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https://arxiv.org/pdf/1301.3781.pdf
https://ko.wikipedia.org/wiki/%EC%9D%B4%EB%A7%8C%EC%9E%AC_(1948%EB%85%84)

Word2vec / doc2vec

. CHOjo] HIE| ZH2 OICIH BROIS @S 4 IS

—
« king — man + woman => queen
- ZH|: 2= X|e| FHH|(?) AFZ[2| FH[(?)
- Doc2Vec : £ A 2| word2vec 2| &
- =A== H{EA HEHE F5t= 712

.Q
king T O




Word2Vec=

 GloVe: Global Vectors for Word Representation
« Jeffrey Pennington(2014)

» Wikipedia 2014 + Gigaword H|O|E 0|2 Word vector &
« 6027} Q| token, 407} THO]
« 50, 100, 300. 300 X} /9| HIH
- 822MB ¢
- M= SOHOIB M| SECH= A
- ot= M| & {et /1= word2vec OHA 15



https://nlp.stanford.edu/projects/glove/

Word2vec / Doc2vec

word2vec

Input:
text

Model:

Larem ipsum dalor
s amet, consate-
bur sadipecing efr,
sed diam nonumy
airmed tempar
Invidunt ut kabicre
et dalere magna
aliquyam arat, sed
diam voluptua, At
Vet eos ef

Wv_space

wv_netherlands
wv_dog wv_france
wv_spain wv_italy

wv_belgium

R

train for
each word

a word vector wv_water

vector space:
consists of word vectors
for each word

most_similar(‘france’):

spain 0.678515
belgium 0.665923
netherlands 0.652428
italy 0.633130

highest cosine
distance values
in vector space
of the nearest
words



Doc2Vec

« CHO CHAl EM/EXO| HIE E A Al
o doc2vecH! B @} word2vec HIEH = Z+2 Z 70| { K|

oo

doc2vec

Input:
many document Model:
Larem ipsum dalor doc1 1
A saiphen o doc2, most_similar(‘france’):
e tompor” doc3 ...

s datge [ wv_kite paris 0.876543
stavan r s dv_doc1 louvre 0.765432
vero eos et " wv_space normandy 0.654321

wv_netherlands

wv_dog wv_italy )
wv_france ~ Wv_paris
wv_spain dv_doc2 wv_louvre

wv_belgium wv_normandy

highest cosine
distance values
in vector space
with consideration
of the document
vectors

-

training a word
vector for each
word and each
document gets
an ID/tag with
a vector while
training

wv_water

dv_doc3

vector space:

consists of word vectors

for each word and additional
document vectors

wv_house



77| AE OO =&

« 7HX| A= HIAE " S X|(Corpus)
. 2|7|Ein}o| EIAE T} OOIol-( sk= 408F & )\-|)
- OjE 2= 20 S| F7| Xl 2 K=
 Wikimedia Downloads
e https://dumps.wikimedia.org/backup-index.html
« kowiki-20171001-pages-meta-current.xml.bz2 (613.9 MB)
« 09| AR20|= ko CHAl en AHE
* WikiExtraxctor

» https://github.com/attardi/wikiextractor
e Xml LM 22 HAETDI =&



https://dumps.wikimedia.org/backup-index.html
https://dumps.wikimedia.org/kowiki/20171001/kowiki-20171001-pages-meta-current.xml.bz2
https://github.com/attardi/wikiextractor

e page—meta—current.xml
« HF& xml ZEC = {F|HT A LHE £
« 5t=0{:29 GB, B0 127 GB2| CHEF It ( &= SHXA)

<mediawiki xmIns="http://www.mediawiki.org/xml/export-0.10/" ...
<siteinfo>

<sitename>%| 7| 2 1t </sitename>

<dbname>kowiki</dbname>

<base>https://ko.wikipedia.org/wiki/% ...

