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Abstract

Background Due to the recent development of data mining and Natural Language Processing(NLP)
technologies, sentiment analysis targets are more diverse tendencies than just information with
affirmative or negative side. Accordingly, there are increasing cases of analyzing sentiment
information using high-dimensional visualization technology, and these cases are often difficult
to understand from a public point of view. In order to solve these problems, there is an increasing
movement to visualize sentiment information using visual metaphors. Therefore, for the purpose
of easier to understand related cases, there is a need for a measure to systematically organize
information on their research methods, purposes, and visual metaphors.

Methods In this study, a taxonomy is proposed that can examine in detail the research process
of sentiment analysis visualization cases based on visual metaphors. First, sentiment visualization
cases based on visual metaphors are collected and used as data for constructing a taxonomy. Second,
selecting the criteria that constitute the taxonomy, and based on the step-by-step analysis work
that appears in the metaphor process, the attributes of the criteria are largely divided into five
elements (Target, Task-oriented Intermediation, Representation, Visual Variables and Visualization
Technique) and detailed sub-elements are selected. Third, classification work is performed using an
actual study based on the created taxonomy. Finally, in order to find the utility and improvements of
the taxonomy, an qualitative evaluation is conducted for subjects.

Results The designed taxonomy in this study provided it easy to understand what kind of
sentiment information the visual metaphor from sentiment visualization is based on, what motives or
backgrounds the metaphor has progressed, what representation have replaced sentiment information,
and how visual variables are performed to add interpretive meaning to the representation. During the
verification process, it was estimated that the taxonomy of this study helps to understand inclusively
sentiment visualizations using visual metaphors. On the other hand, we also confirmed the need
for adding more Subcategory level 1 elements to the representation and visualization techniques.
Furthermore, specifying as well as subdividing the definitions of both criteria's element is just as
necessary.

Conclusions  We expect that the taxonomy proposed in this study can be a guideline to inform
researchers of the visual techniques and ideas that is required to become a comprehendible sentiment
analysis visualization result to users. In future work, this study will improve the taxonomy to easily
explain the visual metaphor process that appears in different cases. In addition, we will conduct a
quantitative evaluation of several related researchers to verify the effectiveness of the classification
system and the understanding of the visual metaphor process. Finally, more diverse visual metaphor
cases will be classified and converted into a database, and we will create a system that can help users
to freely explore related cases.
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1. 970 HiZ X B, BT Wy

t &l Bokol A 744 AlZ4SKSentiment Visualization)= BIAE Hlolglof| A SHAH A4S 24517 93t
A A|Z-3KInformation Visualization) @ A1Z-2] 24 (Visual Analytics) ¥ o]th(Kucher, Paradis and
Kerren, 2018). 23 A1Z31& Adst7] oiA«= 244 AR E EA6k= Ao A @A 17} H=t, 97114 4
BX(Sentiment Analysis)}& £4 tiAtolu Zel=, AR tid] AlEEo] AASH= A, <AL, oA, B7T,

B 52 EAE 782 BAsHE Zoltkliv, 2012). 24 H4 dolel Abgre] tek o) Rt 244

AuE aokste] BelZ 4 9k AW YUMo Hiv HT AR A3 Bofol Ak ol2 F8 Azl
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LRl delefstold st Aol A2 J1ge) THOZ A Y $4 ol £ R AN
B4 4A2S ¢

A7te) Juge 3 dol 1t tH2e 43S wi 497 4711 9
WAS] A215 1S E S o|BEAL ofel FREl AATE H
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F5ol 4] ATk 4lo] Be Alzto] An)E 4 I,
3, FAolehs e 54 el tie AAel Aol AR AZshe Aol obd AREY] FHAQ
AL 7|HLo R oo X|7] wjEel, Ze AR AZst AnE Wees Aol wel A3 ThE WS
A, THE LS 22 % Slek. A SE AR AARe] ook ThE BEhE W s Aol A4,
AR A7s Aakgo] Adshe YushEl AHIS BAA Raks Aol MR weba Algrso] 44
B4 ARE 7 BT AAT 4 YES A28 ES AMsHE 2ol Basit,
ofo] et AN ATAES FHOE ATA ofsE B 74 AZBHE AN Sla) A2 L6 (Visual
Metaphor)& S-45t2l A%7h AAGT Stk “S6' = HAH o oju] 3 gl thagoltt AR L 7
olafal] ofel e tARE olafsil s A Wetul(Lakoff, 1980), ol thekdt olnl2 YEae tA-S
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AFAT BT AZA 259 B —Ec*»iﬁb_, A 242 AH45H B =S soksh A9 BA gt
S AL R W, A oldst B0E FAUCAL A%A 8 AAEE 244 LA
AN 150] e A7 S S AT 5
B ATE 44 AR mubd AT A9 AZ4A 249 A AARE BT AAES B
AA(Taxonomy)E AHEOZM, AHgAE0] o|3l5t7] 418 A4 B4 Aol Heldl ojw A2 &
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47‘3“4 AHEE OHF e W E, AQET Zo] o 9-HA AHEH 2F 34 4o =S & 4 Y= ALS
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2.1. 44 2Mo| i H 2N X0 st 27 JA

