - K-
O e e e I R R p
£ ~ L oy T ~ g o B oo |y ok | RS
2| ® | e wo [T gyler
Tl || T | R o | T | . |7 7 ||z o
= el I B o I o R = R B S
9 oy < W < M| M N
O o —_ — o7 X0 T
~£ LE ~ —_ g
il (] F ~ oo als]
—_ —_ —_ —_ —_
~ ~ ~ . . . L ~ ~
g (=S = O B O % = QMO w wo I
B AT @ |
= Sl 2|8 o R ol 22
< O < <
S |22 |¢| 7 Z | Bl =] 22 Z

_']4_

Collection @ chosun



A
N

B

t}. LDA¢]

A

el

LDA E3¥ xdg

dlol 8=

2

7

stol¥ vtepn B2 o 2

KN
=

dAe 24

a ok,

g 7

o] 29 2H

R

£ 3

& ©
e =

HaE e
=it oll A

1

=
=

ey

=

s

FH2Ho 5 12712 A

[e)
2

-
L

e

3-3]

LDA E3

o
-

._” _
Hutllnn

U.UU 002 004 008

HiiElnm.
IO BT | L T M B ]
g:_zéxﬂﬂ?ﬁﬁ_aﬁaﬁ_ﬁiiﬂ_aﬁ_
= ol

ol Ll asﬁ _.unn..

0,000 0.025 0.050 0.075

T TR MR O P =H T

IOHETETO MK SR 4802 KL

aul R RUERE _;: =3
g~

jug

0.0000.0050.0700.0150.020

AR e
Jies.ﬁng PR Ul L g
i [EE )
&0 e

0.050 0,075 0.100

5

RS ORI T FRrT, %ﬁ%.ﬂ_ﬂ
ghxﬂkzﬂx I Femiofof |
o =z o

ﬂo Jk o

[! UUU 0.02:

?____._____ i

"

_— ____ ___ -_

000001002003004005

o™

_1-—

0000010020030.04005

R i S Tl P 0 O G
O BLCH ST K < i el
L E__:_u. o

ﬂn_

0.000 0.005 0.010 D015

W BB T RIS R )
QJ%E%&%WEG
T

1] al)

nﬁ,_nﬂ___.EM.M.B.E uﬁthﬁ_ﬂuﬂ.ﬂ.ﬂ?
IO SR B o PR B
_ﬂ..a &= =3

0.0060 0,005 0010 0.015

0 002 004 DOR

D

oK fam & fjJ of
AF il W =
o
gy

VI 0 GO
TR I AT O S a s R 0
e 6l Rl A

oF i
=4

0000010.02003004008

IR R B T HObS R
ESEJI_ETDE—%mE.Ix_EG
f T 1 0 s

beta

0.0z 003

mﬂﬁqx@_.n_ﬂ_%ﬁﬁﬁﬁﬁ‘hﬁﬂﬁ il
PRI Sl <A={DR i s
£F a0 Tk il &

H__. il

DDD 001

00 001 002 003 004

0

W 1< I Bl
jﬁfﬂﬁ&ﬁﬁ%ﬁcﬁei_aw{
.?_ weonn [

A Q

N

w g 7

a-

[1¥ 3-3] LDA E¥

ZIAF 22,719 s FelaHY & A 12719 FeAHE

p
T

)l

a
2] 2~ E 9

g

A okl 8l

i

-
R

i

N~

1

o

jze)

/\g/\

2 ¥

% ol

T

™
R

_15_

(“)Collection @ chosun



2 Ao A= Doc2Vecs 719= FAME @S Fota, TF-IDFE A &35t A3 719
T g FEohe Wil dis) Asst

1. 7199 A=

Python APIQ! Gensim¥7]|A| & ©]&3}% Doc2Veco.z E¥o] #H s F
A# 719E FAIEE FE3TE Doc2Vecdl A& Hoj27] @9 % shifeo] whol
H7] wde] 22 wo] dAge opFe £s vERT 2277970¢] dlelE & 20,000
709 train data®t 10,0007H¢] test data® TS &3+

