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1. NE

Tzl S A 8l S48 3 9= W
gk ke HolHERE a3 RS 87
oz HAsta FEste] gshs A il A
3o Ao HES 9% B2 FHold. o]
Blo] 782 A A tlofEf e} o] A7
A3 e E 7HAH Akl 7Hsdk A HolE

(Structured data)2} E2E dlo|EY 24, A,
95 ol 2 HolSl B WY o
E](Unstructured data)Z U=
@ dlolEl= HlHlolE o] A% Prl"‘ir—% A B
ofyz} 71 HlFo] Al&AHor FUketal Qlof &
o] Fa4o] B #2511 tHChakraborty
and Krishna, 2014). 7} t322 Q] B3 do]
Elo] 3h}el H2E o] El(Text data) 25-E]
43 ANE aRFoz 235 8 15U
TEL H2E vlo]Y(Text mining) 71 E°] 7
W 3L 285 o] YTh(Weiss et al., 2015). A5
Ql &8 SHo|A HlZ2Y 2 1”2 X 2x(Business
Intelligence) EoFol A= B XE wlo|ld 7] o]
GistA AgEo] ke, FE A EdES
qEFAY M2 A/7E 7135 EEsta
71 st FAo FeAQd gAEAS F7
sl B2 A7E0l ol FoA ithAn et al,
2016; Kim et al., 2018; Lee et al., 2018; Lee et al.,

oft
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™ (Statistics Korea, 2017), "l'dvlc}t A=A A
A AASk] ARIA &Y AF FAIEAR
EEES A8kl ATHABAFTZ=A A EH =
Sol= AAFERAR BFY A A])(Statistics
Korea, 2015). §] ZAFE-S AFFAL0]7] W&ol
ZAF Ae] A A A o] wom, FH9
SHlolE 7 o]& 43 AAd we} ot
g ok dAFolA T AREA FEHI
THKang and Cho, 2018; Nam, 2017; Son et al.,
2018).

2 AT BAR AAFTZAE 712
JElZ TE] RAT AFTE ARTE
she PHES AdBTE AL AA
LA ZATE T A FREAD 02
npo] A2 H 0B & &85t AR 4=
of 71 AA ] SHollA AlFAHQ] A FLol o
T AR FA4 0] 7hestal, AlFT e MEFE
A 24 F A= A3 mds 78
24 gk ARl el T AR 23HE o A
HFAYHAZ(EA)ol tig g 2E HolHE ©
2E mlo|y3 FIl A3} e #HEIgIoR
A Azke] 73t dElE Mgt B48kit
o]Z 3 To] Yl (Word Embedding) =2 2]
el Y =T W E(Word2Vee) S8 E5S A&
sto] A Fol tigk 9 2~E ol E #E F3t
of Wisgstaitt. 1eja AFEIEe] AT(FAE)

B

e

32 o2 of

che A

jﬂ o 2L =

o o
rlr = rul

J

At B8 54T AFRE JlEoR AFT
& =237, 0|59 AATRE BEdE 23
_ e

2R ARTFE 324 WE 2
S 383 M3 AFE ANEtE o, 3FA =
AE golE el AT o

Atk 4ol e 4 Aol olo) W 1L,
s E AT AT T4 AR A
AST,

2015). i} X}E%_— ggate PHe O g
S

o] 9)o™(Shin, 2010), F
2 5AA T AF 2AE YT 458 2=
7| AL st O AdE TR
st A97F Brh ®8 24 S AEE
7199 WEd ARy AE ZAE B3 d5S
BlE O 2 AA AAS F=ASH= WY © Z(Jang
et al.,, 2013), A5 ZALo) B8] A} L8tk
Aol YA HES A7 AE Al
Ag 2 A7k 4 WHe 288 itk
Chun et al.(2010) thEAo] =& FE FA}