S REAA, FPUR-FYo], 181 2AF9] d3(Rodrigues, Camilo-Junior and Rosa, 2018)o A=
A4 BAE Aot Aol vidS Problem’ o] MIFE F2 thg #H ol 8455 B4 dAOIA,
A, 87, 94 Bl 2385 BFo] £/ 845 ASHeE Ustligeh. 121 74 249 4
71eolu A AR st T 7id(Lexicon, Concept, Machine Learning) < ‘Method’ ¢ H5

FolA B/ 248 WE7|E skt Lo g, gere 181 o] o3 (Tedmori and Awajan,
2019004 = A4 EAS AP o) o sh= F8 #4 9FES Opinion Identification, Feature

=2 \J=

Extraction, Sentiment Classification, Sentiment Summarization S22 A5t o] E7F 7|&0 &
FAR H, 7 7120l SFote o8 4 B4 AREE ERote A48 sty

lo

2.2, MM 27 2AHHE) W AZHY B 2 2R M7

J X175 =2 glo]E *17—.% o g st B AACAE A4 £49] did 3 B4 o] 9ok AJZHE
5 A }7'11/} A HE B AAR o= Aol ik
A, yrteer 183 A-EdolE8 9 97 (Nakamura and Zeng-Treitler, 2012)9) A& ofo]Zolth
EIH ARIelA dehs A1ZHY 28 digh £7F AAE w571 9ll, £4 5243} gl A&t
Ul B 848 A4kl ofo]Zolu R I HHdH ohgRt AP E ] A ES £A4% Hh7 Al

2, 34, gy A, 123 A (Kucher, Paradis and Kerren, 2018)2] AF-oA= 2 158719
A ANZAE AHES AlATsEL, ZF Aol A HAEE A AlAE AT EAL Waskste] Aelsteith
23 ZF §F Atol o] ARIAIE ¥l L, 4 A1ZEE AFAEClA AT A2 A E F0HE Wk
BASE. g ‘ﬂﬁmﬂﬁt A B4 AT, A4S QR AE] ok 9 AP ES WHshs A7 Wy

=1 T
59 BF 9908 FA% 7 A0S ERsgn 1o hE 244 fEe TAsgcts G4 oo
SIck. el AN ABEES A2 £ HPIA B4 A BT 4 s o ololE A2
dl=o] e 2R BE @ Eelekn BRrhs Gold B AA) ARet Bas Ao ek,
FUAFE AR, ol Al(Lee, 2018) 1214 249} Hlole] AZ5kE WA A8 ARISS 2@eha
P9 ANEE BAS] A% 2R AAS At AT ATNAE vlolE AZe] H8H A2
2g50] dH 249 WFo] oEs) AEHEAS Folsiglrt. 1T AUA L0 W Al
Sl @] T ] AT (akoff, 1980014 AAISHE EAEA &9, H34 &9 1ein 724 289 AdL
AT BE, SHolA ASHE AAEE0] o PAlow WFHLA BRI A4 A,
371, 91K, W, A7 2 A2 Wge B AR BR 045S TARTHE Hol SAoltt. thyt
NG A= AR £5 §3L Aol 45 202 so] T4 vt

2. 3. Mzt H3 Y 2 25 JlA

A5 392 AdEo] WS gl 4 diidel disiA Sa3 91& #
AR 7 AR BAE HojE w), 121 £ A AR F HoE o geRt di4S & 4 %
Lol o] HolA BR AARE €83 247t itk

A](Chi, 2000)2] A-tellAl= A2 B3 o] A-8-H thefet AlElE5 Data Transformation - Visualization
Transformation - Visual Mapping Transformation®] <=4 2 4% Data State Model& 7§12 25
71 AASH, 1 I oA oheket S/ A143 HAaHEo] ojd Ao 8o H & Y=A
sl A8 vzt glek o]% AR, AE T12]3 g9 (Chengzhi, Chenghu and Tao, 2003)2] AFollA=
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A A4 £ Graphical, Set, Data 912 U5, ZF JF-E TF5A1717] Slal] AHgE= oA X143t
aEL ]_2}0}04 Aelstd =], 1 FANA chekst A1z gAY 5SS thE9de). Table 12 2714
2.1~2.37 0 A 2705 A S B AAE HolEh

Table 1 The comparison of taxonomies([77] Rodrigues et al. [92] Tedmori et al. [69] Nakamura et al. [50] Kucher et
al. [53] Lee [19] Chi et al. [18] Chengzhi et al.), Supported categories are marked by @, partial support denoted by ©,
and not support denoted by O

[771 [92] [69] [50] [53] [19] [18] Our Taxonomy
Target [ ] © O [ ) © © © o
ITask—orle.nt.ed o PS o © o © © P
ntermediation

Representation @] O [ J © © O O [}
Visual Variables @] O O [} ([ © O [}
Visualization

Technique © O O © © = -~ =

Table 1& AHEH 720 Z7 AA Aol oAl 7HA9] &7 138 /B LR thfal HF3lsto]
Aot = A Kol, ‘B 249 i (Target)oluh tiAE 2frstat a]\L_ )

oriented Intermediation), A|Z}3} S4S = XH‘B‘“]%(Representatlon) Ad
Wazsty] s 1ekE AlZHa] ¥W4x(Visual Variables) 181 2% 3142 o] 3
A& 5= A 243} H =Y (Visualization Technique) & &5 Eﬂ”}oq BEgll A gL 2}