[1¥ 3-4]:= Doc2vece A g7l 91g AL 5 oAl o]t}

tagged train_docs=[TaggedDocument(d,[c])for d,c in train_docs]
tagged test docs=[TaggedDocument(d,[c])for d,c in test docs]

from gensim.models import doc2vec
doc_vectorizer=doc2vec.Doc2Vec(vector_ size=300,window=18, min_count=5, workers=11,
alpha=0.025, min_alpha=0.025, epochs=28)
doc_vectorizer.build vocab(tagged train _docs)
doc_vectorizer.train(tagged train_docs, epochs=doc vectorizer.epochs,
total examples=doc vectorizer.corpus_count)

pprint(doc_vectorizer.most similar (' 04AFIFS/Noun'))

[Z2% 3-4] Doc2Vec AFA -3 o A]

S [# 32l AHAT=% Doc2Vecs EUE ‘o]a7lSolgts By #dd A
91 20709 A& 719I=et FAIRE E9e Aotk [19 3-4]ol A ‘most_similar’ &
TE B3 49T F U3, o] s HEHE Y FARS FAMEE S8eH ghol =
=75 719=9 frAkske 7] =1

frof ol Fheo] fAEES dElla glom, e
o
T

LNE S TIH=ESE g9

ol

_']6_

Collection @ chosun



[ 3-2] o]A7}= A3t 719 = A :
No. | & 7191= Doc2Vec No. | & 71¥9= | Doc2Vec
1 o] 4k 0.643995 11 T 0.545792
2 z2hd 0.621491 12 qht 0.534576
3 =74k 0.589559 13 A 0.527799
4 7i 0.584738 14 oY 0.527620
5 SR = 0.578467 15 At 0.516723
6 S 0.559387 16 Q el 0.506205
7 7h< 0.558603 17 2} A} 0.504146
8 65y 0.556476 18 G A 0.502905
9 68y 0.555606 19 o 0.470939
10 (SR 0.548075 20 A 2] 0.466823

R4
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2. 8E J15A F&

re
i)
9
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rlr
i
(i
oX,
o
pIv

lo
N
o
I
N
X
A
M

A= FARES Bestr] 918 dA 7] ARl
gt TF-IDF 7FsxE& A&s Ay 2 =FoA Atsts Az digo o
TF-IDF& #-&3% 4

WA, TF-IDF 7tA& 483 A8 o [19 3-5]19F %] CountVectorizers

Ab&-ste] DTMS -stal TfidfVectorizerg AH&-a TF-IDFE A4bgtt

oo
o
™
o2
ok
Ry

tf = CountVectorizer()

tf.fit_transform(documents)
tf.fit_transform(documents)[@:1].toarray()

tfidf = TfidfVectorizer(max_features = 168, max_df=0.95, min_df=0)

A_tfidf_sp

tfidf.fit_transform(documents)

tfidf_dict = tfidf.get_feature_names()

[ 3-5] TF-IDF Al 412]&

TF-IDF A% €¢18E5S 53 $8 vol2 A&3a
Ax nAggel Qe dolEe] $ANEL AAdow Jus A7)E BEel -SNE
% A17bs S A0l

(22 3-61 100321l Q9 2277970 9] = ALE 23k 9e] maASgL o = A
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B =Rol A TF-IDF A3 4] 2§ & ol 47Ed #3 s 7AE BRe)
Age QAP oAEd B a2 A4 E 1210709 BAE PR A=

o
8ol 22 WEsts dgstal o5 At 7]%“?‘% ToE 7tA #HEe FEIH

2 Q)2 T8E 7t AE A&t s vET
V(t,d, D) = tf(t;,s,) X idf(t;,8)) + tf(ty.cy) X idf (ty, Cy) (3)

V(t,d, D) Do AEIT W] TFEA

AA A =(8))

H
s
X

Ctf(besy) X idf (1.8) T SAAE(s W] ol (1)) F W
T Wol(t)e] o3t Wl

AAWE(G)

H
4>
X

Ctf(ty,cy) Xidf (ty, Gy) + SAWE ()W o] Tof(t,)e] F W
T Tol(t,)e] B0t NS

s
L
2
rob

oJAt7kE 714 121079] His A= Wge TF-IDFE 2 4
TF-IDF#ke] © %71 tebgrh 512 714k A% g9 842 Jehha 2%

Fohes JIEgo] 23 Ho 37| witelth
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[ 3-7lell A e} o] A% e] 7191=7F A, C7F i W&o 719]