¥ a3s o E8) ) o 2
A

v

al.2012) FAFE FHES IS WS
T BEZAE I NG FEE FH
3= 28-S AQFSF A, Yoon et al.(2016)2 o}
2 gs] dHAA e AR A R4
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22 A5 &8 WY e 7]l I E o
Ae A 12 A8E FH ol gHA A, AA L
7hEste] &4t a8y ARE JhEske 3
Ao A thre] 71 o] E3hd St lE A
Hol ZA4Fck(Shin, 2010). 23 AR E3=
BE 3AE e F37|HlA TEs= FF

tlolEuvt th-&F tlolE o]~ 75 7|9 T
o|E]E Wo] &3} Choi et al.(2013) XA}
A 2 g 71332 HolEE FEete] 3 A8
AL ANAFEE 54 B oS3 oM, Park
et al.(2014)& 2% vlo|E|(UebgE £FE W
) E &85 G2B(Government to Business)
AZAIA Y Tl ANATEE A58t e
A ABFATE Yoo et al.(2015)2> SA A A A
o] tlolHE e om dAASt W At
EE B golaH AT + dv PHES A
QFek vl o™, Jun et al.(2017)2 FHZ 1033
Tl A AT 719 mlEd 2 HolHE o
3t At ARG mEd S
&3 A" Xﬂ?ﬁf_} uh At

N
=
O
Hﬂ
i)
=
>
o o:
4
;
ﬁ

TR mr(le and Oh, 1992) g
o}z AFo] BAH T FAE R LA
|olE]7} B8l oSy -S FElF o

A e
dsl7] ofHe A5 EE8HM, FAael

N

el HEE 2 ool A4 2 A%
ZAPREHAZAY), 28IV o)A e 7.3
Fatol FYsE AR ARl , At
amﬂ) AT S AANFA A 050

3}..‘: ;q_E Ozm(OﬂA].;H o

He wl i
R %O] S’J\‘jr. A2 2 AATOlHE
TAHRE ANFEE FAse B¥S A v
) FoE dSsthe WHOE, A AAERS,
S B, AHRY So2 FED 5
ATk AALEE S AA AFuj"Eo] mlHel=
A&HTE 7S MR o E st Tes] H o]
HE 7|Ro 2 st FARAY, BaA44EN,
olFHTH, ATHENY FY WA AALR
P SEH ANALERH FHA7] 3] o]5
T(ARIMA) 23 o] @ 2:0]a St} &4k
R ARSI BEE AAFY 27Tl g
FAFa o] gk SAF S BETE A
of A3, HA EAEA e AAF
LE o =3 9lo] Bass 4R E, Gompertz &

&, Logistic 8, Probit 28 Fo] 7d= o] A}
|53 Aot JAFEFH LS AR FFES T

A& 8dWFete JAABAE FHst] vHE
dZ3l= o s 3 %4263, A Wﬂﬂlm‘ﬂ, A

A2 AL, W, ATl
mlo]d e B3l Aol AAAA Fe EE =
AFaol ek AFTEE T4 TES Al
FroM, FAMT BEAL oA A
o Aol b 2 AE el
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2.2 Word2Vec2 &&st A4t

Word2Vec BE-& Aol E HE|5}ste] HE
3kl st ©o] uY(Word Embedding)
dug]Ee R, 2013 GoogleAloll A Aot
g AFAAEE 7IRke] o] S RE(NNLM,;
Neural Net Language Model)©]ThMikolov et al.,
2013). ‘FARSE 9P| E 7HA = dolE fARSE &
Wol A AR = Adoge] EAF A
(Distributional hypothesis)©ll 71RFs}e] Hlo]E| 8}
F& 53 gu7t Hidt Gl ES AR TR
HE-F7lol|l XSS T FSHrh(Harris, 1954
Le and Mikolov, 2014). Word2Vec?] &< W42
CBOW (Continuous Bag Of Words)$} Skip-gram
o F 7kA7} EAGTE CBOWE 4 TolES
Yguto} o] 2RE FAH(FR) TolE dS3=
[e}

