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Cluster Analysis Study based on Content Types of
<Heungbu-jeon> versions

"Woonho Choi, ** Dong Gun Kim

8 ¢
of A= g 4 71 W Ad 54 IRE A8ste] <FHA> o] AL
As< A 7%1112 A s BHoE dnh. <FRA>e 87 olEs e
deton RAstn 7 webd ulg §9d ool e %?%M e AzdstelA,
ool #9 AbolE Hliﬂo}"ﬂﬁ} 2871 oP‘LA e e fdo e o2 FgslolA
ojite] Mz WAE A flste] A PFH= tﬂLo}OﬂE} Ay FEe A FA
7] A v HEWE A8 L da AR WHS 2349 FoR Fadh

Do
N
(o,
B
1:'1
mm ¢

g otk v AEW B4 A3 Azsstld TR olwe =i 2

7v1ﬁ%gz?%qaﬁHfa%ﬂo4@4 FAF A 4L BEH] 27 ol
Aa W 2He BH 99 wwoRt AFH wd AN ABRIRAIYS
Beran, s 29 I8 ABE Ak Ao A B4 A e o1e) Ao
sk AL HABHL. o] ATelME tAY A H g w83}

Abstract

This study aims to analyze the similarities and dissimilarities of various versions of <Heungbu-
jeon> at both micro- and macro-levels using contents analysis techniques and the Hamming distance
metrics. The 28 versions of <Heungbu-jeon> were segmented into 341 content units, and for each unit,
the value of the content type was encoded. The dissimilarities between content types were compared
among all versions by the content unit, respectively. The (dis-)similarities based on the content types of
the 28 versions were aggregated and transformed into a distance matrix. The matrix was interpreted by
multi-dimensional scaling, resulting into the two-dimensional coordinates. By visualizing the results by
multi-dimensional scaling analysis, it was confirmed that the versions of <Heungbu-jeon> can be
broadly divided into two groups. Hierarchical clustering and phylogenetic analysis were applied to
analyze the clusters of the 28 versions, using the same distance matrix. The results showed that there
are five clusters based on the micro-level analysis of (dis-)similarities within two major clusters. This
study demonstrated the usefulness of applying digital humanities methods to encode the content of
classical literary versions and analyze the data using clustering analysis techniques based on the (dis-
Jsimilarity of literary content.

Keywords: digital humanities, humanities computing, Heungbu-jeon, clustering, dimension reduction,
phylogenetic analysis, hierarchical clustering, textual criticism
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Table 1. List of <Heungbujeon> text versions
L <ZTHA> A2 AT S
TITLE ID Form Date

1 61 sheets <Pakhungbo-ga> written by Sin Jaehyo CSJHO1 singing book Unknown
2 74 sheets <Bak-taryeong> written by Sin Jaehyo CSJH02 singing book
3 <Baktaryeong> song by Sim Jeongsun CSJS singing book
4 <Heungbo-ga> song by Gang Dogeun, Pak Bongsul CGNP singing book
5 <Heungbo-ga> song by Jeong Gwangsu CJGS singing book
6 <Heungbo-ga> song by Kim Sohui CKSH singing book
7 <Heungbo-ga> song by Kim Yeonsu CKYS singing book
8 <Bak-taryeong> song by Lee Seonyu CLSY singing book
9 <Heungbo-ga> song by Pak Bongsul CPBS singing book
10 <Heungbu-ga> song by Pak Dongjin CPDJ singing book
11 <Heungbo-ga> song by Pak Nokju, Pak songhee CPNP singing book
12 25 sheets <Heungbu-jeon> engraved in Seoul ESELO1 ?rgrzo\l/(vgorz]tbelgcks
13 20 sheets <Heungbu-jeon> engraved in Seoul ESEL02 ?rgrzo\l/(vgorz]tbelgcks
14 37 sheets <Heungbu-jeon> owned by Kim Donguk SKDUO01 manuscript 1916

15 14 sheets <Heungbu-jeon> owned by Kim Donguk (with missing pages) SKDU02 manuscript

