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Abstract

2011 Korean Economic Census is the first economic census in Korea, which contains text data on menus
served by Korean-food restaurants as well as structured data on characteristics of restaurants including
area, opening year and total sales. In this paper, we applied text mining to the text data and investigated
statistical and technical issues and characteristics of Korean text mining. Pork belly roast was the most
popular menu across provinces and/or restaurant types in year 2010, and the number of restaurants per
10000 people was especially high in Kangwon-do and Daejeon metropolitan city. Beef tartare and fried pork
cutlet are popular menus in start-up restaurants while whole chicken soup and maeuntang (spicy fish stew)
are in long-lived restaurants. These results can be used as a guideline for menu development to restaurant
owners, and for government policy-making process that lead small restaurants to choose proper menus for

successful business.
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1. M2

L5 ujARE] = | olH AlthE wolste] 43 &7 (volume)} whE 273 LI (velocity), thdet

FENSt 72 (variety) o] 542 7HAAL Sl OB 2R E o1 gle 7HA (value) & LAs= A°] L2
= =

a9tk ol R ‘113110151 Aol AE Z-go] thEAd P2 e toly vtolde F<
AP35 HoleE A7 wgo H2olt 44 o)
Pk opje} eaE, ow 53 2ol Welsh P27 BAE MAY S T2 dolHE e @
FE0] Wol RuE1 9= FAolth(Vijayarani®} Vinupriya, 2013; Bartere2} Deshmukh, 2012;
0 %, 2011; Choi$} Kim, 2009). ¥]F23} to]8 FolA HEAE HolEE 7Rk 2 3 to]y ujo]
HES 92 E ulo] g (text mining) ©]2} 31 o]+= Feldmani} Dagan(1995)°l Y&l A3 A7
o] % ThFRE Fofoll A W of sirt.
B HAE vlolde F2 oA AT FHoE A7wel Utk o] /u daE wold AdE
2 7HA] 278SHARE, Lin (2003)2 A4e] A 7|Abel] 59 253 W-§ Abe]e] *(phrase)E WHA]
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A7l "AE ulo]yd duglES AASE A Mittermayerdt Knolmayer (2006) + 2~ 7]AR EH
St 7] Al RESE oS3t | o] /HEE HAE nholyd 7uke] AlA|EE (prototypes)S WA
H7Vekdth. kol van Driel 5 (2006)+= 500071 ©]/4+e] 917+e] % ¥ ¥ (human phenotype)< —E—%—
vlold e AMEAIon ek AU fAcl AR Jl5e] SHolA Bl
BT AS Wk Fels Ao ohileh Bro] e SAE o}
19 AT T & A2 ek Kams) Song (012)& AAE ol G FEIAH JTAL, WA,
A7 Ug 2 =2 oL Tl B4 FHEA (clustering), EHFE
éﬂ,(classiﬁcation)A A¥E 538 vz, Yangd Ko (2011)2 ElAE wlo]do] 3 Hofol Hjw
o]d (comparison mining)< o] &3te] ¢ HrP e} 2 A} x3HE o] HlZEFOIA vl 84
2 AEHow 2354 UL ANNAG Aln (201)2 D70l § BAE wes 2w vl
Jd (opinion mining)<& Y AAH A AAS FHEL AR LIUA FS 2/ o 71A
23y ulo] g A4E Ao & (computational linguistics) 0] FE5H oz BHIAE ulo|de] dFol}
% 9o,
E AFelAE 201130 HEE A= AFAIE o2 AAIRE AZRAL] tlolE & 34 &
QA oz dEzAS 284 2 Belx 2AE HAE ARo] BFo] AL ol
83194 24 S42Y QAL AT A A A AL DY o) ol P A
2 AR (o], ME, FAIY) D W= A2 (o, HAT, AAA 7HY o9} thE WlFHe] HAE
A5 E AA B “5“‘ =284 7\}%?54]-4 Aol gt & o thhEd B4 A=ttt Eo AAE
2 ARk HHolEje] o] AT vlold S A8 ] WA BANES wAY o) met 1
0 RIS olol ek A2 WL ALTEZN TR o] A vhold A AT0] ol=etlg
AN ek $A 230l ARl BAE vloldel B S DekeA 2 oteigen,
TIAe € L2 ST A0 JATAG 338, 43AAE B3} dam b g2
AR AR B4 ABE A7) et Bow sPoAE A2 BAR $4 A7S A S,

Cl
=

r°"

