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Governing Discourse and Policy Change for

Each Sector in the Kim Jong Un Regime

. Analysis of Discourses and Speeches with the Use

of Text Mining

Oh, Gyeong-seob, et al.

This research examines how internal and external environmental
changes have affected policy changes of the Kim Jong Un regime
in the political, economic, social and cultural, military, diplomatic
and nuclear, and South Korea—related sectors, categorized via a
text mining analysis and qualitative analysis of Kim Jong Un's
discourses and speeches made from 2012~January 2020, Policy
analysis in each sector comprises of three phases: categorization

of period, text mining analysis, and qualitative analysis,

The first phase divides the period on the basis of major
internal and external events and incidents. The second phase
conducts a text mining analysis of Kim Jong Un’s discourses and
speeches released from 2012 to January 2020, The overall
characteristics of policy changes are analyzed by looking into the
frequency of the words used in the texts of each period and
changes of importance in those words. The third phase analyzes

policy changes in each sector caused by internal and external



environment changes with the use of qualitative analysis. A
qualitative, contextual analysis of Kim Jong Un’s discourses and
speeches allows for identifying changes in strategic patterns and
policy trends for each sector in conjunction with internal and
external environment changes. In particular, the policy analysis
in each sector divides the period on the basis of major events and
incidents, Based on that period, an analysis is made on how

strategic patterns and policy trends have changed.,

The results of the text mining and qualitative analysis of Kim
Jong Un's discourses and speeches affirm that Kim Jong Un has
changed policies to the political, economic, social and cultural,
military, diplomatic and nuclear, and South Korea—related
sectors in response to changes in both the internal and external
environment to meet national goals (a complete victory of
socialism) and implement a core policy line and strategy
(building of a nuclear force and implementation of economic

construction for the establishment of socialist power).

Keywords: Kim Jong Un Regime, Governing Discourse, Policy for
Each Sector, North Korean Nuclear Issues, North
Korean Politics

Abstract
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2. dAEnto]d EANY

g AEnto]dolgt 2t o] Z7] 7]&(Natural Language Proce
ssing) 7R Gt BAE dlole e o] o= ue} 4
PR 16 QoI oAU AR AT 28
7 = gl AEnto] L t}ofsl Holol
ot BAEE digtil e A (corpus) o AHE A, &
2 2 ol ztzte] efo) w24 o]
BES EAY B, §2 oS 7 7}
Agow B, PHES gEgos 1)

1} 71 AI8k5(machine learning)®] ¢ile|S
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(1) ©<&HI%E (Term Frequency, ©15} TF)

T Hles A W S8 dofse) RS ALk 11 271
o2 AEshs Ao, A% dojdas ZA0 gol 54s=
4L v Aotk M 712A e S s AR EAT)
ot ol AMgEE Tols gARto A ANl £ whefshe
o A&

SHARE F=oiZl £A18] B0yt ZA17F 7]Eshs 2ol wet 5
gk oJu] glo] ¥IMls] S7she Tol7t FastAl &sle 4= itk
oS 59, 2012WEHE 20209%E FAHE EA B4 Al T, Hy’
S Z2 o7k 7P FashA vk G I-DE 33 &
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(2) To] H1=-HEA B (Term Frequency-Inverse
Document Frequency, ©]3} TF-IDF)

FEHES S AHTEE vofshe FAIE AMAs] sl ARS-
sh= WhHo] EAHI % (document frequency)% a1 gk TF-IDF /-
HE2olr} 16) 94 EANEE B tholrl dupit W FAoA &
A=AE Reg Yethls Aot} TF-IDF& Ttz H]

gskal EARIE = ‘ﬂﬂlﬂilé}“ E4= Z83te] 54 24004 7
E dolof tigt =5 = WHolth. & TF-IDFE 2=
hof= 2Rt A oA Y] BRI (TR) = &3l o A= 4

g

(T¥ 1-D2 TF-IDF9| 11ddt A=A 53 - 7] Afe]
A ERFolehs whojet SX} ddolghs ©ofol digt TF H
TF-IDFE Yetdlit}, ©hof 5ok o] 49 =2 detles 7= &
AolARE o] EA o] S7gsl] WiZoll IDF gho] War, 5af A
o] 7% AR ZA AT S| well TF= RAWh IDF gko]
#O0F TF-IDF 7|22 52 ddelo] ‘B3t Er 1 &2 T8=E
7H 5= Qe 7 ©ef) TF-IDF= dF9] TF =29 B4 glo=
RIWs] 5ok oo FREE BASH: ol