<generator>MediaWiki 1.28.0-wmf.12</generator>

<case>first-letter</case>

<namespaces>
<namespace key="-2" case="first-letter">0| C| O{</namespace>
<namespace key="-1" case="first-letter">% s=</namespace>
<namespace key="0" case="first-letter" />
<namespace key="1" case="first-letter">E E</namespace>
<namespace key="2" case="first-letter">A}-2 Xt</namespace>




Wiki Extractor X 2| &

<doc id="5" url="https://ko.wikipedia.org/wiki?curid=5" title="X| 0| 7}E{">

N =

YA X0t ZhE FL0f(, 19244E 108 1€ ~ )= BFY =41 0| 3908 O & & (19773 ~ 1981 'H)0| Lt
X0 7t &= =X|0F = A FH2E| 22214 OFS 0| M EfO SECF =X|OF STtCfstn E S YSHIUCH 1O = o 70
S0{7} ek XS Tt SRR E Y5HRUCH 1953 O|= o Cf |2 O HotR 1 0| = BF - Hat 52 7t
M HE =2 HACH o] HHO| "HF 55" (Peanut Farmer)2 &2 R L,

</doc>

<doc id="9" url="https://ko.wikipedia.org/wiki?curid=9" title="=2">

A S}

T =

FoH(HB)E Y, X, S He 3 WEE TR = oH20|0 A0 =5t 2 A =2 O|8iM S22 +dE F
HH AXE AFSE SELE AKX 7| = otCt =oh2 O F2QF &N M= XA ateto| £5k= E2lek2

H{ZotCHE stZs0t 42 g2 S oLy, o= utsto] Z2of51t= |, XA MM 2S5 E[X| @i 7HE S0
CHS A 7EX] O] 22 LBl Bl FADIA|Z 5= UCH=E XHO[7F ULt =stAtE2 2|t 7iE S0 i =52 5ta,
HAESHH MEHE FHolof S22 Ho| ATt HYS SHM =H529| I E ooty

</doc>
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Text Cleaning

- =M M= Ee, M= 2 =
- 23 5 =222 UE A
- period, comma, quotation mark= delimeter2 Al&

- == RS =2 A=

AOp ZHE | M @A & X0 7t =L O BaE =4 0j= 398 M LS 3 O|tt. X[0] 7tH = =
X|ot = gH 7I2E| S22~ DS 0| A EfO{%tCt Z=X[0F StCistl S S /SHRALE 1 2 dfid
of 07} Het-dXAts gogel sFH2 2 LotRUCt 1953E 0| = ol CH2| 2 O E5tRA 1 0
? 83 Bt s /MY B2 == BRUL 29 YO "3 557" 2 LMLt

Sl aBte &, B, B2, WSt S JHES CHRE SH20[ch WLl 512 WA =22 0|8
Z8l2 THE FAN TXE2 ARG 202 OAX|Y|T St £342 1 TEL}UH Y0
N& Rpeimtsto) ot S2(3t2 B R CH2 S25T A2 QB2 WD oLt Ol Theto)
SOPS It T, AHAA 0N BSEIX| U= HE SO ChSHATEX| 0| 22 Arst U ZABHA| 2
4 QUCH= x}0| 7} AUt




from konlpy.tag import Twitter
kkma = Twitter()

for sentence in sentences:

buf = " ".join(kkma.nouns(sentence))

obuf = obuf + " " + buf
X0 ZtE{|X|O] ZHE] M QYA E X|O] 74 FL|Of BIFE &4 0| 1S3 X|0| 7t =X[0F = dH 7+2E| 24
QIA O ZX|Ot uf CHetw 1 S ofj et |JAE M- S22/ d 03 oz e o Ol &3 Hat 5 =

JuygEse
Shast a8t O X B2 WSS T 82 #C
e

2 § ot WA =2 Ba| F4 TR L I 48 1R UH
P9 RpQITber S2|3t CHE SH2 Q1T Ol Dhst 2Of Tal XbeiA B3 Y

o =
O|2 &t &l st 4= X0

— = -

12



http://konlpy.org/en/v0.4.4/

nitk 2t0| 2 2{2| O] &

=PNX=]

. B2XZ delimeter £ £2
« nltk.tokenize &

import nltk

sentences = texts.split('.")
text=" '.join(sentences).lower()
tokens = nltk.word_tokenize(text)
tags = nltk.pos_tag(tokens)

# nouns Of 24 A0t X%

# pos : part of speech = THO{Q| EAl, O7|M= EE FAF AE

nouns = [word for word, pos in tags if (pos == 'NN' or pos ==
or pos == 'NNS' or pos == 'NNPS')]

"NNP'

13



http://www.nltk.org/

Word2vec BF=7|

o« A= ek SALE

. ©10jo] Egof w2} E.%nrcr CH2 HEf4 24
- Doc2vec= ?loll ?[7|Huo| MBS 7|EL2E &R/
¢ Gensim HHAE EM Bl0|E 22| AIE