1>
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2. YAE DjolYo] T 2hY

H2E nlo] e tAE Ao wel A AFF X 2|34 (data processing) ¥ A5 H4(data analy-
sis) 22 U= ¢ Aok A7 Ae|FAols R AA (information retrieval), FH FZ (information
extraction), XF¢10] *] 2] (natural language processing) 5= 7|WoZ EHIAE Ho|EE 7l53= WA
ot} 2 AL dlolg uloly, 7]A|8H5 (machine learning), 57} (statistics) 52 &-&3fo] =
sE2RE ou) gt ARE FE9E QAR BeE (Hotho 5, 2005), A8 AR 2
B 2449 PUES A85] AR AT AL Eolt AT DU A FolckJeons 5,
2013; Chois, 2009). F23} tlo|E]E AM&3l= dlolE] ulo]do] nl3)], BAE nlo] s} Zo] ujEx
3l dloJHE thF & A9 AR AP Y Fasrt AdeR wrt 53] €AE nto]d gh=o
U go] 5 EHl JEAA AAE YR 517 wZoll AR A=A A Ao AHEle E4A
oy A5 A ZAxke] Aol & 4Fs St
245 Aol A AA 2 (preprocessing) 7F gd HAES Adhe A& AHd (dictionary) 5]
o)z} Bt APAE AE WEX (Lee 5, 2010) s shao] Fejx HA417](SWRC, 1999) S3} 2
o] Ztz ol TAgle]l /NUF I AFH+= HE AT A A5 BHA AR AR 5T AFA A
Aol th. S FHdhe FA A DAE tolEuo]x8] 3718 EFAHoR EoE 5 e, o
xZQl oz B8 o](stopwords) A A7} Atk (Hotho 5, 2005). B&o& YWES L = AR &
o] F38] & ol & Lo, ALdoA ESolE AATCEN Z FH &4 glo] dolEuo]xe] 3
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Figure 3.1. Flow chart of data analysis

% F4AE 5 Utk BEolt 54 RoplAw 807 5t AR Bgole} Ropol BAlel 34
28017} Hl Ak 28017} Urh(Lee 5, 1997). HAE vjol ol Wg ARS A8 AP Ak £
Fofoll ot Tolzh Aol SR A GRAL SAE Holglont AR Bgol= Aok s 4
S7h 2AF) WRel Bo] Aol RSOk ek thAl e W AL Y L 48 217 wke
Addole] S 57 Azl B AT 5 vk W 54 Az0) BA 75 A AHA

S}
wor #e(bias) 7} AT 5 Atk Bo] 9ot 54 Ao

ras }ﬁﬁ}t AR 24 545 245k b 2840tk A}z%
TF5o] GRHY o]E HlFe g A8 FAS AAlSte] 2B e Wik 74 55 3 o] e F
Ak RS SRt
3. ANl Al2o| EA U M JIQ
2011 AAERA = Seluet A2 A= APAE oz AN ]s} R AR Hol ALzALE 7]
ZUsE 2010d0] 7|29 AH|AAEZRAL) AAEZALE B33 Ao|th. B A= EAH
49 5 A2l Dok AUGIA 3 9 $AAYS 9 A 24 % 249, 2 FAAE B
280,717709] @4 AR ARdA A =3bste] AT Af5e] 571 Dj& e A, A

o) 5 7239 Holee} Bo] HAER o] o]
A QAA R Go] HAE vlo] e o

2]

pud

a1 7259 vlolH &
Az ARsgdon oRHons
}\

#913 rie doltk. w
458 9AE HolE e

T239 vlolelo] A5 WY sel AT B4 AASGTE olge] B4 AR Figure 3.10] A5
o] gk,

3.1. HIAE X2

2011 AAFEAL) S 0 AR hT 2O Dol dLEE SRS T A B2
AHYe] FRE ANES el RO /e 2eEe el tojd PoR Telw B
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3.2. 223 Al

72 AR AFFHE BE vel e daE Aust @ BAE Fx dolHt AT, Y
e, 8Y W, AQE 7 o, B, Abgele), EAETR otk BT S A=
A7l SRusol AgaR, 1Y DL oD Ael FAAgeIt A AY o3 9
FAHY AU 2@l 719 GRE Hehc, w5 M) 2 004 JAEE §
23 e Wolnl Aol (el WU TEA A (FHNEE AP FAE DD
G AR TR E 7 AA SR w2 ()3 (6) 0% FRslel 247t 49 ols) A4
A} 5 o4 AAAE oz Bk 7M AYAE, AY D', EAETE L o §3ke] 27
8 B SIS, 99 1 e 49 J100) del IS AL A 3 A