16) Anand Rajaraman and Jeffrey D. Ullman, Mining of Massive Datasets (Cambridge:
Cambridge University Press, 2011), pp. 1~17.
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(& 1-1) TF-IDF GilA|

[ TF} &7 IDFJL 2 29 ]—[ TF7} &1 IDF7}

« 23 02} Tof
v £ 240N SEE YTt 5
M
Zsketn Ql2 (DF f— IDF })
v TF X IDF 20| 3X| g2

=3(TF 1)
2 2M corpustM 22 2M7} “55F0[2H= HOIE

k0 E—

+ ‘53 S Of2t= Hof
v U XOINE ST UEIL ES(TF )
v 53 221 24 corpusOlf 2 SAJBH 5 LS Of2ts
EHOIZ B850 %8 (OF 1~ IDF §)
« TF X IDF 20| 2

_ Term Frequency (TF) "'F‘f;:f,feﬁ;’;‘(’"";%“ TF X IDF

=8t 0.176 5.282
5} SHAIS 12 1.770 21.25
+ TF = Term frequency
- DF = Document frequency
- IDF = Inverse document frequency
- TF-IDF = Term frequency-inverse document frequency
=X A 2,

AAR 20129 =5 20209=7H4]19] SAHE &4 &4 Al ©
eI Ao} vjwsto] sfujtt HlwA] Wl & tojilo] =EE
A E 1-2F FAY 4 9
(& |-2) TF-IDF 24 Z1t 2|49] 674 S% B THof 2|AE

2012~2020(Zx])) 2012 2013

TF—DF TF-IDF TF—DF
7|9= FI0N 7|1¥= FSEN 7| FSEN

a4y 0.3184 a8y 0.3577 =4 0.3689

O{EHO| 0.2786 00| 0.2412 = 0.2987

elel 0.2242 == 0.1941 2= 0.2560

et 0.1791 Ay 0.1895 Sies! 0.1933

= 0.1652 82 0.1846 QIR 0.1933

4888 | 01513 Zlt 0.1668 = 0.1849




2014 2015 2016
TF—IDF TF—IDF TF—IDF
RIS e RIS e RS e
MAE | 03162 =0l 0.2752 o= | 03004
e | 02846 SIES 0.2587 =9 0.2448
o5t | 02846 MAE | 01755 i 02164
I 02214 el | 01560 TeplE | 01581
e | 02214 M= | 01498 == | 01539
R ]
o | 01897 x| 01295 MAE | 01423
OO
2017 2018 2019
TF—IDF TF—IDF TF—IDF
RIS e RIS TR e
MAE | 0.3099 MAL | 03574 ol 0.3609
=9 0.2877 oI 0.3231 o3l | 03464
JHER2E | 01438 i 0.1814 S 0.2306
e 0.1438 o= | 01535 xMets | 01872
2| 0.1276 222 | 01532 RIS 0.1521
7| 0.1276 23] 0.1515 2uP | 01386
SR AR A,
(3) Bl 7|d9F B4 9] 3-8
Hleas 7] B8 285k glAaEnloly 7|¥ & shUZ 7|9=
EHE Z292 Z}E(Keyword trend flow chart)S & 4= 9t} 3l
T 7IHE A AR T8 ZIYER AdEE TolE AR
ARSI, AARE Z2te] 7|9 HE 1150 MRS Rojditt s
7197} Rl B4 2pEo] SAshd, AHE Y YA, 59, 3t
AE wkdste] 1S WAoo R FHIITH 7|YE EWE BAL HAY
¥ 7|YER guEE EY EAEE g5k I EAS BASI=
gl Qo] gojsltt, E3), EdE A, AXA, AEE FHoE B4
Une B BALEL HEw s HASOl0|S 0|83 Tt ok B4



sH= Zlo] 7hssitt, vle] AR 71Y=r) WiEs e SR}

fololl= A2 (distance)E A oJ5}aL,18) o5 7|5ke

=
2 FAREE AR = QIR 1) Tols #3shs tiaael WS E3

ot
Wi
FE
1o
=
q
il
S~

17) Lrtg o g WE|(Vector)= 7]t Waks Zeket Sejgko@ AoE|x|gt, of7|ofA= 9
A9 E](position vector)ZA] F3eg7tollA Yol 7|2l g oJu|sict,

18) iAol Al §-Z2t)olEuclidean) A, WalE(Manhattan) #A27} 9ok G2+
oRF Agls F A Afol2] ZAAE Sk W, WelE Aels Fa H3A $l
Fojul AR Zolo] ghe Akt

