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Abstract

Background History studies involve the discovery of new facts based upon the records as well
as understanding relationships between historic events and figures. However, a vast amount of
resources, background knowledge and time would be required for empirical historical research.
Visual analysis has the advantage of allowing users to easily identify the relationships between data.
This study present a way to create and analyze human relationship visualizations using data from
Genealogy of the Kwon family and the Annals of the Joseon Dynasty based on collaboration with
historians, linguists and statisticians.

Methods For the analysis, we used the bubble heap network visualization method, which
expresses the similarities between the opinions of figures as distances between nodes. We also
showed human relationships through the nodes' color and size. By looking at the relationship
between kinship and political activities centered on Geojeong Seo, we explore the factors that
influenced the formation of a relationship in the historical figure. In addition, our study shows the
effectiveness of using visualization analysis tools in history data.

Results Bubble heap network visualization enhanced the intuitive understanding by placing
the figures needed to compare with Geojeong Seo based on similarities and expressing their
kinship using the colors of nodes. This visualization also contributes to research in that it is easier
to compare than other network visualizations as it facilitates the analysis by grouping figures with
similarities.

Conclusions In this study, we analyzed the voting similarity of Geojeong Seo and other figures.
We also analyzed whether kinship affected the cause of voting similarity.

As a result, historical events of the pre-modern period can be classified into state affairs, royal
family, diplomacy, politics, and customs. The similarities between the Geojeong Seo and other
figures are also different depending on the nature of the agenda. In addition, kinship cannot be
regarded as an essential factor that affects the level of similarity of voting patterns.
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Figure 1 (Up) Network visualizations and external factors analysis by Perer.A (Down) Dynamic network by Kim.H.Y
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Figure 2 Bubble heap network visualization, (Left) Not applying the force-directed algorithm (Right) Applying the
force-directed algorithm
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Zp ko] et ME9] vIE A Al73t 2= Figure 4914 & 5=
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F7EHETE YTt 2 H2 o2 HHI QU oo W2 AR v dEAET UL BT
y

VAL & ATAA ST B EAL K00l 24 TG 9AFRA T
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Figure 4 Different relationships according to each nature of agenda

Figure 4% 2 25712 12 QAR WAS el 1 gom 9% 958 5%, 94, o1, 33, T, A4l
A9 QLETAS vhehh T Siek. Figure 45 H# HX9} T that AL BT BT YEND A2t
RE Bt 0EXOE UFE HAGT ALYOE BAY FS RS HA ¥ 4 on T A A9
3 T2 Qho] alAlE Q1EEC] MiA7H 0% E 100%7H) 1% BEsks 1 2 5 olek. o] 2 FA R
A AR I T ATl B S Rolol A Bl AL eItk o Aol
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6. A28 g7t

6.1. Xte+d % EELY

AolA A AT 23 A D0 Pt Aot A

2 do| Ao & o] A3 AMEAE vl A5k
HEY HELA AlAEe] AT o 2|0l A4S Bk e 2t spglet. A 247 A|43} 7] 5
gt B 1E AEA AP O R AEE fAE 53 H2E AMEstarh AR89 37172 20184 64
2095H 69 26971A] 797FoIGiTh AR AT AJZkSE Ropof| digh A AlS Y1 @A) dlolE AlZtEE &
kg 355 TS AE ﬂi‘r(Computer Science)¥ AlZtsto]] gt AR A4 AT GAtof| oigh vig A
A& AY 3l GAksE Bobg FH59 Q&S AG Hek(History) RO 2 Astglon ek da 7301,
Z 608 s AYS ot o] FolA % dHole7t e AY A7 23l 440 SHotA] &2 AR
ARE Aoty A HE 7} 228, F 445-0] AR dlo|EE XF AR AHESIST