4o

i 55 9
Sshs Wajolth. dWhA o 2 Skip-gram St W
o] Jgg 5o FHA H 53 o B
ol ALE UHA UTthMikolov et al., 2013).

and Lee, 2015). tiEA o2 ow|Ql=

AEE Bt 8- R AAsta FE517] 9
&l -85 7 (Heu, 2018; Ngo et al., 2016; Park
et al,, 2017), E4 FAo] wet E3, AL}
SNS, & BlF & gdd TR EAE EF/S)
+ o &85 AHKim and Koo, 2017; Kim and
Park, 2019; Lilleberg et al.,, 2015; Stein et al.,
2019; Yang et al., 2019). =3+ Ag2le] EA3}

Tl A, A% Sl et Fojt ol gEE 4
F oD NsE FRAFE AF FA b
(Grbovic et al., 2015; Kang, 2019; Vasile et al.,
2016), 5/ HES} AR o T& 48}
= 24 B4 9 29y vlo]d(Heo and Ohn,
2017; Lee et al., 2017; Liu, 2017; Park and Lee,

2018; Xue et al., 2014) Sol= &5 At
U2 3 ko2 Word2Vee @2 go] o
ojo] dugol Hz3tE 97| wWEol =0
tolHE 28 v FE35)A 5= o8 7HA £
AL, ool Agel=s =

& sk 45 PPN 9B ATES

A

(Choi et al., 2016; Kang and Yang, 2019; Kang
and Yang, 2018; Yang et al., 2015).

£ A= Word2Vee ¢ 8lE5< ARTE 5
Aol Hx=2 Hgsty 1 LS ee) 2

s L CE

3. HYY

3.1 A9 H|0|E

B Aol g3t tolEe FRE A 37t
A2 g Zow, 7t HolEHE &85 HA
AT ZEAN 20 A= 3.28004 At

T 71gEol Aatste AF 2 ol W=

o Gro that dAElelHEzA FAA L] 2015



Holz - 24X|3 -

AF2AL T AZEJ(C) FE2o vlo]a=zH| o]

£ F&3FYTHRDCI9021001). ZAFE Z A}
il«l FAY FR7F EAEE AR 9%
olal Ak Al that Hlo]E|(345,10370)E F=3}
712 dolg Aoz &85ttt Aol AME
FE(BE)S AGA RS, =Y, A
TREAD O, ALY FREARD A A
ol HFTAMAFEA, MEY BIF(%),
AEFHRIFITEFAYEF(KSIC;  Korean
Standard Industrial Classification) A|Al&EFZ )
7} 3£3+= o] At} Table 1-2 tlo]EjAlol] T3l 7]
2 A B4 ATE JERTh A FRE
FALH FAYG R FEEET, AE V)
A FAROl ARAEkE HIF 9
99.1%, TAF BlIFol 100%%0 7192
97%% AAsATE F, AT 7VIHdES] AY F
FAF 9 vl ZFo] w9 3 —f—} Zo® et B 4
TolA = FAIRES B
o &4 oY 719 EY] FA

ook

r>—{m£rﬂﬁ_msz__oﬁ

(Table 1) The summary of raw data
(Economic Census Korea 2015 (9 or less workers))
(unit: number, million KRW)

KSIC section C (Manufacturing)
No. of establishments 345,103
Total sales 154,721,910
Major business portion (%)* 99.1
Total sales of major business 153,141,818
Mean sales of major business 444
Max. of major business sales 247,170
Min. of major business sales 0
No. of text (product name) data 337,581

* The ratio of establishments that major business portion is
100%: 97.0%

1532 &, A viEd Boe 44499k Al
VAR quOLE]‘D*E} Z 345,1037] AF4 A dlo]E
T ASAE A3 HASAAFEA H2E
HolE & 337,581 2.2 YERgT

B Aol A AQkshs e o] &3, o
Fgolo B4 tiidel M= ARTTREE A
< g AT Y A3 By WEelA A
1 AEFT B2 Al 7o E &85t 93l
AA A AE3t= KSIC 3] ARlojs
= AFHoez FEsAH. SAHNA=
KSIC Z} AMgERACHE 793 E7UHE
(A9, A & AQ)S AHste EAE AT
skl lom, AAER GAA = Alols &

7 AZHT Ajslofe] 4

¢

N oot o, m o
Olt

3k 11,65471 ARl = Zﬂ%L—% E%ﬁ}% 71%

AFEH O 2 2833 THTable 2).