16 34 sheets <Heungbu-jeon> owned by Kim Donguk (with missing pages) SKDU03 manuscript

17 46 sheets <Heungbu-jeon> owned by Kim Jinyeong SKIY manuscript 1916
18 26 sheets <Pakhungbo-jeon> owned by Im Hyeongtaek SIHT manuscript 1916
19 41 sheets <Heungbu-jeon> in Seoul National University Ilsa Library SILS manuscript 1913
20 26 sheets <Heungbu-jeon> owned by Kim Mungi SKMG manuscript 1901
21 27 sheets <Jangheungbu-jeon> owned by O Yeongsun SOYS manuscript 1908
22 46 sheets <Heungbu-jeon> owned by Sa Jae-dong (with missing pages) SSID01 manuscript

23 14 sheets <Heungbu-jeon> owned by Sa Jae-dong (with missing pages) SSiD02 manuscript

24 46 sheets <Yeonuigak> in Korea University Library SKRL manuscript

25 51 sheets <Heungbo-jeon> in Harvard-Yenching Library SYKL manuscript 1897
26 <Heungbu-jeon> published by Bangmunseogwan PPMB printed book 1917
27 89 sheets <Yeonuigak> published by Sechangseogwan PSCB printed book 1952
28 52 sheets <Heungbu-jeon> published by Sinmungwan PSMB printed book 1913
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Table 2. The CSJHO1 raw corpus
¥ 2. CSIHOL 9 A =H~

ID ‘ CSJHO1 TITLE 61 sheets <Pakhungbo-ga> written by Sin Jaehyo

<1-9>FEHo] BEFZEOlL mEZol tEZEdE FEol YN tEZAE EHE oY & FRE A
SN euby ZAYT EHEOE HBERoI7E UM AT FYF fit bl MK o] SIMAIY oful= —fE BR T Y E #Ut o4
ZfE EH =8 300 Az thE T A E0 IMAY ZEH s ole By ohedd BXRES/ ArEClE MiE otz 2y
BEF 2R ~ 5ottt ARAKEZY ZR s AREWL Zo] DER Thuo] A vl S8 & §X T % foF WA
BoFE 7] A E<1-F>0] SIA MBIt EERIUE © 2 —LEPX Lhe w ] £ o]2{A vtk ARy ol ok e L SARY ol 51719
HRFN BE #E (F2) ol 215 QI sl vl Wi A8k 45 23 QAFR WA S7] HY2 o] BIUI 22 F A
A7) dol Al AT o] 9 B FE0] oY Al o] RE w0l =g of=ur Afes ofb=u Z7I7F EF 0l ol
LAt Y2d 2202 ojobs Rulojk Ag T A ofY Ui Ao AR 24e B Folk & ofY YAIL WA
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Table 3. CSJHO1 corpus annotated with content-types
¥ 3.CSIHO1 A vt 738 =4 33~

ID CSJHO1 TITLE 61 sheets <Pakhungbo-ga> written by Sin Jaehyo
L1 L2 L3 L4 code
1 010 000 000 b <1-9>FHHol BEFZEO| igHEZ Mol +EZH & BEo] gl

o
tHZzAE ZHE A5o0Y T FRE S50 Aty AYTE HEA=
BEEOI7T AN AT F#AF fif boll = mXo] SIMAIY ofu] = —f& BR s AHE

Bt A Y

1 020 | 000 | 000 b B 2R EH = 9300 Abs A T A S0l dMAY ZHE ROl BE T
oh-Qlt] ERER Aol E M44% ofx B AE4Z AR ]}