B QTE AZE 290 eI LT 4 9k o7 fFEL BE o}9E & 9 BR AAS
Do ek, e AU SRS BEU B A ARIEE AGN] AT A TS A4t
27zl g Q7S QAIsH B ARORN 1A e AHES Folug St shAstos 25
AAE olgsto] Sl BAHE 33 orgo =M Azt

HoJal, A7) A Uehbs 2f 8-S Tt

[e]
= =
2474 ARE olshe Hl off JTL A o] FHAT 5 YT T,

3. N 298 283 2y Nat AR £

s A 2Re A 24, A48 AAEE A ARG A 19 ER AR F, dE 71HET)
T AHEIES Aot A Fch

T A ES 27 YA, @A dol" Az &oko] A9 e ‘=AgEA Y F(IEEE TVCG,
Journal of Visualization, Computer Graphics Forum, MDPI Informatics)’ % ‘St&t]s] Z2A|Y
o] A Z(IEEE- VIS, EuroVis, Pacificvis, ACM- CHI, Siggraph, VINCI)', 121 ‘724 24 o] %
1= T2 A(Infographics) BIHE(EEAE 9 A AH|A F4)) 52 ARE o] &5t

ZF EAA -8 AHIES AHE A, oA AF33 THNERNAE 25, A =4, 248 AAEhES
=EES WA 4 ARSSEA, HolHE AR o), bl A, ALEA, A7

= 23t 4
A9l 27 5& WASEA, ‘42 RAF Ao EAsHEAo] i AF v gol T3
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B ApoAE 74 Aol A detde Al 25 A0 dAE B4 ARE Ve R st 2R
ANAE FEtAct. 44 A4S A Al ALA 255 S8t dTAES TAEE 2ot X
o] Q& W ‘IAE oBA 2/TA o tiet HH ol 5], MiA & /AL 91 ‘BEA A ojugt
AEER 242l diafl Azetet, 223 AHgE AAE] chget 4 JRE xoty] As) A4
HeE 45 AU AZ43 Hade E45He 'S 1ttt olgjet ddo] AbuAlo] & AlZHE 24
Fge] dAE £4 AR T 4 Yok 2 AFoAs gAE B 4R 38 IA oAl N EA

I olE HlEFE Aokt 121 19k IE

A3 EAA 7P Fadt Q4= S sk Aolth ShAIEE ool A A H-L WHEA] st
ol S AR o=, ol& ‘B4 i (Target) ol2kal gt 2]-9(Liu, 2012)9] AAolx= &4 didt
A NA T 71A] 24 AH(Opinion Quintuple)s BF 2= A& A4 £4 082 o3t vf qlrt. ol <]
oAl 7HA] 8.4 A2 JRA(Entity)’, ‘FAHAspect)’, ‘A (Sentiment)’, ‘YA E-5AHOpinion Holder)’,
‘A7 Time)' 2 £5tH, 2 oo A= o5 FEF(Subcategory Level D2 A3 et zF SFE7 2] A o)e}
194 #EE 59 24 (Subcategory Level 2)5 A 2]3t A2+ Table 29} 2t

Table 2 Taxonomy of ‘Target’

Subcategory Level 1 Subcategory Level 2
Ar271571168], @s[271[57], &lal[271(57],
FA[27][57], A (thought)[27][57],
AE(27][44][571[58][68]
He 40 0 T2 £4SE F8E s Qe U
£4, [57][58][68][84]

Aspect(&d): MHME st SQ[4157](58] =T £4: o2 MR £HE2 X2 = U= &4, [57]

Entity(HR): Z4 E319| tha[27][44][57][58]
[68]

[68][86] [58][68][84]
o THY 24: C1E 4O EE ASHS Wl AMEs 44
ESEIIA} B [68l[84]
CHA[571] . . = oA[271[571(581168], B7H271[57158][68]
Sentiment(Z4): AFZAEQ| 42t 2™ HIES | . y
[58ll68] = Bz 27157158]68] [.:61;3]*[57][58][68], Ei=[57][58][68], ZH[27](57](58]
. e 2 2AxH44][611(68]
Opinion Holder(9|Zd ERQXN): ZME 7tXlE A 5 4 o .
244][57][581[611168] 7I§H|0|01(w%4ﬂ)[57][58], UBR1[44][57](58],
FHRLIE|44][57][58]
Time(AZh: 24 HETH ZHEE AZH1][57](58] AR/ AH[1][61] & /FA1],
[61][68] Axd]l61], H1], 2l0™/zMH[61],851]
4. 1. 1. Entity