e MR Wgoly ARIAl R HgE AFGA FARE ol whEl iy 2 GA AR
Eole HEY Hgolty. o] WALl ek 7P (dummy variable)] 44 FAL TS TOo
W, 7 A= Table 3.10 A= o] it
AR, QA 71 \FE BE7] 98 2011 AAZ A2 2AFFEAIEA 20119 6Y 2498 7SS
2 3to] ZF AFAlY] A Y Axre) AdF € g o83t F FPUSE AR o) F B AAAIES
Al 7R W, A8 AFIADN (S dddg 29 mRh S gl 2009 7Y o1 F), g ARIA(F
FPd4g 109 oA, & AP Aol 2001 6Y o]A), ‘Lt AJA(F dddert 2d 23 104
uvhE HESSETh o] uff A8 AFJA 2} g ARIA] ol ZH2) st 1, 28] ko d 0
o] H& 2709 7PASE =9tk A, ARAAl R E 712y RARR S o83t ThE v
AREE gho] 1 o FAAEZE 5 o)/d2l “tia AFFAD, 00]™ 49 o]3kel A ArdAl 2 ER73}
= /MR 2ok gEbd B Ao e AT, AAR 7hg] o, cujE W, cAliol e Y
71& Wl <94 717, ARAl R 3 AeE o] &3te] tiE vlwot HFehe AMEAITY A
4e Lolgo2A 7t WiwE HFshe AMdAlY 53 vhetetarat sholrt.

oft

4. BIB0| HAE 0}0|US 0S8 A AL2 24
4.1. A= Xl

B AT E ARYELY AT U UE g 35 o] Helg FHOE thE 67H A8
Helahd 722 Aok,
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Table 3.1. Two derived variables with dummy coding.

i i B
AR AR A 10
D 77 A9 AFG A 00
24 A A 01

3 Az
A o ARG A 1

G AL A

(A= 1)

(A 2)

(A2l 3)

(A2l 4)

(A 5)

(A= 6)

ol4te] 6714 Aol
261,045719] 34 & A
AL 7.008%01 $NFSHe = v
goll AgetA] e SHOE 1$°W g Aol A AAF AT o714 2w AR o] gud
E—“AE‘— I:HB_ }\].240] ].1‘/_ % ol
g A

3]_}] oJ—O o] o L ‘6]—/\1 %/K]

FEZE T (punctuation)E FW(Z, 8 7F Hojxr])o & gl BlAE unloloA] ¥lE
FEAL Hojxr] TR o]F |7 wj&d WA (,) O]uriﬁ() 59 F5H A FHE AL
L3ttt A& B ‘g gRol. 4 E ‘HH giFo] I 2 At

g2l MM
o A £ ATAAL D Epol &, B P, 9 59 2
3 1=}
=

=M

R, ER 5 AR o2t Aut glov NEst o} 4
A Ao o7 BARL A AT, FR B, AN ) 5holirEe] 29
o FAlo] WE B ERE ob/|Bhe WA (P, WY, AR 5 F A e
SELT

SE 2 R LFE FPBCL. FYFNY rEEFIAR, ol oAt} 4 Fg4el
EEolZ AT B AROIA WM BAE 28t Y LR A
A, AN, A, AA AR, B, B (), WA, () ol glek
Hojosr]sh Hoiznr)E 3 of “HPAAAARAAN £ W A AN
A AY EE ol AT, B0l el o1 ohie el v
¥ 5 gled, 2o 24 Dol gl wojel <37 g} o] =
gt B AmelAL: To, FEe,
$ol AR Hojns] BAL F5 BE

mH
:
oM,

Zogck B4 vEEe Ao welold 9
FEEFOITh A, T Ab
Fashe] RS BEAsAt 1 ozt

A2 E F 280,717709) A SAH Y AHAA thg Azl sl 283 2, F
AR ARA] g A5 HF B4 ez d 3ok DM sl A A
Fote 19,672709) AFGAIY ABAEAF sHAETE G5l tiE SHEel o

gl 9 758 ALSA AR B A= glTh W e AR

A5
i 391 AAINA A FBHE A Eel BE SIS o] gt BEs

o] A=A = §h7] wZ oIt
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Table 4.1. Top 5 menus offered by Korean restaurants during year 2010 across provinces.