19) HEH] SARERE FA1cosine) SAKEZ} 9, B QoA Hol 7o) ARl 2
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© A FHOWE e AH)oll whet ofefiel 2ol vhdr

* O[AFA 3td WPR(Tho], H41) ¢ ¥t Q139 (One—hot encoding),
o7HKBag—of —Words, ©]3} BoW)

« A5A 1 PH(HE], 2A) ¢ AEFHE(Word2Vec), tHFHEE
E8lE](Doc2Vec)

(7H O|At™ H3 (Discrete Representation): One—hot
encoding, BoW

A5 FdsH7]o oA ZHFe] woe]ES One—hot encoding®.

2 ®¥3k=1], One—hot encoding®]st 7|AIgr5Fo A HEE W
£ 7AY MeR 2185k WRlolth, 59 S5l ot th=A
HHsl= A o2 W FRUE 002 FA4H HEE 7| 2o= 5
T ol sidsks flAlol 12 sk WAt (1d 1-2)
= HF3 W49l One—hot encoding?] <f|A]o|t} 20)

(I8 | -2) "33 H42] One-hot encoding KIA|

color color_red color_green color_blue
red 1 0 0
one-hot
green - 0 1 0
blue encoding 0 0 ]
red 1 0 0

ZEX|: EXCELSIOR, “TensorFlow Feature Column,” September 22, 2018, (hitps: //excelsior—cj
h.tistory.com/175) (Accessed December 14, 2020).

ARl FALER AoJste] AMESITE
20) EXCELSIOR, “TensorFlow Feature Column,” September 22, 2018, <https://excels
ior—cjh. tistory.com/175) (Accessed December 14, 2020).
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BlAE JAo| A= 2] dojEo| M Grom o AR =d| 24
Sk Aol EAsks Tolse] & VA ]‘3}‘5 TdolE2 V1719
0xf 1719] 12 49 Wz FdEny (7 1-3)2 @olE3
One—hot encoding®.& EESH oJAIE LelHT]

(a3 | -3) ©0{ One-hot encoding MIA|

Rome 7 Palrls word V 7
Rome = [1,0,0,0,0,0,,0]
Paris = [0,1,0,0,0,0, - ,0]
Italy = [0,0,17,0,0,0, - ,0]
France = [0,0,0,1,0,0, - ,0]

Z£X: Marco Bonzanini, “Word Embeddings for Natural Language Processing in Python
@ London Python meetup,” September 28, 2017, {https://speakerdeck.com/marco
bonzanini/word—embeddings—for—natural-language—processing—in—python—at—lond
on—python—meetup) (Accessed December 14, 2020).

BoWe A1 A% HeR Fshs 7 Tesdt
Hog FHI Tolo] SAE BsHA] Al TolE9] Hlks= e
U= iolth, #4171 dole= A% o] Bow #EH-S o
0]=9] One—hot encodingS 7|5to. 2 A= o] Qit} &

o] =AE LHSHA] §hal A W 29| e Tl HI=E HE
B2 3% AoR (a9 1-H= et EAGS £)E Bow
2 T dAo|rt,

. M2 33



34

(E | -4) BoW 0flA|

[ Bag-of-words model GilA| ] X1 X2 X3 X4 X5 X6 X8
“You™ “are” “a” good boy glrl Iha “world”

- 2M1 :{"You are a very good boy.” } 1
- 2M2 : {*You are also a good girl too.” } 1 1 1 1 O 1 0 0
- BAM3:{“We are the A 0 1 0 0 0 0 1

EZSHIPSIN RS

BoW HojSe] Wiz E@sh| tite] Wrt & dolE
2% 0] A0z el AsHcte ol At e 2
glo] Apo] 2207} Z7

(Lh) ¢&= H3 (Continuous Representation): Word2Vec,

Doc2Vec
kA 133t One—hot encoding 2.2 Tol& =x]§ WE|Z &5}
H EWS J12jskx| ¢rop = tho] IF A7) FAaRl= ©o] Sl
t}, ojo] Hhafl, Word2Vec22)& Hl%@ EWo]] 54 = TolES i

AgE oJulE Zh= Agfo] Qlrk= 4t 7Hd (Distributed hypothesis)
of whet TS| ZHA A= J_iﬁﬂ]"'_{} FEHolt, (I8 1-5H=
Word2vec?| 2l 25 YEil=d], 7IAIskEe] A3AEY 23
7lte Rz FHol golgs Fdl 2 TolE dSeiAy ((F 1
—5) FHH) &2 Foli dolRHE FH dolE ASske (1Y 1
—5) =) WAOR Sl5o] o|Fojit, o] S Tl wHA L