=8 B e 4% A3 dads
AT =Y S Fol FAA AGTFEE A YA
A Ao s & Wat Ak olF 99 5

etk FY-AxHZA FEHAME ¢
2,100o78 FEE=E A ] Ak =3}
HAF ALY T % % ud ZARsHe]
WESkal Yok YukA o2 1091 o)A AbY A (oF
75,0007l el A5k zA}ske] WHEs}lr] w&ol)
B ATl A F83 FARS 93 o3 ARYA
o e = ZEH dolE 7} AN 201549
S AAFTZAE T AAEHAT] "ol 99l
oja} AFFA e = FEEE HAE o]
E]7} &A%},
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(Table 2) Part of index words by KSIC sub-class

KSIC

Name Index words*
Sub-class
M AT E, IAAYDE, JANFDE, NASALE, 7IALE, uFa=, 5
17110 S B3 v)FWET HEYEE A4AASTO AR, HFAAER O AT HF

Wx, arEE ABPICIARD), ol AYLE, ENYE, G EA DL, 3}
s, garEs

LED('Z33t}o] @ &) 3 UV(ultravioletray, A2 A)HE, 712227 0] F(dual, 7+ 2 H-7)
BE AP ZIRAT), THEFURE, AP SRE, ARS(AEARE), 1A
FE5LS, FUEAE, SE(gow)FAAZ, JEFT/AE, JEFHTEREA
28410 | AT L AZ A2 | X)), JEFAE, W/t A Z(2H8), YLAZ, Y ARISSULS), Wb,
aZeo| $uAd S =, Py g, vgdeto| =z vgdelo] =(metalhalide)
Pz PG, SHAAZ, NdF, ddPz MAHAHZ), BHes, WU Z(beamlamp),

AR SHBAT,.

DDR(dancedancerevolution)(227]), AlYEHF454718), ALEEFEY LT3
), AYZFLEAD7I(M Y 584718), TAHLZEANZAAAAULY], EFTEG4A
33402 BAAU7 AxD | 471, v AT, HIY LAY SRR AT 7|92 ), BiY AN EF, BIY A
A7), oA EAINY], FHADET, AU, LFALAYT], AAAYD, A
LAY, AR A LADY], HeHIHAAADY], FiE&SAINY]

* Index words were refined by text data preprocessing criteria applied in this study.

w2t FA who] AR olH ZHE 92l o] o] AFH A4 Je WEY HEE 5F
3l AFAAIS] 20151 F5E E31 HolHE & g Asgkste] g AFTe] Wi FEE 54
E(RDC19021001)3}] 7+ F5o gk AA Al gt mpARte 2 B4 FRES V|EoE AA
AR g9 B HES 5 FHE AR AAD F£X¢ vudozn B HEY 4%
molo] Wl HrIE stk = W7 AA 7 2de eFas TN
9] o] ZZ 73l R version 3.5.3% ©]-&3}o

32 97 29 THSATE

- ; Go o 7+ RAE FARH O AuRd, HolE 3
E AT wy o] AAZ < 2¥-S Figure | S M= kol A vle}l 7ro] BA1H 7

o4 dHolHEs 3T H olee AA, 7tE

2L

9 G Hole WA saan oo o0 SHARUEM FEY viola=rloH
; gfﬂﬂ;} tle]H %‘_WordjVec %_:T’_a %%U ;—;' 5 e %jg_-g}ﬁ? 76]?1] S e
et o e oot UES A R A 2 A