1 030 | 000 | 000 b Aot AREAWRC 28 ARERL 2ol DFE Shuo] 9UE 28] g KA

A T % PoF UM Beotk A4Y] A E<1-F>0] QM Tt HEHUET S 1L
—LMERR L ] & o] AT AR ol Rk @ L Aol F517] 9
BRFN BE BE (B SEfCl 215 U= ol Bl Wv A8kl 45
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Y25 RS HAY gArER QJ#E3 A I3 A (raw corpus)ohl E 32 YA ZH 2
MAL gebs Hitskar 7F dete] §3 S Ve HAIG AA Bt {3 F4] 513 2 (annotated
corpus)©|th. 3 3 oA Li~L4 & THA MA &= 4 Wﬁ]i TAse AAF T G E
TAF Rolth. T AL ISl o] B PRE obd) %49 AAF ol F 1 Ak

Table 4. The list of content-types of <Heungbu-jeon>
4. FHH MU dE el aE

SID |[L1|L2 | L3 |L4 | L1 L2 L3 L4
S001 | 1 | 010|000 | 000 | exposition stand
s002 | 1 1020|000 | 000 Introduction on Heungbu

and Nolbu
5003 | 1 | 030 | 000 | 000 Nolbu’ s grumpiness and

cruelty
s004 | 1 | 040 | 000 | 000 Heungbu’ s goodwill and

good deeds

Nolbu chases Heungbu Nolbu took the property for
S005 | 1 | 050 | 010 | 000 away himself

Nolbu’s bullying and Heungbu'’s
Leaving home

Kicked Heungbu'’s predicament

S006 | 1 | 050 | 020 | 000

S007 | 2 | 010 | 010 | 000 | a tale of suffering | Heungbu’s Poverty

Lamentations
S008 | 2 | 010 | 020 | 000 Heungbu’ s settles
S009 | 2 | 010 | 025 | 000 visit graves
S010 | 2 | 010 | 030 | 000 Heungbu’s Children
S011| 2 | 010 | 035 | 000 Children soothe
S012 | 2 | 010 | 040 | 000 Starvation
S013 | 2 | 010 | 050 | 000 A song lamenting my plight
S014 | 2 | 020 | 010 | 000 Heungbu visits Nolbu Heungbu wife's suggestion

soi5| 2 1020 | 020 | 000 Heungbu'’s behavior and

appearance

S016 | 2 | 020 | 030 | 000 arrival at Nolbu's house

s017 | 2 | 020 | 040 | 000 Meeting the people at Nolbu's
house

s018 | 2 | 020 | 050 | 000 H_eungb_u s greeting and Nolbu'’s
distraction

S019 | 2 | 020 | 060 | 000 Heungbu’s begging

S020 | 2 | 020 | 070 | 000 Nolbu’s Shouting and Spanking

s021 | 2 | 020 | 080 | 000 Heungbu cries and gets kicked

out
S022 | 2 | 020 | 090 | 000 Nolbu wife’s vice
S023 | 2 | 030|010 | 000 Heungbu'’s return Heungbu wife’s wait
S024 | 2 | 030 | 020 | 000 Heungbu'’s return
S025| 2 | 030 | 030 | 000 Heungbu wife's lamentation
S026 | 2 | 030 | 040 | 000 Heungbu'’s false defense
S027 | 2 | 030 | 050 | 000 Heungbu wife’s grudge
s028| 2 | 040 | 010 | 010 Heungbu's Working to | 1y e Rich house's
overcome poverty suggestions
S029 | 2 | 040 | 010 | 020 Rich house's help
S030| 2 | 040 | 020 | 010 Selling labor selling labor
Suggestions
s031| 2 | 040 | 020 | 020 Heungbu wife’s
selling labor
5032 | 2 | 040 | 020 | 030 Heungbu's selling

labor




W.H.Choi and D.G.Kim : Cluster Analysis Study based on Content Types of <Heungbu-jeon> versions 28

4 = T AA oldg obf-E= MAF & 72, o] ko] vAgE Aol A =
171 918l ieE(Ln), SeEh(L2), 2TEH(L3), 22921 v SA2 A g
qom AR AHALHS FHA AN AA B - AT - E o

