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71 BERT <¢1o] =g Jof 170€] Classification layerTt F26lH theFet NLP
TaskE S 4 QUt}. ol2fgt Aol A7 K= Fojdo = 11719 NLP
Taskoll A #a19] 422 A5

BERT X492 BPE(Byte Pair Encoding)2 <53t ©]9] e (vocab)=
BPE &1d|E2 ot AHYE el ZEL "o A2 Wiolrt 0}5?014 A
HE #4(Tokenization) WA= 7|24 07 gh=ols 2 7H o 22
ME e 2o P dAstl A-8E= dare|Eolth 4B &
T 24T MG HolE e d2ld 7IHtojRtdo] A Rdo] oh5-§ HolHE
g8 o+ Aot o dHY HelHe Y47 FAYE Sof Aot O A&
## 2 w31 PAD Token, UNK Token, CLS Token, MASK Token, SEP Toke
n 5 EZ<S Hetrh

3% 19 182 oA (Vocab)& THE7] 917 249 A2 3 7]%0]
== A& Character &= 2|3ttt 2§12 Character 9|2 2% FA10|
A 7V Bl Sste A (Pain)S ot Wetsh= Mol Tteration Aol 1L
Fol7l SlpubE attet, x| o s A HAle HOH Iterations BT
=

A5 B4 (Tokenize)sli|A] o13A-S At

%

1 Sentences

Tokenize(with ##) 3

— b Tokenized Sentences Vocab
Tokenize

merge N "
best pair bl-gram pairs

best pair

18 1 BPE &4 %
(&4 : T Attention Is All You Need; (Google Brain, Google Research,
University of Toronto) 31st Conference on Neural Information Processing

Systems (NIPS 2017), Long Beach, CA, USA.)



1.1.2 Text to Knowledge Graph

A4 T2 Z(Knowledge Graph)®t Abgo] Z]Ho g sty &85}
A4 ARE MAlS Fof & o AshA g2 g A4 FAas 9t

ojty. oJm|Sl= Hloly AIS] AES Fote] MER ofoltjolE HHT
Uk "®EAQ 24 digs 2 A4 2HE, §7]udol, 7]Hlo]H,
gHjojdol Fo] ot =9 A4 Iz HAAY] AAES Fg #A
ANMFE A&t F o Aebstal & o & aofHa, & ¢ ol A= 4
R R 4% Wastes Algotal ot Stanford CoreNLP (Manning
et al., 2014)= 9=+ Stanford NLP ZIFA BHiESH o] A7 = 4
mEJojoltt, tjEAHoR HAE <A (Named Entity Recognition), At
B17d (Part=Of-Speech) & ©&e 22 +AL &+ v 53] 7HA 42
AA7IE E&sto] FAIE Jéj]—j_ HITLE o837t ZF dolo FHA A
ANE &8st st £ + Fold A
Al gl oJEL BA ARgo]t

l=I:l

]

Named Entity Recognition:

(Person) (og) ORDINAL Location)
1 President Xi Jinping of China, on his first  state visit to the United States, showed off his familiarity with
Misc Date) (Time)

American history and pop culture on Tuesday night.

Coreference:

Mention~ 77 e e ™)

L President Xi Jinping of China, on his first state visit to the United States, showed off his familiarity with American
history and pop culture on Tuesday night.

Basic Dependencies:

nmod

nmwd po s c sv.
compound o nmod ) ~:
= < wm o~
[ i | A i IR ms ] am"" Pev o1 msp’ P NS

President Xi Jinping of China, on his first state visit to the United States,

nmod:tmod
nmod

«—nsubj
\ é =
case. con|
apf OmPoune: ;m‘m ’ﬁjfﬂwuaposﬁ i ”.a%/«“c( mjrmmpo.nn\j e

showed off his familiarity with American history and pop culture on

nmod:tmod.
—mod-
“”“l_nﬁm\m ]

Tuesday night.