2 o 191 2] 3] 4% 5 9]
] AR AT 3] gt w25 @R A
Z
a= (8.68%) (8.67%) (8.41%) (4.44%) (4.41%)
o= Wt AT A3 AR A N S
=T (9.28%) (7.63%) (6.10%) (4.11%) (4.09%)
B patel A A3 RN AR AT v oA ¢
e (13.69%) (7.01%) (6.69%) (5.98%) (5.35%)
PPN 113 @R A AR AT =4 = A=
TEH (9.53%) (7.88%) (6.63%) (6.42%) (3.99%)
o) A 504 A gt A3 AT v e
=
ddZa (12.41%) (9.94%) (8.35%) (4.58%) (4.56%)
ol 9t AR AT A3 3= v %
R (12.65%) (12.15%) (7.87%) (3.65%) (3.51%)
3ol gt AR A pia 53] 3 =
7 3 A
AR AN (14.68%) (12.62%) (7.55%) (4.71%) (3.37%)
o Abol A A3 AR Aol w25 w37 A = 2] Zhv]
e (10.65%) (9.19%) (5.33%) (5.29%) (4.26%)
A7 9t ATl A3 AR A N SR
e (9.49%) (9.39%) (5.70%) (5.38%) (4.31%)
vol A A3 gt AR AT vl 5 paa
AR =g
e (10.30%) (8.80%) (8.22%) (5.61%) (4.46%)
s ame AR AT gt =4 A3 =
o= (11.53%) (10.58%) (5.17%) (4.47%) (4.44%)
S g gt A AT ol A3 v AR A N
TR (10.76%) (10.12%) (7.92%) (6.28%) (4.69%)
Aarm gt AR AT A3 v 5 <A
dess (22.27%) (9.48%) (7.38%) (5.59%) (3.26%)
N gt A3 AR AT v 5 ol
% =
Az (20.38%) (12.81%) (8.14%) (7.71%) (3.27%)
e A3 ATl 3R A =g v %
erem= (11.74%) (8.08%) (7.92%) (4.26%) (3.82%)
e A3 AR AT o2 A3 7\ oA ¢
R (13.85%) (8.78%) (6.96%) (5.86%) (3.92%)
Az A A3 w27 3= = 2] Zhu] AR AN
o - (11.25%) (6.23%) (5.80%) (4.57%) (3.70%)
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AAS 7 B 49 570 A7) viwEE AHATOl(8.68%), A3 (8.67%), WMWH(8.41%), W&
F(4.44%), BEAN(4.41%)7F AAct T3 4 ASERE A 5709 A7) tiE HlwE AHEY
TH(Table 4.1). 4= A ollA] A3} Wivte] 1915 AP ot A=mH oz AFATlE AT

she AFRAIY 7 7P gkt ol ARIAITTE B A9 ElA ALY iRk o Ao 7
191~39 & 2414 el o Wel E7 Wieor Azt 443 39 2 s ket ARe 7+
PR, ARl SolA Fashe AFRAITE e Aer yebgedl, WA g gAelAE o
& vl Agehke ARAIZE B2 ol Solsiint. vl FgAlolA s E AFshe AIAY &
= ot 7] fJa] s AFFAIS] 9 71 ARIAl R T2 AEE A, A ARIAIS e A
AA 2] H|Zo] Z+zt 24.56%S}F 16.25% 2 AR 5Fo] A AAAAHTE AR D@ Qul A A oA AAZ] =
o @o] HFasict. Eot AXMIE HAF ARAAl T B AFFAIL] v&2 90.77%E A Hel
Sk GA AP A L] WIS (88.57%) Ht = kTt webA g Aol BB E HFske AFdAlE T
T 99 97 10 d wd] QA AR 8] e A AFEAIY vse] dae &

30, —lrzé

= A 71 Bl AFHE v A Telo] thal AF AYA £o) A=W LE
5 gkeh(Figure 4.1). AFRATO1E AFSHe AT Be A9 B7)E, A28
= 59 €02 A7 Ul 24 AV} Sl Aol UekFigwe 419 (@). 2
A7 Bl I v HY AF AYASE A A% FPRE, U=, hAFAN 5
23 A 471 Bt Figure 119 (b)), 97 o AF AT BE A28 55 A
U Aoz B 4 gong, odd AUt 55 AdAe 39L Ak 59 HsE
TAT W B 5 U2 Roltk olw AP RFATE TFT B FEATE ZYHA
& ol RISok Atk B So} AR S APVES} B3 BPA 7} o] LEH e}
19 ), A4 ol AFFE A AFATR: B34 5 45A7E 58 )
13 9 Zlow fedrh
AT AR Sde Lok Si3fe] A st Aol 52 sl
Felolele fARRE ABE tehiglon, WEdel F959 AL Figure 4.19
ST AEEUAS RS ERE SEA Aohel FEIAN, ATAN, 07
H3, BUES ARBESL 2L jEe Bk
Y3 AT AT o AT AUA 7 B
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4.2.2. ARIH SEY 0| Uikt UiRY AMRA Rl BIE £ Aot AYAELS S
A, A% WA DL AAY AR FIE ERoD, 53 e A A9 5