6.2 MEE 24

SAETFE 59l @2 dlol"HE Ao A S =9 A=A Reliability)& 55171 916l A== 24
(Reliability Analysis)< AAI5FATE 418 % 42 23 7F W& d3d(Internal Consistency)s &7got= W
Ho g 3 ZHsl dul(Cronbach's @) A& AHE-SHY] o] & T3ttt 2F 54 tlolH & &8oto] AFE &
g AAF AHE Table 13} Zek. 2EteE A3t A5 0014 19] 3 7140 10] 774845 Bl 1]
©7hE0ha 3 4 Qe AukA o 2 0,6014k0] 7k ZHNE A= Ao] Qek she] AUFEEL shto] e
FHotel BASH: Aol 4ol & 4 ek Table 13+ Zo] A=) B4 AT} 7 550 A2HI5} dut
Al 2 Hkgk 0796128 AE 13‘%1) H Rk 0.856(FSHAIE 7)ol ek, Egh, BE o] digh 24}
Sk gt gho] 0.601 30| BE AA £ 5, o9 92 vlA= 52 Q1o BE o] izt fid digol &
of A7} rhy & 4 9L
Table 1 Results of Reliability Analysis (C: Computer Science / H: History)
291 =2 e 3z ag |
Hista Hi5ta 3=
© (H) Htst
a
Similarity 1. SMASMAZ) L FH QS| FEHENS RAEE AIZEE  0.8502061 0.7992482  0.8588324
Sofl Fets| 2 4 ACE
2. 3RS = QIS HAHAAE AAUSE Soll =S| 2 0.8363558  0.8168746
2= QUL
3. QIS FH QIS 7HO| =400 M2 HAZLAIZSE S E 0.8503275  0.8012667
5| E2{ T
Issue 4. Q40| HEtof| M2t SIS0 THE QIEE9| &8 70| ¥st 0.8522247  0.8387709
= A2 el g UL
5. MEAE Ot M2} Q=S FREE0| RS &QIE = U 0.8494389  0.8099218
Ct.
Color 6. Mys Soll A=SS5Q YSHUAE Wetst7 |0l OISt 0.8460657  0.8164742
7. MYE Soll QIES0 E4EAIE THISH |0l 0I5t 0.8561373  0.8136508
Filtering 8. 2tz4 0] et MERO| &t 0.8500075  0.8276510
9. MAF A CHSH MEHO| &t 0.8418517  0.8471734
10. MEedof w2t HatE 24 Aaof BHESHTH 0.8328704  0.8048220
System 11. G0l 24 Z17t =0l QIX|5H7| 0|5HTE 0.8407011  0.8031750
12. ZHUSN OHE AUSS9 SR SHEUAE OH5H[0]  0.8348068  0.8070384
2 AZ&t7tH 80lstot
13. CIO|H 24 ANE S5 |0 & A3t 0|50t 0.8384872  0.7960319
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6.3. XE+d Y EE2MY

T ek Apol o] (-oJgh 2ol & 7| 9t Bt H|w 2= SR E TAX(Independence T-test)S AAI5H =
ol SYEE TAACIRE F dto] Z+zt N(ﬂl, DI N(p,, 09 RIS 2T AR Edolzhe 714 St
& A 2k Bygto] Zol7t JEAE AR £ At dolE 9] HA #HE 3l J"ﬂﬁ“—x—igi 2z 22
B, 5 4450 AR dlo|gl & AHgatglon Ago Fhofgh + o] EYAE 7St Hat vl g AlYegl
o} & T o) sl Mg e A8S o 23HE Fu| w2 E4% Z3H= Table 29+ 2ot

FEALC) AHEAF A} IESHA D (H) AREA ﬁ‘:‘wﬂ i3l B 24 (Independence T-test)S AA|
et A3}, E(FHAET} FH AER] 40 A} AN 2SR B3l B85 Sefdch)t 2104
of ute} ke B4 734)("" nrEsich), £312(% “ﬂa# E}E 3l 3:—4 E¥X °k3’+ FATAE Thelstr]of

|

-

Table 2 Results of Independence T-test (*: 90% reliability level, **: 95% reliability level)

28 P-2 sewby T-2 P2t teizke
ol
C_1*H1 0.9059 sSE -0.60433 0.5489 712t
C2*H.2 0.1287 SEN -1.5755 0.1226 712
C3*H.3 0.02085** O|Z4t -2.5238 0.01642 RHEH**
C4*H 4 0.5421 Sabt -0.65802 0.5141 712t
C_5*H_5 0.05161* Ol=4t -1.5234 0.1364 7124
C6*H_6 0.6966 St -1.1456 0.2584 712
C7*H_7 0.5713 SEM -1.3848 0.1734 712t
C8*H.8 0.148 sz 0.58674 0.5605 712t
C9*H.9 0.02865** Ol=t -0.51235 0.6116 712t
C_10*H_10 0.7221 sSau -1.715 0.09372 RHEH*
C1T*H_11  0.319 sEM -0.33783 0.7372 712
C_12*H_12  0.1898 SEU -1.8568 0.07036 X EH*
C_13*H_13  0.8109 S=E -2.0163 0.05019 RHES*