=7F A~Fekal 7h

[3 3-4] A& HE 7199 oA

No. | A& 719= TF-IDF No. | W& 719= TF-IDF

1 e 0.899776 1 o} B A] 0.26336

2 o= 0.843453 2 gy 0.218488

3 71t 0.839531 3 = 0.216677

4 43 0.781644 4 e 0.208386

5) oIS 0.765738 5 T8 e 0.201079

6 = 0.751263 6 A 0.17964

7 2 0.686951 7 OJ AT 0.177541

3 e 0.677432 8 Ll 0.172477

9 2 g 0.673981 9 o™y 0.157506

10 7t 0.654491 10 EERARls 0.143367
[ 3-4]= A=3 g &9 10709 7199 = oty golA 2 719=52 A
3 sl Edsk= JIH=ed W& #@e Tedd oA 7% TF-IDF #2
Doc2Vec®] 719 =" A gy vlalsto] A8k 790 To5% 7ksA #he A

&3
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[¥ 3-b] 8% 75X 23
No. Ad# 719 E | FLE /1A | No. | #7199 | FAE JFEA
1 7V 0.216677 11 old 0.193808
2 qht 0.213922 12 o] 4k 0.177541
3 T 0.208386 13 o)Ak} 0.177541
4 +E 0.201575 14 2 0.176505
5 ! 0.201079 15 2 AL 0.174134
6 L4 0.198652 16 ol 0.157506
7 At 0.198652 17 R 0.143367
8 S =S 0.198652 18 A 0.094733
9 AA 0.195899 19 63 0.028064
10 A 8] 0.195899 20 6511 0.011805
[ 3-5l A& &S 237 Ao 71928 Fo% 7HA k& Doc2Vec
o] 2} 719 EE 7]F 22 Doc2Vecoll Al U2 7|9 =53 AR5 #FEW FE3H9
&5 Aol
ABE HW Doc2Vecoll Al o]Ab7FE3 Addo] =Skd 7191 =91 ‘65’ ‘682
A s 71N =E AT AAAFe] e S 5 F 9
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3. 2% A=
G HlES 7dte] ol ouj e} NS5 Ajsly] 9] oA FE2E F8E 7}
2 #%3 Doc2Vecd] 719" fAE @S A 8A1A 23 fFAIRES © e 23e (£
3-6]3 %
[3 3-6] o]27ts A3 719 = fAE
A 719 = Doc2Vec ZA% 7MEXH Ad SAE
o] 4k 0.643995 0.177541 0.821536
2y 0.621491 0.176505 0.797996
NE 0.584738 0.201079 0.785817
oA 0.578467 0.177541 0.756008
TE 0.545792 0.208386 0.754178
ol 0.559387 0.193808 0.753195
okt 0.534576 0.213922 0.748498
=744k 0.589559 0.143367 0.732926
A4 0.527799 0.195899 0.723698
684 0.555606 0.028064 0.58367
651 0.556476 0.011805 0.568281
oJu]71dke] Doc2Vec? 71H=d fAE @y 2 =AM AQtsts Ta% 7hsA
e &gate] A%t FAIREES 73 A [F 3204 AAPRY oAt A 719 =
Z ‘6o’ ‘6813’9 7Y =B FAIETE dAAS] Srolx AdAdo] WS FHEA
o A#dAdo] ATk Aol A Ugd 7Y =Eo] 23 fAEE T3 =2 A
T 3Ss Ho 1o A3 7928 FHT S A "k
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PMI 7]} & AR&al ‘o]4b7bs'y A 7|9 =E59 dAE AMde 23 v [£
4-2]¢F 2o
[ 4-2] |27k 7199 = AuA B2t

A# 7= Doc2Vec A3 FAE PMI

o] 4k 0.643995 0.821536 0.908

2 0.621491 0.797996 0.881

7N 0.584738 0.785817 0.865

o| A7t T 0.578467 0.756008 0.926
e 0.545792 0.754178 0.882

ol 0.559387 0.753195 0.875

Tt 0.534576 0.748498 0.811

A4 0.589559 0.732926 0.876

A4 0.527799 0.723698 0.862

63 0.5595606 0.58367 0.462

651 0.556476 0.568281 0.434

o

=
¥ Ar
A

2 3k A9 % 9= FAIEE BT AR Doc2Vecoll A/ A A o]
3

‘6o’ F ‘681’ A= o =EolA Add TeE VMSAE A& 2F FAES
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