A eRA e 31kl 4 EEe] AFZY NETFR Aol AHeE
a1, 9 %{hﬂlﬁﬁ Al EH7E 7%1%1_(%/‘}15)% o} dlolE A7 DA ML 2 go]EAlo R
{]%Ei %7@ Xﬂ%‘iﬁﬂ AR /"ﬂ%”‘é%% - HE A EZo] et € AE Ho]EHE nE 22
Z3t] AFTS =& oo FE2H 47 Sl AA AHYS 23, Word2Vee TS

~
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Raw Data Collection
(Economic Census microdata,
KSIC index words,
Mining and Manufacturing Survey microdata)

Text Data Preprocessing

A

Word2Vec Training

A

Product Groups Extraction
(based on similarity)

4

Market Size Estimation

Evaluation
(Comparison with actual data)

(Figure 1) Research model

#18l KSIC A Aol whe} F-E-8ke shte] &
Mz ”PEME} Z, 5Y T KSIC AAHEFl 3
st AlFH71E she] #A40 2FEHES
t5& ﬂOIEV“Q TAstA
Word2Vec 3t @A = FA4E delEAl
< Skip-gram 215 A8t SHE5AIZITH WEH
A o] A ARk 2 Fhmo] dudo] At
stk A A e 300 AHS A8k
(Choi et al., 2016), 35 9= A7(FH
27l @& S5 AJA)= HAstE st

1o ot

Aot AEF =& dA A= KSIC AlAEFE
ARINNE 7|FO 2 77k W F3tol| A5}
= AZFHAES FE3= dugES T+

o ¥WE I W Ages ZAR] AE(Cosine
distance), FZ2]= A&l (Buclidean distance), W
3tet A 2](Manhattan distance), FF&Ek ]2 A
2] (Mahalanobis distance) 5= &3 7& U=
o], ¥ dFlAE o3 2ol AR AR

Al FAIEYE 71Zo 7 ZHIAYE AZHE

P -
2 FESYT. B 7)1 20] B 2 A4S
TAE 2AFo 2N FEHE AFTe HAE
=
milarity = ___A-B
similarity = cos(f) = AR
A; X By
A%y D52

W Ed =4 dAAE 4 AFT EF &
AlA AAE AFe] WMol wep AR
(METFE)E AFo 2 A=33th =, KSIC A
olE 7Eo & —ir%% 7# AFH A sf &
ANA =3 7]8E Hlo
o AFE W= dHolHE zgo}oq dakst
ot whebA A2 EoF 11,65471 ARl E 7]
o= FAF AF T ARTEE TS T
UATE L} ARl E 7|FEOE JF AR

+ A FxE FA leBE FAE A
27F dupd AEg 2191 getstr] o P w
A miR| e HIE dAl o A= 7] =AF B RAE
AA golEQl 20153 B A x=Hd x4 2,077
7H EEBE:‘i HZOH /\;qg]. X trzsﬂ L 55}] 5013L
FEHE J|Fo 2 4EH AAFEIT drhg

ALgE ke 7HA = AE Hol& AT 55

é

HN ¥ ¢
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4, HTAD

4.1 g Zn

g 2E Ho]ElE Word2Vec 3ol /\]-3—8}7]
of &tA AA Y Y& T AT EAHE(F
(), PHRIEQ), 7HRE() §) 3 M_H% A A
S (AA dlolEl 9] 20.3%00 E3), LHHEAL

oA A FHE Aol T Z3FE YT “A
Z, “AZP, PRk T @ E A ASATHA
A dolHe 29.5% 3. AAY FF F
Word2Vee e5< 93 8| ~E Ho|E 9] =
ATz} stk &, 34 JH 9 HolHEREH
KSIC AAEFol w2t A3 KSIC &FE=
A FH S0l EMFLI Aol ZIHEE FEHE
WA T 357 7 AFH H2E oy
(3AFZAL o] 22 H °]E(337,58170), KSIC