71AekL R dolie] MEjSo] QJulg F214]

mlm

FARE o]

21) A= Wizt 107091 749, BoWz HEEl= EA1= 1021 HE(10702] 4271 Hiet,
oS 10,0007H ARERF 73-f-ofl= 10,0007 #E7} et

22) Tomas Mikolov et al., “Distributed Representations of Words and Phrases and
Their Compositionality,” Cornell University arXiv, October 16, 2013, <https://ar
xiv,org/pdf/1310.4546, pdf) (Accessed December 14, 2020)
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A AE 7VA ST 4 QA Ee (T 1602 Bhshe T
gt oA Lhehict,

Word2Vec: thite] A Blo|ge Fo) shewn shed 2
= 247}0] dofuitt Aidal St TAE e glolt) 2i7te) ol
o A4 AR TAE e BAE] whio] ojauit 727t
Aol B o} FMHo R FARES Aele 4= 9k, o] fAES B
3 54 dolol thal BuAoR GARE GolSS Selg 4 otk

(J& | -5) Word2vec 28 X

- - a
\\Inpul layer /§ Output layer

Fl W\ /
\‘ // '
H \ /Wiy

\ : Output layer Input layer /
AN\ \iddenlagec- 5 Hidden layer/ /ﬁ

N\
ol o -
o\ / :
. H '3 Y2y
SN x %
)% H
T A

e
o m% h, W |
H ol

L8 /Ndim T

V-dim

V = vocabulary size A

ok
C = window size N\ [ Ve
N = word2vec dimension \J!

/
B/ Cx7-dim
CxV-dim

Continuous bag—of-word model Skip—gram model

ZXx|: Xin Rong, “word2vec parameter learning explained,” Cornell University arXiv, November
11, 2014, {nttps://arxiv.org/pdi/1411.2738.pdf) (Accessed December 14, 2020).

(d3 | -6) Word2vec &t Of|A|

[
- 2M1 : { fYou are alvery good boy.” “You are also a good girl too.” }

M1 o]
o
o]
—— — | O
3| w
S| W o)
L~ @ 0
o 0
o] 0
9 6
- o [0} 0
OWVXN o
[
L — |0
o
(o]
L9 | [e]

EX: XA A,
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Word2Vec®] 71 & 2 5201l I3k F=2(Analogy Reasoning)
S S5 4 ok AJYl GE 1 -3)-2 Word2Vecs ARISH =0l 4]
AKX 35 Axfoltt, ol Axt 5 A WA dYS HH T1e20) ofEd],
2golet esmel= Topdo] Fdsh=tl, o= Word2Vec Sk52
Sl =7 BA Sk5o] AT eR o]FofSlthke Ae HojE,
HMLo] Wl 271 Qu|sk= ‘Greece’ HIE]olA] 4= ‘Athens’ HIE]
A= WAL A= Q) ‘Oslo’ MBS HeE 2, 1 Avgiat 71 7k
+ ©@olE AMSH ‘Norway 7} HAEth= 2 Qujjit), o=
‘Greece—Athens'#H= Topgo] FolE o, ‘Oslo'ehz Tole} 37
‘Greece—Athens' @} FMZ © & H|2=3T TAFS A= thopaS o]

+ @7k Norway'2h= Zl& AdE24C2 shagt Zloldh

T | -3) Analogy Reasoning Z1}

Type of relationship Word Pair 1 Word Pair 2
Common capital city Athens Greece Oslo Norway
All capital cities Astana Kazakhstan Harare Zimbabwe
Currency Angola Kwanza Iran rial
City—in—state Chicago llinois Stockion California
Man—Woman brother Sister grandson | granddaughter
Adjective to adverb| apparent apparently rapid rapidly
Opposite possibly impossibly ethical unethical
Comparative great greater tough tougher
Superlative easy easiest lucky luckiest
Present Participle think thinking read reading
Nationality Participle | Switzerland Swiss Cambodia | Cambodian
Past tense walking walked swimming swam
Plural nouns mouse mice dollar dollars
Plural verbs work works speak speaks