- GPULCHAl multicPU 7|52 &8
« CIOALO|C] AHE|2f BIE E LIZIO|HE AR

# size: HIH Xt |, window : THOl ALO|Q| H2|, workers : thread &
modell = doc2vec.Doc2Vec(docs, size = 100, window = 6, min_count = 3, workers = 4)

14



Word2vec HIAE

>E.‘|L_:| O:IE-

0.6759
0.5170
0.4466
0.4382
0.4370
0.4336
0.4322
0.4235
0.4230
0.4203

mf2|
HEE
S2ZA
A [ B
| S

H| S 2
OEz| =

I2tA
—_ 0 —

> At - HAF+ O A}

0.6482
0.5717
0.5569
0.5565
0.5520
0.5500
0.5406
0.5235
0.5191
0.5105

olo o0 ok oo OR
= I ro T 4y
Ral

0
m
-
Eal

4L 0
=

&Mt
CH-=H|

o &
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Word2vec HIAE

0.6871
0.6844
0.6595
0.6488
0.6461
0.6205
0.6183
0.6130
0.5965
0.5952

S H|

N
N

M7

r

© 1T of¥ dor T o rm 0
o U ox 2 mH N 19

1z HE

0.7863
0.7082
0.7028
0.6834
0.6821
0.6815
0.6772
0.6734
0.6734
0.6671

> | + 8]

e
40

"
M

K do 2 N Irz Y I B 40 Ho
o

A= TR0 P B
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Cross-lingual embedding model

.A_

Z CH2 A 0{ 9| embedding HE &&
e Survey of cross-linqual embedding models

o L=

¢101= 20l == CIOIHAMEZ RUO{OF g

- TEE2E3 "Tdevelop | build \moving)

.
a,

(R
[guarantee foape)

Godks  (raa) pass |
S [pass through drwensor
m T;gy} pass through

dojet =0
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geid Qumber  ovemment £ fatung
L ¥ Tine u approach
g day Renung o start Btz
| @9 e Q,S'wam" Qe communication
%, s uation  Problem 'p hﬂelme
information olaw pracucé"ﬁ’m -
r Ftormationen . o Proj reason %
e :aur;en Qn%ountry b oe@'!(mdmmwk:: Fo— i) gtt%rseest
- 1] 08
4 peace ife example EBRION fbhtung _ioonance atide
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http://ruder.io/cross-lingual-embeddings/
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FZ|Cl0lE2] Q=

Q456120
Q828
Q76
Q23685
Q11660
Q197536

oty 2|}
# 2t Quto}

X|0] 7HH

o
OH

Xls

L|
o

il
=}

g0

Apple Inc.

Amazon River
Amazon

Americas

Barack Obama
Jimmy Carter
Artificial intelligence

Deep learning
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e Cross-lingual embedding

Q{7 [ =4 1 %70 |
&
8 WIKIDATA

o AFEIO[ 87| o J[AE RIS OO (=2H2=E At

HtO 2 ot == e
o QIO{E= M2 2 o Q0| ZTEHO|H SILIZ &Y

ko, en, ja, zh &
o QA0|EH= HEO[id £ o HETFO QH=etE AEA B
o 2|7|HLIO] QIO EH2 L2 QH=2ol FR &2 &S CHE ¢0j= 2H5t= A
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7|60l 8] Bf=0] &

 Wikidata Tutorial
« 2ZIHI0IE A X|EEl AN 2A7t e =0t ==

Q15| Ot 2|7} |Africa|Afrika|Africa|Afrique| 7 7 Y 5

Q17| €2 |Japan|Japan|Japén|Japon| B A

Q18| Ot 2|7} | South America|Siidamerika|América del Sur|Amérique du Sud|R7 * ') %
020 | =29 0] |[Norway | Norwegen |Noruega |Norvége| / V7 = —

Q21| Y= E|England|England|Inglaterra|Angleterre| 4 > 7 2 >~ R

Q22| 2ZEME |scotland|Schottland|Escocia|Ecosse| 2 v b5~ R

25| YA [Wwales|Wales|Gales|Pays de Galles|™” = —/L X
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https://www.wikidata.org/wiki/Wikidata:SPARQL_tutorial

+ E2QHZE A0t ot EA2 M= X BAtES
» H=2| 8% ¢ tHo O] g2 SR AL 7ts

Q23685|X|0] 7+E{|Jimmy Carter

ML € X0| 7tH =L of P 24 0j= &3 X0| 7t =X|ot = dF 7t2E S QL 05 =X|0t &
Aboistn O 28 de A e SsFE B0 o2 R o Ol= B3 Bels = 1 2P B3 57 =

H ZX[0r 3 &3 oA HA L.
[lames carter jr politician president states member party governor prior election president carter life post-
presidency peace prize work carter center carter states school submarines navy peanut farmer carter georgia ...