19 2 Stanford CoreNLP &-& oA
(&4 https://stanfordnlp.github.io/CoreNLP/)
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AojBAoflA HH FZ(Information Extraction), Question & Answering
T S8 BoF 7l JHAY A 9 FLEEA S "Ml Fastth & ¢
ZoHE ETRI d4Bd ol AAE <14 7% AAE gL oo gu
1ET9} Z o ARstE BEaz A" 523 AAY "8 AMgste] AAE

3

2 AY Qe AP 94 2 FERY Has

ggel uaty ZEE e HEHE systs] dsto] HzUs AL
A Eg A EX(PPM : Product Portfolio Management)2 $~3gtct, 1
2 BCG Matrix 42 Boston Consulting Group®] 7H&3eE Ao =2 7]Ho]
Sl Gl AHE AISS AUH ARAGRI AT Aol ST 4K
T P90 dBw AHER AHARIIIS At ol WE m|EAY] &2
EZelog ANE S PPM 24 Jgols, uld Ay ZEZeles A4al

=]
g 25 &85 Uk 1AHEHS] Problem Childes AL =0

S
ot AgEfEel Me AU REOR di ARAYY B9/ det A

z
ﬂ*é%*l%“ﬂl*ﬂ Aagsel we Aol HFJ]"H 10—3— fA547] )

-ITEO] %0}/‘1 ﬂ/‘}iﬂ Z}:L*O’J gL st= /\}Oqo]ﬂr. ﬁﬁ%} g o2 Star,
Problem Child®] 43S A L3tet, npxjato g2 4AREHR! Doge APGHT&

el B e AdeR §A7 AUA, &

drae il
(F)et &7PPIeE HlusiAT XE52 4 g Ql
(Relative Market Share)& AFgste] Z|4¢& FEIIT Y52 AAE=R

At

cagr(Compound Annual Growth Rate)2 3 ITE2HZ1 ZH=

X
232090 E'LIH [T Z1Z o Ze = AQHIRO thuzel T 7[dol
3



A AEClM 202083 2016 5E &9l Vo R mjEHe] AHES
tot, mpxeto = 0] A7]& Hlw oA 7]EQ] HlolH(F) ARe] wiE
27124 7 2 Al 7Iee R Hlste] 9] F7|E IS
e BCG Matrixe 2t AHdF2E UF Ay B712E -85t
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19 3 BCG Matrix
(BA4: ALY 3437} B1A 2o B a3t B4 Chart 2FE Skill
ol d(KPC AJ71&/MFH/AFRE AEAY)
g dlolHe HMAFFAIA AR (hetp://dart.fss.or.kr) o] AF2AL viE
4 dlolge] gt 2% ¥ OPEN APIE & 8 & St 19 4
F APOlEo A HAFFAIA AR Q= B HolH AAE HolEot

a9 4 AAFA 719 E ol oA

M we

%

4

= =
vlo]H () 20204 ylolH (5) 20161
(2) vl 24l Ag)ely e asirey fads
(e 2) (5 B ) 8.1 ({241 S %)
I T o =
£ H223| eh| H219) 3]
= HiE as CIE- 782 Rvaay s W73 g :\{
EE ] 3,634,532 100.00%| 3141187 100.00% a4 | 48 LTI -1 S -
- &5 315 686 88% 3(!78‘!“):! o8% 0.0%! 1821 060 1000%. 1201285 100.0% 1080161 100.0%
- HIEUZEES As0%| guseer] S41% 0 A% 1100615 938%  4GAZ NE
- ITRYE 9.0% 205,071 6.5%
'_=.’_E ki 3.7%| 85,140 7% o 202 25T AN w05 Wi
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&7PFe 20204 7}7}2 2016L4
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2.1 o] Bdof #H3 AF

ol 71AISy HHE Sl dEdeS
gretr}, offd AfolAs dige] YA REE
Aulg A} HZZ sk 7|gke] ofd e dug ET_—% o]-gsto] AlA
d dlolgel ofn] = Adse Kol Bi-LSTM- 0]
oot gEd mdo] AVfEIT Tol] ofmrh Lt WlE 2 mdd
A HE dito] ZhsaiAAl TIEE Y= AdWdel MR == St He
S o]8% AAE A APES HFY YETAERE A shaE

ml>

o
A ZdlE o]g3ttt, AllenNLPOlA 370t ELMo, OpenAlofAl 5 7H%H
GPT, GoogleollA] F7§t BERTS} 22 mdElEo] o|afgh #2419 Abd ohs5
H o] A 2do] thet HEAQl Aot oot T2 Qo] 5d 1d
AFE9 EAL HE9 HIAHA TolE dScte AHY dEH =
AT A ThA] S Agbol ARES ]’lf: oA HAUSZS AMESte Zo] F