ZEX|: Tomas Mikolov et al, “Hfficient Estimation of Word Representations in Vector Space,”
Cornell University arXiv, January 16, 2013, <{https://arxiv.org/pdf/1301.3781.pdf)
(Accessed December 14, 2020).
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Doc2Vec 7]&2] Word2Vec ol &4 =
F71e By oz thojel zhe zielo] WE R 53 49 EA9)
TA], BASE Tho] Abo]o] FAEE AXFEE 4= Qo] FARSE A1 1

o 5 EAol £ e R Tk Y dolsS A 4 i

il
-
b5

(CH AlZtst 71%(Visualization Tool): tE2E HEX A
(t-Distributed Stochastic Neighbor Embedding,
0|5t t-SNE)

Bz oR HolSut BASY SAEE A2l B3} §IH of

PAE s e R wdsp] ffeiA Al4er 7HE ARSRIH

=
=

Lo

HE 22 = 3R o R #3E AEE S8 2325 RIsHA|TE
Word2Veco]t Doc2Vecl 2 F&H tholel EAEL =2 A4S
7 HE 2 3% wiZe] €A AAEkE & 4 Qlth =2 29
HES 22HY B 33k HE 2 ddslae A sS4 e 28
sjol, oo} BAIE AIZ5 158 A B 339 4] 2

2 W0 4 ik, 2 AT t-SNES AHalo] Toje} B4
HEl S HElskaL ojuff Tojel A 7HY] A TAlE FAIEHES 2}
A Fag

I 172 AA wAollA 53t ©ols5 t—SNEZ A =
25}o] AL (scatter plot) @ LERH AACt 13 Ao|A 77ke-
Aelof| YTt Hol52 FHMA 0= [ARSHA| ARSETHL & 4= ik,

. &2 37



(23 1-7) 0~9At0]9| O|0IX|SS 2K = X3 A5 t-SNE GilA|

ZX|: Laurens van der Maaten and Geoffrey Hinton, “Visualizing data using +-SNE,” Journal
of machine fearning research 9 (2008), pp. 2579~2605.

A AZEE AR A e SolsE H4A C B
A VAT 4 YA 1-8)). ol of | Fojzl

U-8-= Asshas 44 dojso] ARENE wl, w52 7489

(O™ 1-8) doc2vec 3 Al THOIEQ| HAUS 2102 Xt ZAS
t-SNE Gi|lA|
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Ch SAX 22 7|8 24 4

(1) A t=lZd &3 (Latent Dirichlet Allocation, °Jst

LDA)23)

oW £A2] Fgto] FoIHE 1), BA HAE o}ee] YEHE 5
g Ego] oy ZAT Zoln, o] FASLS FAIE tFEst: dolz
o] zgtoz Ol%ﬁ—% Aolgks 7H4S o 5 glek, B3, 27t 7
M7k o] FAle] 2o ofRolA g 4 Atk 1S T 4 9
o}, o, iz —E#H oM 8 BT} 7} EFL o] 2L ol
52 2234 5 ook S BA7L ofEl Eglo] WZEste] 7]
o o)F I3 AE TolSe of| Zio] Q=] T 4= ek,
thgoll A 47§58k LDA 73] 7bgo] o ul2eh %, LDA 7|9

o] 714 7ML ot Ak
@O HE BAle EFo £x8 45 o] Qi
@ RE BT g dojo] Bxa LAE o] Q)
olo| wa} LDA 7|H o] Alotsli= A WA Az} theal Zo):
D A9 BySo Bus A
@ 7 749 hojof tfsto]
a. FEHOE DA 3t BEFF9 HEE s £EF T
gitt,
b, BFEAOR a oA FEI EFE FAIshe Tol=RE s

of7|4 BHEE AL A & dofEe] Hioln], o]zyE &
7 29 Baol B9 tolo] FRES oS3kt ol Fofdl &
Holxo] E3] et BAjsk AL et 7 B4 w2 =Y

2

23) David M, Blei, Andrew Y. Ng and Michael I, Jordan, “Latent Dirichlet Allocation,”
The Journal of Machine Learning Research, vol, 3 (2003), pp. 993~1022.
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(2) EX2E JARGS ST 7IHE ==
(Keyword extraction with Logistic regression)

EAOA Tolo) TR =E UBt= TFL TF-IDF&= HlkE=4=0f
7|8kt =Jot}, o2&t /\7“15% o|sfist7]of AAolet= A
o] ek, 2} FA 7} thFet AHE| (B A, B2 5)E 24T
B A SRl " 72}0]73‘ Hrgsrloe desiths AL
UTH HAE= EHo) wet thold] S w7t gepd 4 Q7] ulE
o w42 7tE|aLeg]of wE Aol E LTt 7= = WHol
{35}t