F > BEE > AUE o] Fol A M°1 OW detow FEe itk el A 8
7fell wtet 24 7IH U}aoi TSR AL, ATEHL3)H AL 9] dAlA WE
w37E Lok gl @Es AlEslth ol HAS AA wbEo e e
et 71Z°i %341 7N eHEpol Tt

flo of\ oX. Fd

9|
= Z
o)
ol

o 2 N

Table 5. List of Content -types of <Heungbu-jeon>
¥ 5. E27 o]k vet 58

ID
1 2 3 4 5 24 25 26 27 28
SID CSJHO1 | CSJHO2 | CSJS CGNP CJGS SKRL SYKL PPMB PSCB PSMB
S001 b b c b b c d e c a
S002 b b c a b c a c 9 a
S003 b b b b b b a b b a
S004 a a b X a b b b b X
S005 X X c X X c 9 c 9 a
S006 b b d b c d a b d a
S007 c c b d d b X a b a
S008 b b c d b c X a c a
S009 X X o} X X ¢} X X ¢} X
S010 (o] ¢} [¢} (o] ¢} ¢} o o (o] o
S011 X X o} X X ¢} X o ¢} X
S012 b1l b1l b2 X X b2 X X b2 a
S013 b b X X X X a a X a
S014 a2 a2 b b b b a2 b b al
S015 (o] ¢} ¢} (o] ¢} ¢} o o (o] o
S327 X X ¢} X X ¢} o o ¢} X
S328 X X X X X X X X X X
S329 X X X X X X X o X o
S330 X X X X X X X o X X
S331 X X X X X X X o X o
S332 X X X X X X X o X o
S333 X X X X X X X o X o
S334 X X X X X X X o X X
S335 X X X X X X X o X X
S336 a a d X X d X d d c
S337 X X X X X X X X X X
S338 a a c X X c X a c b
S339 X X X o (o] X X X X X
S340 a a d a a d X a d X
S341 a a X X d X d X X X
3E5E 280 TR o]l Al 341 /O] AadEhLritt dEE deke] g
8 EAE FEa] T4 Aolth g fo ARGl a,b,c 09 AL E e
3, 1E)ar ZF el f3 o] WoldQl ‘al, a2, a3, ... Z=7} Atk W&ol %%L% 78l =
Z3HE W&ol whebA <ab, ac, be, ... A H 471 skaL 3‘91 TR 2pol 7 v A ol = Colx’®
F7)5k ATk o] 2 zke] ulaE 184 = 28 7 o] Rl A 2 /1 2 Fste] 378 3] €] ] i (pairwise

comparison)S -8 sfof oF ghr}, 12| a1 ZF wEhnlr) o] o] }o] & H|uldko]of 517] wjite F
341 70 S] AAF et W8] {3 HuE a gk
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L WE F39 12 & fA=9 A A
310|127 A5 Al P9 74

T o]Eo] Y& 3 Hlues 7 o]l 341 7] AAF ©@Ee] {8 Z= HluE 3
] 011]‘3} Zy MAF ©rehe] -8 e S A 2] (Hamming distance)S ¥ & 3k A4l B} S
Agate] 0~4 o Hr2E Wit JE AMA g do A 5D 30, Y9 F3 W9
ol 1, olst F32 2, dld & 7+ HUl AR 4 2 A o, G A goll =

A el A ASlekea) ol €l AALE 341 ) HAL Grere] Aol & Fasle] 1 WFow
35 AYE BASE T 19 2 28x289 B Ao] AFATE 1 14 T A
AL B3] 54 o] L& FAHOE UE o Bube] A A Zshetd 1 29 2k,