2.2.1 Transformer? =#t

RNN2 n#Ae] digt £9& wE7] s n¥A A3 n-19A
Hidden Layer ZHIE ©] &3t oid AAE &4 WAoRE Fdct= A5
719Ee] lo] mdox= 29 AAFEAR] Aol §AE 4 Al 19
L, RNN9| A9 71 244 ©o] 7o omlE dZdste] {3t A
(long—term dependency)ell FeFgol Uit ol=jgt FAIH-& afdstr] fist

|

of ©@<5] RNN= Zojufo] sidst REo] Google ResearcholA Tgh
"Attention Is All You Need'#t= =&ol Y42t} Transformer= 1¥H 2
HIHE Zoloh= Bt ot AHof 7|23t Jejd datejgolrh. zpdo] g
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mdojq fdHH 99 JAE =9 42 &

ez ZAE g5ty omzo|A AAS Fdl s olnlA WEe AE
o® st 24 JA dES Bl AHe ATer 9 £k otk
Attention B2 ¢IZto] HHAEE & wf, RE APAE AHsHHA HHA
2l5 sh= Zlo] ofytt. IZFe] AHEA2} niA| 2, a7 S (feature)=
5 $85H Aeste Ao] oo ofoltjo]7l HRAth. Attention HIAUS
= Fof dEEe HIHE dEste T EfAEn mde oY H
Bo] FAME] wmE F AHd dHolH 9 fAMS EA5t] A= =
FEi= ®BISIAT. 19 5¢F Zol oo Y E5T v B2
E502 Zgxo] gtk RNN2 n®HA Hidden Layer 23&
AR o7 AvtET] wiZol ME A7t Eﬂ—— Al o]& ]Iy
ol ERAESGY Te] o Bel B2
goz AMEE A2 RNNF FAfsier SRt
HIolE 9] FAES Bt Aze] wWEE ikt =
= ofelMd(Multi head Attention)& H-83tch Seq-to—seq?] EAIFH
ol WA Eolos LBV ARE F2 LY ZALS Attention Mechanism
o= sfdst. Et 2 @99 dHd aER mobmlth. EfHAREH
S assl HE = ofdA .98 A9 AYE el o
Ut HEE F dolg 3 A= 2ol =i}

FA.

AE gog sto] HiE 7]

Eeln)

0,
ofl
_\::l‘
fuj
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Output
Probabilities
Multi-Head Attention
Feed
Forward
Concat
Add & Norm t
£dd & Norm Multi-Head P
Feed Attention
Forward N Scaled Dot-Product
: h
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stglom BAbd, drdz Y4E IS shte] fd Sitste] 27 dlolE
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A TRl A 92E 359 9 AA/7HBizinfo Crawler)2 1519
AAEAALEOA o 71 RS 2L 2 9 AE 5 Oefet FH
dlo]B7F EA1sEAIRE BERTZIRES] ¥ d2 915t B]AE HolH JHi=
g}, Python BeautifulSoup W7 25 AMg-Ste] AAFAIGHAA 719 4
1w, EN, AR 5 o 9 AR, AA Ft AR

SF vy ZAbs} A}, A4t 2dAS T RIZE Al S= sk 71

R |

pal
2]
[e]
©
A E A A (regular expression)2 -850
X
B

O~

=

EE A, oMY, W AA, 28 AA, 24 AA, Hej#s] F Sure
w3} Aj7ke] Sojzitt. S dlolHeler 2Bk AH e U Fhg Ae W
U 529 502 AWstolok gk 1 oo BCG Matrix AL 18 weker
A 292 A B Helshs WAloR AWstart. At EAA,
ZHlQle] B4 A9 5 X FF A ek ojgt A7st #7144

B AT o] Al A3k ot FH duld tlolHE Agstr] gt
Mt 248 FA5H e BERT 2H-2 GPUAH S04 T2 o] Ut
SHAITE wh2 7t JNUEE-g Aokt olEgo] Stk & oA 2
9] Colabe A&sto] 2Fdo] Ae] Bde] 7] dglo]g 7} B o] AR (Vocab)
S BPE(Byte Pair Encoding)2 53l +35itt.