71AsHs W EolA 1%l HolHE 54 vlFE ddshe &
F(classification) WAl A-g3slo] EA] 7Hg|alg]of] W2 7]9=
E =3 44 ZAES @l REsE 286 Qe
523 HE(BoW FE)E FAE L 7H 22 (FA &A1, AR A
S)7F g S o, FoH AL BoWE oY H¢E ARgst

g B4 A E i 2R A 32 Y (Logistic
O™ 1-9+ 2X2H IJAEYS F
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(ad 1-9) ZXAH 3|2YHE S8t 7|9E F& Y

e Cate ory 1: EH A
s EREEEEEEE -
. ERER RN ()
RN RNy [1]
0 1

BRI EREE (1]
<target input X>

.. Logistic regression
= f(B.X1 + BoXo + o + BuXn)

o
HERSEEER -

1 100 o O

10 I o 10 o [0

o 1.0 o o o 1 1 [0

T BT I T TR ECH ECA Ol [0

SN EEERERIEENE ([0
“Category 2 : HA| BN TR GH T S R [0)

<reference input X>

SR AZA S TNE U EX A0 et SHAER Tl £X " iR
=

Zly (2018), pp. 1243~12542 7[Hto= XX} ZHA,

sh5E g o] AlS(coefficient) 5 H(positive) Q] e 2+ Thof

< wAE T 7HEH R 2 Bk el skl d

Atk Fo| AE ste Heess Aol wek A-Este] =
© AR s 7HElaLe] £49 S8 7= AP, B

E WMAEE AlFstaa ALE dofel doj(collocation)S

T71eke] BoWE AR, (F 1-H= FA 2A%es F25e

Al 7HEaLE] 7| PEE yERdT,




E | -4) 3N 712 7|9E

*Target category : &X
*Reference category : HX|

chof A=(5)
2 22 2.871
st5t 29 1512
a7 1.384
e 1.204
oE B2 1.20f
Ltz x| 1.194
ZH| uH 1.170
O0F QI IZR 1.099
QIolaet SpA 1.054
=/t 8¢ 1.043

EZHIPSIN RS,

(E 1-5)= 22 F7|mde] o8] 221 A4 24 719
S5 et HE 7] 719 RS v aRs o, &
Ao Fhe|melef whet TREE F|YESe] 2Eu0] 18-S & 4

ol

(fia
rfu
o
|t
Mo
x
2
By
_|>i
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o] Frths ZE Yujsty] o] FhenelE hiEsHs AP A
2 4 9k,
(E | -5) ZH B 7|9

AL thE S CFE 7HEm2let CiE BREe T SAez
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| NEEE]

21579
09705
08948
08643
07738
076% |
08825 |
06792
0671
06436

23461
14601
13028
11976
11916
08424
08202
07918
07850
07655
07472
07463
07463
07458
07305
07170
07170
07110
07027

06207
05065
04806 |
osie | T
04091 |
03591 |
03591
o34 | FtsUIX | 06
03518 A By 06195

E2HIPS N RS od

(3) YEYA ¥4 (Network analysis)

Word2Vecd}t Doc2Vecs Eaf thole} FA4]
A% 5 T e BANL
A9 FAEE AL 5= AT fAEE ALk 5
H ghojuy FAo tisl EH Ao m SRt Tdoles AN 4 A
gk of 2] ©hof Atol9] o5 IAIE Fofshr|ol= AT QU wet
Al FolE59 AL BAE oldlisty] fls HE/= =

HIESAg =E(node)et WA (edge) & 1AH F+X2E HAE
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7)1 2] YEYANA(networkx)S AMEsIE oM YEYT L=
Y25 Fo] A= (PageRank)2d)olT},

HIERIZE] S4loll fIAISHL 2717 & k= i 7He|ate] A
oA FHA R ARREE TolE YUt o]Hdt kEE2 FA &
A HIE7E 31 gt dolEa A S| el 7IHER =
4= St} E3 34 =9} A2H AieE(leaf node)?] 79 ThFS
olEiks A A AT Sl o) RINIsHA SR

ol 71H=S e Eesire ags ek uEke S k=S

24) Lawrence Page et al,, “The PageRank Citation Ranking: Bringing Order to
the Web,” Stanford InfoLab Publication Server, January 29, 1998, <http://ilpubs.
stanford, edu:8090/422/1/1999—66. pdf) (Accessed December 14, 2020).
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