Q395|<f|Mathematics

8 Y TE BB SN SR MO 8 g4 =a| B2 xY PE Y T

arsh Z2|st CHE st ¢ ol apst ZOfF Ee| XA 25 I o2 it 8l Fo5t = XOo| =AW E =5
Mo Ho| Za| 2RE Y oY

|[mathematics study topics quantity structure space change range views mathematicians philosophers scope
definition mathematics mathematicians patterns conjectures mathematicians truth falsity conjectures proof

structures ...

-
e
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~
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=S A A 2| 21t

Q23685|X|0] 7FE{|Jimmy Carter
1ML X0 7HH L0 BiFE =4 0
I oistm 1 5 i@ ME ARk A
22 RX|0fF Agl off M

[james carter jr politician president states member party governor prior election president carter life post-
presidency peace prize work carter center carter states school submarines navy peanut farmer carter georgia
state senate carter election governor georgia governor carl sanders primary governor outside georgia start
campaign carter nomination election carter president gerald ford election day office carter evaders

I
3

T O

= HS3 XO|_7tH =X|0F = dH 72E S2£ O
sTH 0=z e o ol §5 Bets = 1 2 ES =

Q395|2f|Mathematics

|XtHatst 22|t CHE ot A ol = arsk ZOf Ee| XA 25 71 o2 Yt 8 =3t 4= XH0| =5hA} I
d =5 M Ho| 32| 2RH AT AG =5 TR =5k =Xp M| ALt f g S =2 e 2 25 Y

O =2 & 7|2 7i'd 10 O|YE Dj = EfD|Of A0 QI i S= & 1r| JEIﬁ o M+ F3EE JAE
A =3 LW A 5 = AE M7 EYdA ot 2 st S 4o 218 S A Imathematics study
topics quantity structure space change range views mathematicians philosophers scope definition mathematics
mathematicians patterns conjectures mathematicians truth_falsity conjectures proof structures models
phenomena reasoning insight predictions nature use abstraction logic mathematics counting calculation
measurement study shapes motions objects mathematics activity records research problems years centuries

inquiry arguments mathematics euclid_elements work peano david_hilbert
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Vector Transform Model

. Chz= regression model
* loss: cosine_proximity
e metrics : mae

model = models.Sequential()

model.add(layers.Dense(5000, activation='relu', input_shape=(DIM,)))
model.add(layers.Dense (5000, activation='relu'))
model.add(layers.Dense(5000, activation='relu'))
model.add(layers.Dense(DIM))

model. summary ()
model.compile(optimizer="rmsprop', loss='cosine proximity', metrics=['mae'])

26



Simple Neural Network Model

e ko-en,en-ko Bliztsl= Al 1M

e Multiple Regression

kodoc2vee |  ........ 300
Layer (type) Output Shape Param # ’_/-"" "\,_“H
dense_1 (Dense) (None, 5000) 1585000 | 5000
dense_2 (Dense) (None, 5008) 25005080

..................... 5000

dense_3 (Dense) (None, 5008) 25095008
dense_4 (Dense) (None, 30@) 1509300
———=—=—=—=—=—===—=—===—=—===—=—===—=========—================================= = ( °~ ' " rrrts st s SDDD
Total params: 53,815,360 _’__,--"'
Trainable params: 53,015,300 _/..—'"’"
Non-trainable params: @ -

en doc2vec e 300

27



Deep Learning Model validation

254

absolute error

10 4

05

model absolute error

20 4

154 |

T
20

T
25

loss

—0.0016 4
-0.0018 1
—0.0020 4
—0.0022 A
—0.0024
—0.0026
—0.0028 -

—0.0030

model loss

T T T T T T
o 5 10 15 20 25
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word2vec