BERT R4l BPER oh53t 0|9 A& &t s Z1E BERTO| AR5
HH I FA47t Qs Aeui( ) A #H#e R L [PAD], [UNK],
[CLS], [IMASK], [SEP] 5 Tokeng Z7}3tc}[1]. BERT 7|8te] olH|d] do]gl&

[t

0
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st slA= GPU A 24 2Ha skl of g 712] Alofids =5
St BZ351A|9 Gooogle Colab jupyter notebook-2 2-g-5fo] Shatel w|d

glolgE gttt

CoO & Colab_bertipynb Q rom poogle.colab import drive
My +3 27 4Y HEY 7 drive. mount (" Jcontent /dr ive ')
— LD b [+ Wunted at fcontent/drive
o B B
n Qe amDle_data
<
- B Colsb )
- v [ rsc " |12 drive/MyW Drive/Colab
I + [l 5 b e
B Coiab_bertipynb H 24 2t ERAELCE ARE
B Colsboratory™ =4 M

18 20 Colab &8 GPU 34 +4

Invidia-smi
Wed Aug 7 12 117 2019

| NVIDIA-SMI 418.67 Driver Version: 410.79

| === mm e e

| GPU Name Persistence-M| Bus-Id | Volatile Uncorr. ECC |

| Fan Temp Perf Pwr:Usage/Cap]| | GPU-Util Compute M.
T ] |

e |
Default |

a7 21 9o 52 SRt Tesla T4 GPU AH 2§

a9 22= =294 5703t Sentecepiece 7|8t dojid@lof 4 BPE (Byte Pair

Encoding)& &l AHld HolEE BAstL o124 (Vocab)e TEAH.
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° Ipython drive/My#t Drive/Colab/src/make_vocab/wordpiece.py #
——corpus=drive/My#t Drive/Colab/rsc/training_data/corpus_bcg_toyexam.refined_colab.txt #
——iter=20 #
——fname=drive/My# Drive/Colab/rsc/my_conf/my_vocab. txt

> terminated vocabulary scanning
('O, #E)
(r#ast, "wE)

(v%t' h##gl)
HEOT, THH0')
L, #E, )

THEL|Y, ERCH)
"HELICH, '##.)

M, r##n)
B, Hs
1, T#E00T)
B, HEIE)
‘Z2b, )
‘R, HEI=)
HE #ED1)
HHES, EE,)
TR, HRE")
100", '##.0%')
raining bpe was done

3 22 BERT 842 93t Vocab 44

3.3.2 BERT sgh5dlolg 3=

BERT APAsHES 913t Preprocessed datas THE7] 9Iote] #2929 Colab&
Arg5to] tensorflow==1.14 &4 ¢4 A3t} BERT 7|8t Tokenizations
535} Special Tokenq! [CONI], [REP] F7Fstct. 1831 BCG Matrix YUH S

golg &2 & A =52 9I5te] 18 233} o] BERT Pre—train 4333t}

Ipython drive/My\ Drive/Colab/src/make_preprocessed_data/create_pretraining_data.p
--input_file=drive/My\ Drive/Colab/rsc/training_data/corpus_bcg_toyexam.refined_co
--vocab_file=drive/My\ Drive/Colab/rsc/conf/my_vocab_colab.txt \

--do_lower_case=False \
--max_seq_length=512 \
--output_file=drive/My\ Drive/Colab/rsc/my_preprocessed_training_data/corpus_bcg_t

1% 23 BERT &%& 93k Preprocessed data A4

I 24+= 729 ColabollA Preprocessed data A I =& A & A2

AtshHo |t} corpus_beg toy example.refined_colab_512_tf.recordo]2t= A

_28_



29 7)ol guld dlolelsh A Ht

mlu

aining_data.py:161] next_sentence_labels: @

[CON] D= [REP]
[CLS] [CON]