F92) QA M5 S 2] HF0] 5L A9 107] HliE FRAE Fobn Gr(Table 42).
261 045719] BHA] SAIA AFAAS A 7|7 @z A AMAA L} AL AAA R BB 7hzte]
Zo] AA AHAA 25.96% S} 19.98%2 XA ATh A AFAA L] vEo] 2L vk 23], =7}
2, R, S Solv, B3] §3)(10.5%)9 ERA(14.6%)F AFHE AYAE T A4 el
dlFol e wodth BT AA AYAS PO 7 4F A7 ik A AhATl B9 A
AR HFe] 27.01%01 Gk A5 AAAS HFo] FL vl B T, HAG 52
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[
{a) Number of restaurants (b} Number of restaurants
per 10,000 people
£ |
& . - -~ i
(c) Median of total sales (d) Standard deviation of total sales
(unit « KEW 1,000,000) {unit + KRW 1,000,000)

Figure 4.1. Distribution and characteristics of Korean restaurants offering Samgyupsal Gui on the menu during
year 2010

R, 5, 0% 5} 38 R 590 HE ARD B s 2d Buol del sl £3
8 WFo] ekt 54 2 5 At BuGT BReTe 5 AGA HFol St Ha
o e A IS MlZol 9T eos ARIA FEONE UL U A A o

8] 885797 A AR, Y Aol 5L 1L43%0] S A A v
Fol 05% olgo 53] £ Wit $4, BRST Sol Atk s, AEARR, 22 S v
£ A7 AU F OB AQAL HFo] 22 50.3%, 41.8%, 30.9%2 vhS e, o5 AT
QAL HET Aol oE S vrSolth AAH 719 ool Wk §8E YR AW 749
A A AANA 6.15% 3 wlFo) Sulaisicy ol vaE, 53t wagel A9 A )
A HIFo] 50%E ol 9 w2 SA oItk 53, £& AFSHe AAATY S AR
490 o)3te] Al AAAE AAEY Feh WS & & A, o)k A2 a7E AQFOR B3
£ 497 B e Ao Btk %€ AR AYAE] Aol AvRH 1 vk v

0{
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Table 4.2. Top 10 menus offered by Korean restaurants during year 2010 across restaurant types.

EEES A 3% EE] eR AAE A
o %3] G e = =
(49.51%) (36.82%) (50.34%) (96.61%) (56.22%)
. A e APEAFE AEeR ERE
24 (44.57%) (31.29%) (41.83%) (96.37%) (50.55%)
. 204 ERE 27 e AR
34 (35.69%) (30.57%) (30.91%) (96.18%) (27.14%)
. e T 244 FSEE: w
49 (34.48%)  (29.96%) (28.8%) (95.95%) (25.63%)
o OF] cag 2 AN e
(34.44%) (29.87%) (24.18%) (95.55%) (16.06%)
691 T3 gEee d =5 F oA A
(33.26%) (29.08%) (23.19%) (95.47%) (15.95%)
o A7l sdmE  Sdurvol saAN  WMoA AT
(33.17%) (28.6%) (19.61%) (95.3%) (15.04%)
o ] v "l gt B HA=a17] 2k
8 (32.64%) (28.09%) (18.8%) (95.26%) (14.65%)
99 2§ o] S = 2] 2] A3 = 3
(32.48%) (27.95%) (18.03%) (95.1%) (14.4%)
. B o EEE AN AR
1091 (31.74%) (26.61%) (17.26%) (95.04%) (12.85%)

3 e Holgith. olo] ulsh ARRARELE HFSH AAAES AN 7Y o] YTHAOR £ o)
@ AAlhs S4e] glonl, o) waxe) AR AFHe] zel Bgol £4 FelN A%How o)
AR vl B4 4 FAAST 2 OF AL FElZt A WBY Ao uolth AR
2 AFshe AYAEY Agelde Jridos o Bolgrh

24
=

“

h

B4 5 Pelz 2AE HAE AR EPFE 2011 FASEA ] 9
doe Ang P2IY AR AATOZA B4 248Y A o
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