44 B AAEntity) & A4 O A A Fo, 7R, -, 22 #lH](Duan, Cao, Yu

and Levy, 2013)9] doA+ 29 gH HAE

A, AR, AH| A AR, AE] 5 ohekst iAo g A AR )
2~

2020) AA M= SEA TRt A Sl A, FA, ol A, IRC1%) Sl 27 A7 2 4 okl

o= A AR 7R, W, AR, A, ARL AE At

186 Archives of Design Research 2022. 05. vol 35. no 2



4.1. 2. Aspect
‘FAspect) & MAE FAsHE H4& ok, AAE 2HE 283 A AASelA 2 bR
FEE B4 U AAE e B oby g dide] 7FR A ¢ WS ashs A9 A
ek 2 dFoMe Fel SHEE EF a4
St 842 FASH HAo 9 shel 842 b BE
Attribute)’, & o] &40 AAA ‘B £4(Composite Attribute)’, EH £
drol Q22 £4d0] H& ‘T &4 (Derived Attribute)'©] 9lth. FZ2 ¥} 227 (Nam and Cho, 2017)9]
A Ao A FurA] o thet FE S AR Aol dish Aol vt Jlet. FukA 9] ‘TR, &4, Atol=, 74
ol g 4ol HaL, olof sl o BfATE Thz o] HIAE, tAkelo] ot = o dE WHoRH
7H & ot i £42 T SRR o] 248 & e 48 T A€ S0,

PN
T 0=
S} B 40 A BASE Bk 9 o} A SEE 514 ol 5ol 51

—

b

4. 1. 3. Sentiment

7 Mé(Sentlrnent) < 2AE ol dish ‘o4, 71 A, B E 7= A Ao et Ao v &
= Atk AR} A9 & 55t AR AMgSh= A 2z
7]—5‘:014 *:1 éii 7= Aol AA8E A ool A Iet A 73_5}1% Egste Aol
#AL A FA(Positive), S HNeutral), ¥ (Negative) Al 7FA 2 FEEHE=H, $(Liu, 2012)9]
AMNAE S oA 7HA] DA (Emotional positive, Rational positive, Neutral, Rational negative,
Emotional negative)= &-g3tct,

2 Aol did AAA R 2HAR A dT 4 845 BEF GhYsto] of¢] 84
st sbgich 1L A ‘oA, Bh, 4, HE, Aol AREHG e g aasele $A AY
ZH o] ZAHE0] 23kET}

’;U

4. 1. 4, Opinion Holder
e Ade 7P A2 &9l= At (Person)oltt. A1 2 H|(Kim and Hovy, 2000)°] ©Jshd ojA-&
AT 5 e A 2 A& "9 ERAHOpinion Holder) 2t £3stko] Z45HAct. 2]9(Liu,
2020)9] AAofA A2 teht= o HaAe] ]l P o2e 789, ARkl @A, ARUE, B4,
F(State) o] RAon, & AFNHE I F B AAslA A5 vehte 9 BaAke] f3& Adste
a9l 842 A =itk 1 2 2 44, 7] Zdolol(Key Player: £, Qul, ARUE Sol
A= At

4.1.5.Time
ML, ZetolAtE, 121 o] EWHAhn, Plaisant and Shneiderman, 2013)¢] @70l oJ5}A A7k
=9 AA(Individual Events)d} % oF A7 (Aggregated Events)?] 54 7HAttY sFich WA 51
AL AZRe] T WA i, AR/ A R BRokglch Jok AR ‘Azt mhE JE| 9] WskShape of
Change)9t ¥3-&(Rate of Change)’ 9] 27H4] £ 0= b}, Fe|] Wsto| A= ‘AZke] /45, 211/
HAA, §F' 9 EAL BoErta Aostgiet. & AF A ol AFT A7t £AES 519 948
Hkstact.

4, 2. U7 (Task-oriented Intermediation)
24 ol A thgele 1 WS 2FoH He EZou HiA, 57171 FARJAE esfof
gtk 2 AT E olE BR AAY F WA fdeg AAsy AZF 249 ‘ui7(Task-oriented
Intermediation)’ &1 st} Wi7le el A} ste AL of 2 FE| A HE3E AR FelelXE

ofshE 4 gl A E 4 9

d

-
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w7l st AR B9l 4SS WEY] S ol B BUES Ak, A B4 Lok 4
gEdoR ARHE 24 9% ol A (G4, 2ok, B, vL, $A)E FERL A48T 193
FE50 A 9 04T AFY ol A4 BA Bolld 71 A5 Agshe B4 98 8 A4 24
el d Bat U4, B4 52 HGSTA Ak 24 SRR a40] Holoh 0 P 59 adE e

A5 = Table 33} 2t}

Table 3 Taxonomy of ‘Task-oriented Intermediation’
Subcategory Level 1 Subcategory Level 2

Subjectivity Detection(F24 EX|): £EE = 24 2O R
QIX|, FEERIX|S EXok= &2 [571(98]
Emotion Cause Detection(ZZ&2| ¥l &X|): ZHE 0|BO{LH7| Kt
Hols Fh= AR(311[(541(98]
Identifying the intent of Sentiment Information(Ztd HE2| o|= met
8171): AFBXI7H 7l 4 HE | o= 5 Matsh= J2([58]

o

0| 4Tt

=

i)

Detection of Evidence/Event that Causes Sentiment Patterns(Z{4
THEHO| Q10| Hi= 37 £ O|HE ZX|): AIZSt0l|M LiEtL= 24 T{E Q|
21010 £|= ZEAHXIZLE O[MIES EHX|5H= Y2[2][12]