13 24 BERT7|4F Special Token Expanding 2 =}

713 255 BERT AldSls T2 Eslo 7120 A= [CLS], [SEP],
[MASK]®} F7td EE<] [CON]PJr [REP]O] EE@% WA 2zo ogl
Pre-trained BERT 2 &-&

o] 5 slels) etulelE el ST

Ipython drive/My\ Drive/Colab/src/make_bert_model/run_pretraining.py \

--input_file=drive/My\ Drive/Colab/rsc/preprocessed_training_data/corpus_bcg_toyexam.refined_colab_512_
--output_dir=drive/My\ Drive/Colab/rsc/my_pretrained_model \

--do_train=True \

--do_eval=True \

--bert_config file=drive/My\ Drive/Colab/rsc/conf/bert_config.json \

--train_batch_size=4 \

--max_seq_length=512 \
--max_predictions_per_seq=20 \
--num_train_steps=10 \
--learning_rate=l1e-4 \
--save_checkpoints_steps=5 \
--do_lower_case=False

19 262 9 AAS Fol AE BA 2 I A (Pre-trained) D

BERT ZHElS Hojx
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1% 26 BERT Pre-train =&

3.4 Text to Knowledge Graph

3.3.1 A T A 2 8A =

AAE A2 o] A Fofol|l A Z+ Thol7b Rl et &
AeYstar AAgeletd of® A s AL o] &oh=A] Bdsh=
25 Al (Classification Task)ell sig2teH[7]. ETRI & API AJH|A
I E (htp://aiopen.etri.re.kr/guide wiseNLU.php#eroup0l) 7RAH ] 2L 157] &5
9 1467 % o AR BRAAZ AR L2 AN 9242 et
719 27+ ETRI APl @& &9l ool A3 HEoA 35t I Eo|rH{F-54]

i)

r_>d
2 e

Q!
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g HolHE 7oz ETRI 2B dS &8st fofn|et 235 =&}
At & © AA5| dgstd 17289 7Hiﬂ%* w4 Ao ME dlolH(F) %
Aol ETRI A BES 45 TFEHAeE &Y &+ AT 7=
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Entity A Entity B similarity
Gy = 84%
Jere FagY 75%
21 === el an 69%
o BlE Htx S5iE 65%
ITElE ITAH|~ 64%
Ea YO H4ZT 60%
2020 2016 55%
27|20 iy 26%
S5A = 25%
oAl 1,821,230 22%
=394 1,526,907 22%
H=ELASSHE ] 20%
2kl =3 15%
i Hjo[HTY 14%
el TTE 14%
B s8¢ 13%
Of =< 265,589 13%
=l #EDA 12%
Ex Al 4T 12%
I 3,634,532 12%
ITEHE O] BT 0] 10%
e A 619,003 8%
anl 318,686 6%
oj = 1,924,562 5%
H=LA~ESE 1,526,907 5%
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V. 48

5.1 BCG Matrix st58 flo]g AA 9 Az}

Jol8 HA ] ¥ EA-(Tokenization)¥ Fe4 EA, 7HAE Q14 & L&
B0 AL AA Aurz el Ade APstct dAEE A 7 @ 7]Hko]
Aot HiEo] wol A&l 5¢ 1dS B At AFsE RS H=g)

et 2ot duld dlolg A FE-2 Special Token F7H5 55t9] [CON],
[REP]®} Entity, Relation®]] thet H|Z2YA 228 vttt A9E A&ty A&
H Aol tigt BCG Matrix A1Zs} / ZHEE A5t BCG Matrix A=
9lsto] whol W HlolE =e ¢ FE|= Pandas W7]A]E

o] ZuE L EXo|A go|gxde] defz glo|e B4 W7]|7]0] PandasD AL
st BCG Matrix Ao © Q3 go]gE &6l oy T2 MAsHY