AR10Y(11,6547W), 3 - Al =P =2AL FE5H| F

=12, 0777H))% Az AlA R
st F

ol met 27
& 46179 FAE Fx3}8H

S22 R WordVectors 2] Hejg]E o]
£3lo] Word2Vee 858 35t th A &3 Al

%L%UE &) 9

3 BE A|Eo] &
ofof 3t= & WHES EAY, dolo HAEH
Hl S (min_count)= 12 A A

o
Hahgiek. shrol B
o= t-SNE (t-distributed Stochastic Neighbor
Embedding) ¢ie]&S #&3te] HE F3lho
WPE AFF L 2P FaAA S5E A

HBE AZHH o2 8135t H th(Figure 2). t-SNE+

HIAE A 4 71 F9 k=, aake
OJE|E 2x+d E& 3RS AAYPOE F4dt
o 7HN3E stedl f8skAl ARS-E TH(Maaten

and Hinton, 2008). Figure 20 YEE nle} 2ol
A& o2 8A3E AZHA 78 717 274
Y3k AL HBH 02 FAT + ek o

% i =
. S P
S BRO| O
2z
%%l%@@ﬁl =T s A
8 < = ot A
. 3 B =]
THaR ug
sySus . 2 o4 odE= ol
e Nori 8 =1z wamp, o, BN TS
M ege 9 LS oA S
uRH, 48
2= z ) “sgj 13@%% =
=5e38 szREEy AL Egjtfe ﬁgﬁ o ‘iN 1)
- “f%% EN e § ﬁ{ A E %E@MO{U} e
£ ° smny anzee s i =t g‘gjc@@@ﬂw - 912‘\%%5
AT 2 = N8
s 48
4 S &5 *)%” o= 3m -
it e J@ﬁ?@@:mTE e 24 Hop EATE
e AEAAE oy O *i AR
2 gETEEEE] N e
Motz m
peom Ol 4B 0| 2 %@5
0 u
By - et
8 =
o wE AGE  BERD —
FIRFR
] BENE
; e i’ wae
: *H

(Figure 2) Visualization of Word2Vec

training result using t—SNE
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HES FESHL WETEE 4SS B¢ BEe
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(Table 3) Part of extracted product names based
on KSIC index words

KSIC Index The extracted product Qosing
names Similarity

RN ETAF DY NAETAF 1.00000
AN ETAF =7} 0.97558
I HAETAF ETAL 0.97350
AN ETFAF ETAE 0.97186
RN ETFANF w3 0.96755
DA RFAF T GSA k3 0.96408
AN ETFAF HA} 0.96396
AN ETAF NAETS 0.96334
DA RFAF MAEET 0.96321
A b e s HEHUET 0.96279
AN ETAF N 2} 3 - 2w 0.96250
THAARFAF | POPAA AL GG | 0.96225
RN ETANF ETRAARIS 0.96144
AN ETANF Nz} 0.96057
JHAARTAF Ao T 0.96040
JHAYAETAF ZAA 0.96034
JHAARETFAF | Aol 2=vAREF(EEF) | 096014
DA RFAF ZetE w4 0.95989
DAY ETAF AR IHET 0.95988
DAY ETFAF 279 0.95970
7E 71E 1.00000

71E kil 0.96158

71E FAESERIE= 0.94331

7E AR EZRI= 0.94096

71E ArlBEZRI = 0.93779

71E ARTE 0.92920

7E HeRRl=AE 0.91817

7E EQfAAE 0.91452

HE A& A 0.91217

E A8 0.91128

HE ZkEA 0.90771

HE 7+ &7l 0.90747

AE Ael5 0.90715

7E A 0.90585

7HE AEEZHA 0.90412

E E2THUAE 0.90401

7E E23 U7 0.90307

7AE FEIA F 0.90298

7E AELEERI= 0.90246

7E EAY S CIR=R= 1 =] 0.90200
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(Table 4) Comparison with actual market size
(Ratio=predicted value/actual value)

Indicator Values
Correlation coefficient (r) 0.513
Median of Ratio 1.24
Percentage of Ratio>10 9.15%
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(Table 5) Examples of market size estimation using the proposed model