Detection Argument Expression Detection(=3 3 ZX|): 2A WM =31}
(EADo8] BRIE 24 HRE 2Rt 22(34](58](75](85](98]

Aspect-based Sentiment Analysis(QF47[8t 2t 2A):
E7Y hAO[LE AH|AQ| CHFSH A4t0f Chal E&E MlEste 27g LXlete

AL(8][10][38][50][58][82]

Detection of Fake or Deceptive Sentiment Information(AH%! E&
712t80l 2 FE EX]): 24 HOIE{0AM AFMO] Ot HE 2 7|2 HEE

ERI3H| 93t R
ekeoriented 15171 913t 42(71[251126]1431[58][79]

Intermediation Hate-Speech/ Cyber Bullying/ Offensive Language Detection in
(TH7H): Opinion/ Emotion Data(2|7d % 2% HIO[E{0A{2] 32 Lot/ALO|HHZ|/
BM jAS oWt EX|): 2|74 I 27 CIOIE0|M E2 Ut/ AojH HZE|/ E3HUS
285 He= F= UASS AXsh= PR(321[48]
i ZOILt 57| Opinion Summarization(2|Zd 29): LISt 2 S0 42N 59| o|7ig
ummarization
(2en9][581[671[81] Sentiment Information Description at Multi-aspect(CtFgt $=Z0f| A

24 ME BAD: 5HLt9] £0H0| Opd CHYSH £ZF(Multi-aspect) oAl 2+
HEE QAle}7| It elf[15][42](96]
Emotion Detection & Classification(ZH2| ZX| ¥ 2F): F&H HAEQ
Classification Z™E EXlot 0| 2Fstk= AR(351[861(871[911[98][99]
E®N131241136](891[97]  polarity Classification(ZHAd2l 24 28): o7 U 2 HO|ES| 2N 8
AR(51371(721[73][98]
Comparison of Different Sentiments(Zt4 Zt9| H|W): EXO| Y= F
QIABIAO| ZI /0|74 K A|Zto M2 24 THEl S& H|uwst7| /st &
[331[45][71]
Timeline Analysis(AIAIE 24): AlZtof 2 o|A HHO| SEO0|Lt St/
Ao M3t S5 24517 95 &12(30][47]1(501[93]

Finding Significant Person/Opinion/Fact/Stance/Attitude(£2 st

Comparison
(H)[23][60][67]

Exploration QAS/AU/AL /YT /EE H7): S8 ASOILt oA, ZF/ A0ILt
(&A)[511(59]67] A/ Q29| AFOILLEH=E &7 17 2R[28][50](651[801[83](94]

Easy Exploration of Sentiment Information(Z4 ME 9| &4 EfAM):
HITHEE ol 2 HEE &8 M| 28t FR(51][591(62][67](90]
[101]

4.2, 1, Detection
A BA A FA(Detection)’ & Fo Y JHE EJ =
fEolet, 7 A Hofet T H G 519l 7|2 R oY o] dFE A5ttt
A WA 4 AR o] ATHAA ofyH S JAAE FA|5k= Subjectivity Detection?ld] ©]=
2] 9-(Liu, 2012)2] Aol Al diadel tisl] AlEo] 32 ¢l 270 TS Bdshs gAES} ti4f AH 2
7150l Ardlel dialjA Adsle YAES FEatE A 2L F HAls AEE ol ZoluY]

Aol A7A AT B Aol A Ax|sH=

rr
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95t ¥ol& 2= Emotion Cause Detection?ld], ©]= 2HGao, Xu and Wang, 2014)°]
npol AR ER7 3 <t AAE FHote HAEES ot 7 HIAE| A A 7] Eet 4 9] lle]
Hie 719EE FEoto] AWEES AHRo=2A A7iE dAFolt Al A= AMEATE E1 A R
o2 ulo}sh= <l Identifying the intent of Sentiment Information¢ld], ©]Z2-& 2-%(Liu, 2020)2]
AfollA A ARE F7 w7t FAJNAE gototr] flof 29 erofl Sl= A4 7195 11 9 719E
9] A S Atellss G A5 S AME ST vl AR AT 712 A delo] H=
ZAAEY oHIEE BXA|5H= %<1 Detection of Evidence/Event that Causes Sentiment Patterns21t],
ol <etet 183 AFeh(Alattar and Shaalan, 2021)°] Opinion Reason Mining® &% A% % Event
Detection¥} #AE ZAES ot A5t AAolA FAH LR o] 23t oA HAR =2}
B e A ARE gX8= Argument Expression Detection¢ld], o= Anterhgd, 295y, T8 1
9¥l(Somasundaran, Ruppenhofer and Wiebe, 2007)7} v|¥ @& oA oe] EEAFE0] EE AP 0
=T HAE X9 oY BES FE0h= S AjtelHA A71E dFoltt A4 AAl= Bt
oA et 7 AEE E4ske A2 Aspect-based Sentiment AnalysisQIdl, ©]A-2
2]%(Hu and Liu, 2004)¢] A-tellA SHEEo] Edct= BAF 0139 HIEE Tofstal, B4
o]FE& 47 Aspect® FE5t0] 1o tigt A S ALtcls S Ao gs 27E
oltt. UF WA= AtAo] ofd 74 AR E FA|ok= AF<l Detection of Fake or Deceptive
Sentiment Information<1d, ol+= A'g Z12] 1 2]9(Jindal and Liu, 2008)2] A-olA QAR Z AAE
Ftsk= Opinion Spam Detection ZHd #£44 5 sh=E 27118 £4] elth © tolrt 31, A, 121
ZZ0](Rubin, Chen and Conroy, 2015)+= & HAEA A5 AMESH= AR B 7|HE< HRE
At AA T HolHE 7Ho R A AAGE ddct= AATHE A¢tshs BFolA sid 24
71%E AEotenth v o R ofg A= To I, AtelH W, B F= U AR sk 45
Hate-Speech/Cyber Bullying/Offensive Language Detection in Opinion/Emotion Data®|t}. o]+ 7|etg],
Z9, giu)et, 1)1 Z(Gitari, Zuping, Damien and Long, 2015)°] €2 9d(Hate-Speech) ¥ Afo]H
HH o] digt AFFES] WSl A U= 334 18 9 942 Lexicon ¥ Corpus B8 FE5h= 7&S
Alorgro 24 271% ol