l

CGNP CJGS CKSH CKYS CISY CPBS (CPDJ CPNP CSJHO1 CSJHO2 CSJS  ESELOT ESELO2 PPMB

CGNP ] 0.67 071 0.95 0.99 0.21 0.98 0.65 138 1.38 5 203 204 1.99
cJGs 0.67 0 07 0.8 1.08 0.69 0.66 0.68 1.03 1.03 15 2 202 201
CKSH 071 07 0 104 0.96 0.71 0.76 06 113 113 159 199 2 201
CKYS 095 0.9 1.04 ] 1.29 1 0.9 1.15 032 0.82 B4 2.15 2.16 i b}
CLSY 0.99 1.08 0.96 1.29 ] 104 1.24 112 1.55 1.55 1.52 19 191 1.94
CPBS 0.21 0.69 071 1 1.04 0 1.03 0.65 1.36 136 1.59 209 21 208
CPDJ 098 0.66 0.76 09 124 1.03 0 093 0.81 081 152 201 203 2
CPNP 0.65 0.68 0.6 115 112 0.65 0.93 ] 132 132 1.57 1.94 1.93 2.09
CSIHO1 138 1.03 113 0.32 1.55 1.36 0.31 1.32 0 1.00E-08 176 212 214 218
CSJH02 138 1.03 113 0.82 155 136 0.81 132 1.00E-08 ] 176 212 214 2.18
CSIS 15 1.5 1.59 17 1.52 1.59 1.52 1.57 176 176 0 191 1.92 149
ESELO1 203 2 1.99 215 1.9 2.09 2.0 1.94 212 212 191 0 0.02 0.98
ESELO2 2,04 2.02 2 216 191 21 203 1.93 214 214 1.92 0.02 ] 0.99
PPMB 199 201 2.01 211 194 2.08 2 2.09 218 218 149 098 0.99 0

Figure 1. The distance matrix of <Heungbu-jeon> measured by content-type Hamming distance
a9 1, 3 oo whet {3 xpo] A Y

% 2+ CSJHOL & 7|02 & o| 2539 A & A|Z+gsl Ao 2 CSJTH02 ¢ SKIY +
CSJHO1 ¢} At o= A7}t v 77k Ao 2 Hol 5d AL ji—%, 71¥]3l PPMB &
7V A7 H Ao R E A g £33 =8 S gl

4

3244 Bete) e § 9ol o2 o) 2 Ag Azt

T2 294 AAE A BAS gdjste] 28 F o] 9] S HAIE A S o] 1k A
FAAE Feolg 4= Qi) o] & 93] vAY # =W (MDS, Multidimensional scaling) ¥} Al 54 T3
B we A 83le] o]E 7qag XHHH 23 A|Zbale A Rd] R} gy E,E‘?jﬁ
ool g < 7) A 7P4 74ﬂ f%"”’é Yk ZfA 7He] A e WA S iR o R ©
ol o g dsh= voly 4] 7ol 19 3t
< A% :LF” 14 ojF I+ AT A FES %‘—10}‘-"4 7} o] Z-o] 9IAE 22+
it Zio]ﬁ‘r AAF U8 3ol whet FAetH SHHAY o]Ee A4 F aFo=
= AE a9 34 B 5 Ak
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Figure 2. Dissimilarities from CSJHO1 by Hamming distance
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Figure 3. MDS of the distance matrix of <Heungbu-jeon>
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Table 6. Comparison of the classification by Changjin Kim and clustering in this research
¥ 6. A7 A w3 A Aok 4] A Tty

Cluster analysis Classification of Changjin Kim
ESELO1 ESELO1
ESELO2 ESELO2
PSMB PSMB
Group A (Ga-A)
SILS SILS
SKMG SKMG
PPMB PPMB
SKRL SKRL
Csis )
Group B1 (Ga-B) SKDUO1 SKDUO1
PSCB PSCB
SYKL
CSJHo1 CSJHO1
CSIH02 CSIH02
SIHT
SSJD02
Group B2 (Na-B)
SKDU02
CLSsY
SKIY X)
CKYS
CPNP CPNP
CKSH X)
CPBS CPBS
Group B3-1 (Da-A) CGNP CGNP
clGs CIGS
CKYS
CPDJ
SSJD02 SSJD02
SKDU02
SKDUO03 SKDUO03
Group B3-2 (Na-A) SOYS SOYS
CPDJ]
SIHT
CLSY
SYKL
Etc.
SSJD01 X)
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Figure 6. The classification by Changjin Kim on the phylogenetic tree
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