Table 3 The details of the question adopting the alternative hypothesis
=2 95% confidence interval C H
C3*H_3 -1.3127837¢ u{-0.1417618 3.272727 4.000000
C_10*H_10  -0.98942442( 1<0.08033351 3.500000 3.954545
C12*H_12  -1.04342568( u0.04342568 3.500000 4.000000
C_13*H_13  -1.00043356¢{u €0.00043356 3.545455 4.045455

6. 4. EHEN 7D shA

1 oA AZtsto] g WA Ao qlusk el Auu Azts Aest deew gab)
of upe} b2 YESD AZstel] dhat BohE v A /1% B4 ¢ A OE 5 4
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so] AEAS 7 BARHE AL ST Ea, BAHOR §OI7 Rolrh HAsH B 2]
LR TS AN 2 UGV 2 Q) Sl 02 A 2SS 5 9
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3), Be| 71%-< F3t vlold AE Auo] A8 WEEE0), FE AT BABAZ B3] A A28t
of ol (A1), Hole BAol glof Autael Alzste] Sol4(Re13)e TG Pernet 54 %7
ks 212 39l 3 4 gIch Wb S A4sHs ANA 0% gl 1, 53 A28kE AT 9

o HRE7 el AgstlolE AbgAo] ek & 4 itk

# A7 of e Rope] SAEN FUL o, (RAYRUB) D (IFAN SR A 25T QA A
S oo 9B 50l AR A4S ehleich A4 A9 A B8 A1 145084 1490
W7, A AR 2, d A A5 /A2 RE S8l FASET. 121 34 dole g
AFgte] A5 BAS B YEYIR FFHG,

T MERI2E 4l i 08 7120R BE AEES A WA 2T 4 sl ATl o
T 710 Felxl 24 HEYD AZS} ofe] ABE 9] BAS A AN Aske g AgA
9 She QG 1202 e EES] RS AdE 4 WY 4 ol 30l ek,

£ ATAAE Y NEYD AASE BT 1) SR S XF Aol Hgsto] ABES FH AL,
XEHTHE AFgate] A2 P& i AR HlRahAL U SALE g AL QBSo] FHol rke &
Aol gl

TEY YE A9 Slokd) WHOE GAE HAEY WS BolFE MIe TS Ul Force-
directed UL A 3to] A2 vILT FAE P AL QBB FHEA F=F WAAGOZN B
AS ShAsHAEE. 1 23} A W5 fAHES AL AR Ee] 2WshHA 2] Hk wIE QA Ho] 3

|

H

Q1B ThE Q18 ko] SALES Rk HBA R BAT 4 ol RS 9 sl

E5 AT e ol AL BABAT AL ABUSE AT O HLMOR RS Aejstel B

Bk 914 aglo] REAF] ofH S MALAS AT 5 UES sHec,

3 047-4 A B B SR B4 ol BASH et Uk A WA, 2 A e

RS FA S, G4, 93, AX), BE0R LR 4 90w ool 42 uebd AART e s
71 AR e AISHSICE, BAS Pel B9 9Kl o STl 0% o122 AAB $AK

A BEEIL 2 Bl AR5 ool 0% 100%7H] 1% HESH= 212 Selsteic ol B9

A9 JA L ABEY FE 4Pl GFL v mqa}z A4 B 4 ook B, 42 JBEE o
ofl 7o ufet £3 Aol TebA o] 7 QB Eo| T2 QIBEN theA AzsH: e EEekd A
88 5 9t § AR, BAWAL g 1R0R Fas SMOM RE Y G G WAL 4
Qo2 4 B S gtk A % 4 Uk 1 ol FATAYL EATHE A8 1] FAVAY AEE
BEI AR GARE %ol AAA) 1% LESH AL 2 S el o]t
# ATOIAL QHle] ek AART T2 QEEe] ojuT BE SRS HolbA, T¢I T FAWATL RE
fAbEe] RS TS S RASHATE Tt S5 cheut 2o TS SgeloR Last gk, 94, =
A7) HEHS QB 1 A7) F4lo] B AAY 9o, W3, A%F 5 TR ABSo] AT 0|5
& 4oz Yedi SRATS Sels) 1 AE vaach, YA SRAY) WA e AR
2T 4 98 Al K SEEAY GRPIOR AAYS I8 BAEE SIS 92 G2
2 ) o] Avs Qush @ 4 gk webd B ATE 35 249 4718 We ke 478 A9
o golct
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