N
P
4

T |

> o

m &

4. 2. 2, Summarization
‘@ oK(Summarization)' & 92 FEI9] T ARA AHAQ W8-S FESte otk A 24 okt
HAE ‘a9F 9] o9 7|Eo R F 74X JFE AFstAtt. A A= 24 FE] Yy ot
oy W, FA FollA Fast 8-S Adste] A2lskE Opinion Summarizationo|th. o]+ # 21l
2]$-(Hu and Liu, 2004)7F A2 EAF 71549 ol SO A F, F4o % o4& 9lsf ot
AR Adsto] SA4& wtebstal Qofshe RS AASHHEA ofd G5 AFotleh. F WA= 94
ZHo] opd thekeh oA M FEE HAbslL Q9Fsh= ¢l Sentiment Information Description at
Multi-aspect?ld]l, o] ¢, o, tho|, 3 1] 1 A(Wu, Ying, Dai, Huang and Chen, 2020)2] Lo A 7+4
249 gL olg] 2 AAste] et 2 24 tde wE, 479 tide Frlske A4 ol9E
A&t 2AstaL oA JAS thH o= o]5|e = 9l REE AAFOZHN T2 AVHE

F

e,

4. 2. 3. Classification

“EF(Classification) = theFet $79] A4 JEE B4 7t 18] F o]gste] sk gFoltt. 744 24
woreh TAH EF Y o] 7|E o R F 7pA| 9] YR-E AAstoTt

A A= A4 dAEA A ARTS Sl fAR A71E] AR ERcke 952l Emotion
Detection & Classification?ld], o]+ BFZHA] 123 tjotHE (Tafreshi and Diab, 2018)7} HIAE
ARAA FEH= AAE TF Arol mebA HFslelal o]F A5 o AEStohs AYS HstHA
F2 AMEAT F HAR A 24 BER/SE= 459l Polarity Classification, % 12|11 2](Pang
and Lee, 2008)9] Aol AF 9 Au|A RN Hehs AMA JAE5S 38 74 B S99
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E(Alm and Sproat, 2005)°] A=

5402 BRI Y 9Re FRA0E dgom, & 1eu AR
ofglo] Bl Lot TAES UL SAEC] AT 1L I theh BRshs IgelA AT At
REbe

4. 2. 4, Comparison

W] i(Comparison)' = A2 T2 F 714 el E4E thxste] FEAT Aol L wal

WEo B B971E ARRE AR T2 T o4l 44 AR 9 Az hE 44 HE 52
H| W 5k= Comparison of Different Sentiments7} =4, o]& LA A ofgt9-& ) HUWFE, 181
ZFu] A(Gongalves, Araujo, Benevenuto and Cha, 2013)0l4 AF, o[HIE, EA, 3|AF, A8} 22 thoksh
24 giA4S ‘LIWC, Happiness Index, SentiWordNet, SASA, PANAS-t, Emoticons, SenticNet and
SentiStrength’ 52 744 &4 =75 &-8dto] A9 A=E A6t ALbsL 2 743 s HliLsh=
ATFE At 1 oA s G5 AAS] T

4, 2. 5. Exploration

oj7he] mpAd FEF 24 “FM(Exploration)’ 2 $8% AR 9 KXo Hilot= JHE 45}
o= foln, miof wet §4 77 aEE AREY] HdS e =