717 32 BCG Matrixol| AH&49 A2 A¥std A4 A A/r&RMS
. Relative Market Share) &= dlo]H(F)e}F 717122l 20208 vj&E<H o] H] s}
of s A 5 7HE 2 miEdS Hla 7] HolH ()9 &} MEe s
A-goto] EAE FE 2.30] AFHEEoH
AR @491 A AHE cagr. (Compound
Annual Growth Rate) & 54 717+l 202018/20161 A 719 &A wiEH
, A WA 2], vpAe £2)E E-8oto] AFERtth &
HE BE cagr AT =RATE(5, 0, 3108486, 1021697)& -85l 18.1%

7} AAEE Q. Eelx BEe xRS =RATE(, 0, 1354053, 680279) & &
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1% 34 BCG Matrix Extracting

12 import pandas as pd

train_data = pd.read csv('./corpus_bcg_toyexam refined.csv')
train_data.head()

Unnamed Before Present Naver kakao
volumn volumn Revenue Revenue

Platfo:m "“ % 7 173 970 C‘345‘!6

il

train_data[['RMS", 'cagr','Naver Revenue']] #['RMS', ‘'cagr', 'Naver Revenue']]

2,173,970

DEREaET

5.1.1 BCG Matrix®] do]g 7|9t x|z}

BCG Matrix A/3-2 93t Business LogicS Z-85to] s dlo]E]oll A Python
matplotlib®] Scatter A|Z}s} W7|Z]E AR5t Visualizations ottt X
AN AANA A2 HlolH (F)e G7PEeE vlwste sig =Hel 99
A FQ BAYAI} Bl Sh= ARt 4‘3]1741“7\]'9}—4 & 7|9 A AP e
(RMS:Relative Market Share)x= Z2E JHA 2|57} 2.30] A= QO™
2z BFoA= 0.27F A= E} AREQ] YES A3 (Compound
Annual Growth Rate) 2 sl [TESHE} Fell= AHQ1e] A A5 (g =H9] 4
Al Aol 11 7o) 4 dYe 71%dol &

0.

a)

ol s 749) ) 0} o el
SR JelolA] 1877} VAR THx W 8%7} AHEIl) phajeto 2
wiE9lel o] 271 Yol Aol HiEale] 2724 HFo] A & A

filo

ZIEem AU 2712 BAHI Y. ol 4 "4 71491 dlolH (F)
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1. &4 Crawling 225 C

import requests
from bs4 import BeautifulSoup
import re

# UlolH(F) mEdE A2 #
rq_naver = requests.get(

"http://dart.fss.or kr/report/viewer.do?rcpNo=20200814001974&dcmNo=74469
45&eleld=10&offset=177077&length=157288&dtd=dart3.xsd")

rqctnt_naver = rq_naver.content

soup = BeautifulSoup(rgctnt_naver, "html.parser")

naver = str(soup.find_all("tr"))

naver = re.sub('{.+?)', ", naver, 0).strip()

fd = open(‘'naver.csv',"w",encoding="utf-8")

fd.write(naver)

print(naver)

# dlo]H|(F) 2016WE tlEHE = #
rq_naver_2016 = requests.get(

"http://dart.fss.or.kr/report/viewer.do?rcpNo=20160816002079&dcmNo=52624
42&eleld=10&offset=129708&length=132448&dtd=dart3.xsd")
rqctnt_naver_2016 = rq_naver_2016.content

soup = BeautifulSoup(rgctnt_naver_2016, "html.parser")

naver_2016 = str(soup.find_all("tr"))

naver_2016 = re.sub(<{.+?>", ", naver_2016, 0).strip()

fd = open("naver_2016.csv", "w", encoding="utf-8")

fd.write(naver_2016)

print(naver_2016)

# &7t MEdE 22" #
rq_kakao = requests.get(

"http://dart.fss.or.kr/report/viewer.do?rcpNo=20200814002188&dcmNo=74477
11&eleld=10&offset=287158&length=197448&dtd=dart3.xsd")

rqctnt_kakao = rq_kakao.content

soup = BeautifulSoup(rqctnt_kakao, "html.parser”)
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noon

kakao = str(soup.find_all("tr"))

kakao = re.sub({.+?>', ", kakao, 0).strip()
fd = open("kakao.csv", "w", encoding="utf-8")
fd.write(kakao)

print(kakao)