(a) (b)
Extraction in Estim, i i i
K ety?/%?d The extracted product names siCn?iISari?y M asgketats?(zje Er?etrng?dn The extracted product names s?rrc])ilsér;i?y hf;ﬂ;ﬂtatgge
el 1.00000 ol& 1.00000
AAA & 0.96432 FE 0.93485
YubA & 0.92642 o] &7l 0.93284
FFEA7] 0.91971 A7FH 0.93003
ARA71AIA & 0.91551 o] BHAl 0.91613
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715 AZ%7] 0.90523 AT H 0.90387
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A EA A A& 0.90200 o] B AT 0.89553
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Aele kA& 9~ E 0.90118 49,743 P 0.88891 264,531
Ao AehE 0.89863 | (million ol & 7o) & 0.88506 | (million
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2FEAE 0.88971 | A o] & 0.86846
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Abstract

A Study on Market Size Estimation Method
by Product Group Using Word2Vec Algorithm

Ye Lim Jung* - Ji Hui Kim** - Hyoung Sun Yoo***

With the rapid development of artificial intelligence technology, various techniques have been
developed to extract meaningful information from unstructured text data which constitutes a large portion
of big data. Over the past decades, text mining technologies have been utilized in various industries for
practical applications. In the field of business intelligence, it has been employed to discover new market
and/or technology opportunities and support rational decision making of business participants.

The market information such as market size, market growth rate, and market share is essential for
setting companies’ business strategies. There has been a continuous demand in various fields for specific
product level-market information. However, the information has been generally provided at industry level
or broad categories based on classification standards, making it difficult to obtain specific and proper
information.

In this regard, we propose a new methodology that can estimate the market sizes of product groups
at more detailed levels than that of previously offered. We applied Word2Vec algorithm, a neural network
based semantic word embedding model, to enable automatic market size estimation from individual
companies’ product information in a bottom-up manner. The overall process is as follows: First, the data
related to product information is collected, refined, and restructured into suitable form for applying
Word2Vec model. Next, the preprocessed data is embedded into vector space by Word2Vec and then the
product groups are derived by extracting similar products names based on cosine similarity calculation.
Finally, the sales data on the extracted products is summated to estimate the market size of the product
groups. As an experimental data, text data of product names from Statistics Korea's microdata (345,103

cases) were mapped in multidimensional vector space by Word2Vec training. We performed parameters
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optimization for training and then applied vector dimension of 300 and window size of 15 as optimized
parameters for further experiments. We employed index words of Korean Standard Industry Classification
(KSIC) as a product name dataset to more efficiently cluster product groups. The product names which
are similar to KSIC indexes were extracted based on cosine similarity. The market size of extracted
products as one product category was calculated from individual companies’ sales data. The market sizes
of 11,654 specific product lines were automatically estimated by the proposed model. For the performance
verification, the results were compared with actual market size of some items. The Pearson's correlation
coefficient was 0.513.

Our approach has several advantages differing from the previous studies. First, text mining and
machine learning techniques were applied for the first time on market size estimation, overcoming the
limitations of traditional sampling based- or multiple assumption required-methods. In addition, the level
of market category can be easily and efficiently adjusted according to the purpose of information use by
changing cosine similarity threshold. Furthermore, it has a high potential of practical applications since it
can resolve unmet needs for detailed market size information in public and private sectors. Specifically,
it can be utilized in technology evaluation and technology commercialization support program conducted
by governmental institutions, as well as business strategies consulting and market analysis report publishing
by private firms.

The limitation of our study is that the presented model needs to be improved in terms of accuracy
and reliability. The semantic-based word embedding module can be advanced by giving a proper order in
the preprocessed dataset or by combining another algorithm such as Jaccard similarity with Word2Vec.
Also, the methods of product group clustering can be changed to other types of unsupervised machine
learning algorithm. Our group is currently working on subsequent studies and we expect that it can further

improve the performance of the conceptually proposed basic model in this study.
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