A3 B g9 ok 7R RE Al A gFE ARkt
F/del wst 2 Ao visks A4Sk 95<1 Timeline Analysis¢lH], ©]
YU Alth(Fukuhara, Nakagawa and Nishida, 2007)7} &4 w]t]ojo| A A
AE| Ao gt oA AZPER At o ZF 949 Nk ol I YR AlFsh= Temporal
Sentiment AnalysisE APFOo2H F2 YefA & fdFoltt, o] =& 7|Hto R ohafst A Hofet
A A FaroA ArbER 444 ARY 555 Uetiigl= kel Uetr] A& F HAE A7
Ao 2R J&q& sk Aoy A, U= dFolu HEE = fF< Finding Significant
Person/Opinion/Fact/Stance/Attitude= 2gHt=, &35y, 183 71313 Z(Mohammad, Sobhani and
Kiritchenko, 2017)¢] ESl 9|AES E4510] 25 F7]= ALY 93T B2 s F505t= A+ L So|ER,
7}, 183 o}E7HA(Whitelaw, Garg and Argamon, 2005)] 43} gHof Vet 35 SA40E
AHEES] ATt 3t gt 7}, geet B o3 E FE5 EFAUE AT FolA TROMl
et Al AR w2 o] A AR E g e R dote FRE 7 271 1% 952l Easy Exploration

T rlr

of Sentiment Information W23, W EFER], vigk2, 7HA, wjE, 83 Y& (Marcus, Bernstein,
Badar, Karger, Madden and Miller, 2011)7} o8] A|Zke]l ZHA 5= X‘Q EY HAE ABE ¢S —’-\—%]71]
gAg = QB Ho| &S StAY ESlo] o]Fold A HH ESl HHAES /49| H] &S HolF

SAAR 5 ANTOZA A AT A=A o|F T AZshE thRE AT Bof A= "%‘*0}
ANZA A= E olgsto] A AR &40 ML AlFote AH(Sun, Z., Sun, M., Cao and Ma, 2016 &
Zhao, Gou, Wang and Zhou, 2014)E°] 1}97] A2t}

4. 3. X{4=(Representation)

A diido] BHou w7, F719t 22 iAol QlafiA 277 olFolA W, A diidE A% HA AT
T e BxH o] Jasieh A BAA o]RojA = AL 245 EA g Bx $HOEH
dAste] 11 EAS HASte SR, A5 AdE Bx £ B4 il 24E & 4gs] ofadt 4
e TS gt B A4 E o]yg BE £uS ‘A d-E(Representation)’ o2kl F ottt AAEL I7
F 7R g £ e stue 54 AU B4 522 veide A9rt dloH, o2 sty golu
Ve, A TOoE vehtes 497t o & “‘—TLC’W% Azte] B4 ElementUhAl &), 3449 495
Process(Ig 22l ot3lal B7 AA Y FEFE Tk E3h 2 A= $H9 80719 A48 A143)

£ gl vt

ARV B4 A9 S D S ARESe] F2 Fo% s GEAS
YIA=(EAA, 20109 BRE FTok] 2 FERA 42 34 L2ES AQB/AFE, ALY 39/

A I o ARART

190 Archives of Design Research 2022. 05. vol 35. no 2



Table 4 Taxonomy of ‘Representation’

Subcategory Level 1 Subcategory Level 2
ElementCHA 290 (uarmy T RAl49), 212149, SEL49], HEL49]
HE20| EX™ yx
. ;H;ﬁo<'>£°7w’ . RIE[49], SEE(49), HES(U9], PEE(49], AB[49), 4%
Representation S8 97 futifact Element  10], s rzi{a9], £E87(49], o71[49], 249], £24{49],
(MES): @5 BARL[49], 7[BHES49], AF[49], SRH/RRHZH[49)]
o9z HHE
CHAH Process(2t& 22):  Natural Process oA D7t0] 0|= 2ol SHE
; nesol vy, s, (KN 2 BEl], Al olsii7l, Ame w3(22]
a:lAr sogz

Artifact Process

LI“: [6] (ﬂ_g&! J’-PS) 7|71|9| &%[6]

4.3. 1. Element

AZHA S oA A didS diAE 4+ de AdES B4 didTe 08 IS A
1o 2sH siAE = Sle AAIAY, &4 B4t e dUdRE U ¢ e EAR
o]Fo| x| 47} qleh & Aol Ae ol AAEES ElementCHA| &5 el 5t9, o5 AlEststo]
B5Ho7] St o8 Q45 updstua} vy FAHIE et F4 HAES o9 242 A5yt
HlAU AT E(5514, 20100« Fe 2 7tg=E5o] i 23E =8 245 A=A 7t
dolHulo|AS F5T HAH O R BhE EPAFE B/ AlAolth ol /HAIE AE(SymboD3alote] FE3IAIR
oS AR AR AP HE EEo] oAl 22 FEE Sdope, o EE Qo= TE MAEY AFH £F

Q45 Aosto] Aot Hrt. & Aol vy FAFEoA diERE FoT 307149 4 BEe

57, 197H4 2 AAE AAste] £4 2hdoll &-g-5tAt shaict.