# G71710 2016UE HjEAR 229 #
rq_kakao_2016 = requests.get(

"http://dart.fss.or kr/report/viewer.do?rcpNo=20160816002028&dcmNo=52622
83&eleld=10&offset=271961&length=146730&dtd=dart3.xsd")
rqctnt_kakao_2016 = rq_kakao_2016.content

soup = BeautifulSoup(rgctnt_kakao_2016, "html.parser")

kakao_2016 = str(soup.find_all("tr"))

kakao_2016 = re.sub({.+?)', ", kakao_2016, 0).strip()

fd = open("kakao_2016.csv", "w", encoding="utf-8)

fd.write(kakao_2016)

print(kakao_2016)
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3. Word embedding—FastText ©o] FAIE B4 A4~ F&

from gensim.models.word2vec import FastText
import gensim

path = 'my_vocab_colab'
sentences = gensim.models.word2vec. Text8Corpus(path)

model = FastText( sentences, min_count=5, size=100, window=5)
model.save('ft_model)

saved_model = Word2Vec.load('ft_model’)
word_vector = saved_model[ Y]] ()]
saved_model.similarity (H]o]H ()", '&@7}712)

saved_model.similarity_by_word('d]o]H (F)")
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ABSTRACT

BCG matrix visualization through BERT-based
knowledge graph generation from unstructured text

Park, Byoung—Cheol

Major in Smart Convergence

Technology Consulting
Dept. of Smart Convergence Consulting

Graduate School of Knowledge Service
& Consulting

Hansung University

Recently, natural language processing models are making rapid
improvements based on deep learning, and these language models show
capabilities close to human intelligence in various fields. However, there is
a limit of processing consistency for long sentences, and the physical
world at the level of human commonsense is not well understood. And
there is a lack of many contexts for multi—-domains in which interactions
occur. If you learn and use sentence—level embedding data suitable for a
domain, you can efficiently learn a language model for generating desired
reports such as charts, graphs, and pictures from large—capacity text data
based on business consulting. This paper creates embedding data for
training of a deep learning natural language processing model based on
BERT by collecting unstructured company information as text from an

electronic public announcement site of a domestic stock market. The
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knowledge graph was utilized as a tool to improve problem—solving
ability for objects and relationships between multiple domains, and a
study was conducted on visualization that generates business consulting
reports. In addition, [REP], which has the characteristic of the
relationship value between [CON] Token in the nature of consulting
category, which is a special token, to improve the accuracy of embedding
data, which plays an important role in learning of natural language
models based on deep learning. Based on the data, BPE (Byte Pair
Encoding) that adds Special Token, that is, [CON], which is a consulting
category classification token, and [REP] token, for generating the
corresponding report, using BERT pre-learning model It generates
embedding data through. In addition, a vocabulary dictionary (Vocab) is
created by performing BERT-based preliminary learning for creating a
consulting domain domain and corresponding logic. Based on the
expanded embedding data, entities and relationships are created using the
API of ETRI Exobrain. Through the entity name analysis and dependency
syntax analysis of the knowledge graph, a meaningful classification system
is implemented through emphasis on entities and relationships, [CON[
and [REP]], which are elements of the BCG Matrix. Based on this, an
element that can create a BCG Matrix chart is extracted from the
embedded data that is mapped to the entity and relationship of the
added token and the knowledge graph and visualized by applying
business logic. As a limitation of this paper, the process that requires
deep learning—based learning was conducted in the form of a toy
example because of limitations in resources and functions. It is
implemented in the form of a toy example as a method to verify the
process of automating the generation of business consulting reports from
unstructured text. Through this, it was found that the study of creating a

BCG matrix in the form of a toy example is also meaningful. In
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addition, sentence/word similarity was used as a method to verify the
quality of embedded data, which plays an important role in learning a
natural language processing model based on deep learning. Although it is
necessary to supplement due to the lack of unstructured data and
constraints on the learning time, if an integrated research environment in
the business consulting area is configured in the future, a sufficiently

learned model can be created through an automated process.
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