® YR

0.8313
0.8170
0.8087
0.8015
0.7996
0.7721
0.7696
0.7695
0.7658
0.7609

off +

S
DLA|
2} AlL
CQED| 5| QA
HLtEre| = S
L2t

Ol

nk

EXN

M~

Lt}

Tk
==:|o=?=F

—_—

1 doc2vec = 7| A1}

@ OIIlQHEl-
0.8289 HSXHzt
0.7997 Xt et
0.7713 T L™
0.7618 HYUMH
0.7395 &Y ™7
0.7293 4l
0.7188 Y™
0.7140 HY M
0.7123 =¥ ™7
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i WordCross Demo

keyword

Barack Obama

Korean

[0 v{2t 2utot

Maee 224

m« =y

[0 19604 0|2 CHSH A A
0= a6s51e

[ =

ek

= WIKIPEDIA Q

H ek 2HH0t

OIE=E= Ha4lh CHE2

XA w 7
or* 2ulb= 01712 BZELICE CHE S0l e 2
UioHES012) EME ExsIAR
o 0l 24= HE 2010 ALK 012 0122 (HE
Sl 2HEF HLICE 0I= (HE2 HE 20kl OHHEIS!
AILEl ZRIERION CHal A= BIZF 2UI0F LI M5
HESHIAIR
Hi 2 A9 2ul0f 3=U 0 (201 Barack Hussein
Obama, Jr, 280: Bt2t=2 M2 26t0t, 19613
8 4% ~ OI=3t200| FESEF EU)=0=
o RIS Z H44CH CHEZ O|Ch FHILF E419| Of
HAI2E 778 A 2 ol U ALOIOI ERO =2t
£2,20083 0= CHSZ A0l U= 252
Z &0t 01= 2 £2 0tZ2I31H 01 =210l AL 52t
Ol Moz IS M =0, 20099 18
202 FE Y2 E AESHACE 2005 18 €2l

v

English

[0 Barack Obama
[0 George W. Bush
[ Joe Biden

[0 Nancy Pelosi
[1] Newt Gingrich
[ sill Clinton

IT1 Tim Kaina

WIKIPEDIA

Barack Obama

A Yo A
“Barack” and "Obama" redirect here. For other uses, see
Barack (disambiguation) and Obama (disambiguation)

Barack Hussein Obama Il

(/ba'rak hu'setn oy bama/ (y listen),!" bom
August 4, 1961) served as the 44th President of
the United States from 2009 to 2017. The first
African American to assume the presidency, he
previously served as a United States Senator,
representing llinois from 2005 to 2008. He also
served in the lllinois State Senate from 1997 to
2004,

Barack Obama

Japanese

1.0000 M /N5 Z-#F1~%7

= AXARFLT

INTG DTNV
i FES
7 A UHEREOHEE. WA

A w 7

1T P A A 5721t (Barack Hussein
Obama 112! [ba'rak hu:'se1n ou'bams) (w Z7 7
7). 196158848 -) @&, TAUNERE
oEETETCH S, BEXHAR, LERES (1

HY) | U/ M EBREES (3HR) | ER44NT
) h EEREFFEE L 1.

NI ZFN7

Barack Obama

iz By

iy Bkl

LE AR BTl

I3

g ERE
[ENTE I B SRR
xREREE

WIKIPEDIA

D5 HE L

AT R
b4 ﬁ

EBIEEAEL
sFS XAETEES (HED.

. AEEEN BRI TR 3

Ehige-BEDy (ZFE : Barack Obama, 19614
8R4H-) , ZEENR-EFR-RES T
(ZEiF : Barack Hussein Obama
I 2Bl g'barakhu sem oubama) , 2EE
AR, M2009FZ 2017 F{T58441TEE S
i, thER—(uXEFEEHR WEF DS
TEEFTAREES. ER2EL
20055 F 2008 F A FAHIE BNBEEERERZ
EE. 1997 EF2004EH0EPHIERMEY
2.

nERERED

.Baracl: Obama



| # ' WordCross Demo

keyword

Korean

1.0000
0.8322
0.8280
0.8219
0.7886
0.7867

oo
r=

10

BBwB
ETRE
UG
r__0_;:|‘:l'

2k (1563H)
0l z=241 (1553H)

212"

o CIE 01l (M E 0l (ES012) ZME =8t

AR

Ol &=AI(FH5 | 15459 48 28212~ 15084 128
16€)2 =M B212| PAI0ICL 222 9 5(fEK),
A= ali(REE), Al ZE ER(RE)0I0, 8Hd &
AlO|CE Y OIR &A1 2 1576\ (M = o) 2
DHEEHO SHECISH0 2 20| SPHI 2 AR,
YUY SALYEN 205, A2 0E et
e FRECAIB AN BENR 4cT2EH
Atoll 0| 22LCt.

<

English
1 Yi Sun-sin
[ won Gyun
[0 The Admiral: Roaring Currents
[ Battle of Noryang
[1 Battle of Chilcheollyang

1.0000
0.8218
0.7673
0.7617
0.7480

= WIKIPEDIA

Yi Sun-sin

Page issues

XA w o

This is a Korean name; the family name is Yi

Yi Sun-sin (Hunminjeongeum: 0| =4!; Hanja: 5%
E8; April 28, 1545 — December 16, 1598) was a
Korean naval commander famed for his victories
against the Japanese navy during the Imjin war in
the Joseon Dynasty, who became an exemplar of
conduct to both the Koreans and Japanese !"!
Despite the fact that he had no prior naval training,
Admiral Yi was never defeated at sea, and military
historians have placed him on par with Admiral
Horatio Nelson as one of the greatest naval
commanders in history 21214 His title of Samdo
Sugun Tongjesa (& © <=2 SHIAL ; =&KEH
/%), literally meaning "Naval Commander of the
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OF&EE

[0 g E o
[0 r8L BB
27 1 (88)

[0 =& 23

T &5 L s i L

1.0000
0.7224
0.7216
0.7073

= 9AXRTAT

FaE
A w 7

BB, EEHFoRBEo>LvcREL L
o £, tofhoBBo AN LT TERE (e
sEB8), aBIREL,

FHE (BAER# Y LnaA LA, BEER
F AR, 800124, 1545545188
(BAfE: Eil243H80) - 1598F12816H
B HE26E118198) . FEKBEEE
T, TR (3~ oEl) . R EEEIC
B THPEKESFEC T BABCH VISR -
EEhdy, HEMInEETLELERS:
B, 4 MGLEZCTRACGEEEAD
B ETREIRANHEL (. THIDEIETIEEL -
h. FBRBE, THIEL f-. FHRICEE LB

OD
FTS) .

Chinese

FRE (#8)
1548
TENFRE
X (B2)

ER

= WIKIPEDIA

FHE (%)

FRIAEETIEHR

A w

EXNENESIENCE, BN XeTs A 52 TENE, .

FRE (B5E: A0, 1545F4F28H
—1598%F12H168) , =%k, FHEK e
R+ (S A FRUESFHEE, &

S0H, FERBEMAEE, 1604F SR (F
BL) BITEAFENFEREH FHYE 1,

FFEERIEFTS, NESEE MBS,



1 WordCross Demo

keyword

I -

Korean

1.0000
0.8519
0.8078
0.7977
0.7927
0.7901 [ 2 (&=)

n 7884 [IT1 2=

[&21o0°

WIKIPEDIA Q

o CIE Z0l tilid= =

Al

x-‘ﬂ B PEM EXE(ER L HEF 81
162 32 ~22048 SE1E 232)= 8
|°| J<*I[JHJIN, Zoln Altolch
M 5‘75l 0E x5
HI(EL27)0I CF
HI0| & 2t

-

i 0 o

Jat

el
B 10
ot

nin o>

Hone qoh = F o derlo HOH
C

o
FQHIIO_CT

English

1.0000 [0 Cao Cao
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Cao Cao
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For other uses, see Cao Cao (disambiguation)

This is a Chinese name; the family name is Cao

Cao Cao ([tshdu tshdu]; Chinese: #1g 155-15
March 220)"! courtesy name Mengde, was a
Chinese warlord and the penultimate Chancellor of
the Eastern Han dynasty who rose to great power
in the final years of the dynasty. As one of the
central figures of the Three Kingdoms period, he
laid the foundations for what was to become the
state of Cao Wei and was posthumously honoured
as "Emperor Wu of Wei". He is often portrayed as
a cruel and merciless tyrant in subsequent
literature; he has also been praised as a brilliant
ruler and military genius who treated his
subordinates like his family. During the fall of the

Eastern Han dynasty, Cao Cao was able to secure
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