4, 3. 2, Process
‘Process(@d &)= A@Eo] £ dFolvdt 4 T2 tiAHo| Yehh= 39
12]3 =E(Barr, Biddle and Noble, 2002)2] 4= Ali HEA diiol 7L Y= 7ls
oS A sidsr] fe & ohE ZRAA FAF O vl AYshe Aol B
AFsksich
AR AAA S5 8T A AL A E AR IOAE 448 ARV ol 5she AR UEY
{13l Ak @4H(Cao, Lin, Sun, Lazer, Liu and Qu, 2012)0]1} F7+] 0] (Chen, Li, Chen and Yuan, 2019)<
SEAGAL, A4 B FAo| A\7ke] whet ofBA MISHEAS e 13 ARl BEF Wakda
Silva Franco, Santos do Amor Divino Lima, Paixdo, Resque dos Santos and Serique Meiguins, 2019)&
Fg3to] 34 L7k ol Folx e AL WA 5 Uitk £ AToNAE 24 AZBolA] ol FolAE Tkt
g S5 BRE] S8, AR Aol BAHE B L95L AU A 1 A% AABA,
71A1S) A, A AF, AB7Ee o o ol EEE N oY RSS2 AA o9l aag
Z&5HA =i

4, 4, \|ZtH H==(Visual Variables)

A ZHE 4= 19679 ZFA9 A& A&Apol 2t T1eig tito| Q] A vl 2 ¥ (Bertin, 1967)°] 25l A
A ASE Ak, o] % W] o]2](McCleary, 1983), Wo|Z#(MacEachren, 1992), 7 H Y(Carpendale,
2003), 24 (Roth, 2017)9] AFoNAE 23 HZgo] HE|et By Aol u A A St Al ZH4 e 7H":‘°]
A &3 A AMEE QL o] XA 9] A(Lee, 2018)l A= A4 24 I dlo]g A Zs} Abgof gt
AAE s o AJZHE A5 o]y, FA, utebr] 2, 183 AlA(Kucher, Paradis and Kerren, 2018)4
Aol A= 7 AlZEE A QbollA] ARS-El Rkt A1 W=E B&7SH] $1e AAE T A oA
A w2 A5 Farshilth.

B ATANE A2 267t ol2ol 7HY AZSE AlE EAYE T, Theke 1A B4 AR A1Z3k
R $19) @] o] A% dojuths A AXSIATL, Bl HES BAY 5 Ik BE 045
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dAs Wa e LA Gt oldd olhr AZA Wes 22 AA v dA 8o A4
97 FBE Q4SS vhdaly] $18) A2 W2 Bertin, 1967)9] THER H 1 =

‘el A 27](50], o)), wek, 914, W, A S 25 A4

ool FEE aASE AFE olgo] M) o 2ol AS w, W} ool d 7 a4v} ol 744 AWE
UeiEAE ARSIsto] Bol% 4 9rke 3He 7HA) it 7 49 42)S Helgt AR Table 59

Table 5 Taxonomy of ‘Visual Variables’
Subcategory Level 1
Value(ZYE): Y& /ALZXA| 200 w2t ot HebXl= Zig B8[14](401[63](78][95]
Color(MAh): MSZ 2| M #15i[14](63][78][95]

Visual Variables(A|zt=| wis):  Size(37D): Elemente] 371/601/=012] ¥&[14][40][60](63](95]

THRHZ 0] O A HIHE 0 Shape(2): XS] 2|2 HE[14][29][40](78]

HAIE =X 2-E ition(2IX|): AHEI= 0| Q|X| Z7H0| AT XK= £ 0|2

[40][41][56][63](70] Position(®IX]): XiFHE2| /X, 37t f» E_ ES=] Tj«u[14][40][78][95] i
Orientation(%&): Q49| 7| Z{olA &5t A wiato] gatxl Zol2t &#3[14](40](63]
(78]

Distance(72]): A2 CH2 TH4Q] {IX|7} HotEHE EoIM A=715 UErE[12][14][16]

4. 4,1, Value
3 °‘E(Value)"‘ *%u
4 = 1174101]*1 BdEe YA *17”* tﬂ‘l"—'?‘— e, 5 =
she Aol f-8sttta A=At 2A([Roth, 2017)8] AFolAE HA=7t 82
ﬂr °1$$ A9 Q14 02 A g5, WS o] | (McCleary, 1983)2F %(Wong, 2010)2] AT-ollA %
TollA AHE-Se WU EE A4 tlolE ] Folut AR

4.4, 2, Color
AA(Color) & W7, 25, ukt 5 A2 HFo] sfgots A7Fe] A7 £/dolrt. 7HH Y(Carpendale,
< &0 47F A AAY & 1F 07 d4Ho %13}% ﬁ% ET}@ o7 2P
I Yok dgskelth & Aol e ARA AR =
AZstol| A A& Mg W2

4.4, 3, Size
#| 28 (Bertin, 1967)2 27|12 W2 9] X2 Wal2 epd £ 9l Waaly Aokt 27]9] A oo
Zol'e] AdE §7 EFE 2ARoth, 2017)9] AFONA EF A7 a7 ARk FIH Fog,
A7) AmofA 2242 5= Y T8 AZA 9ST Jostgeh & AFolA s B4 diidel 7Hd wlolE ¢
ofo|u}, Al 0.2 =935 B0l sl ARE X5 A5 AL I7)71 Wslsl= AR e o,
‘7](Size) & A& i A AASHAT.

4. 4, 4, Shape
% (Shape)'& 849 95 FHE Hetl= A144 ‘?iérc‘lﬂ%, =5 AAL 3}%’4 i—% ?*é‘é =
0101 rﬂ/\ﬂo]u} (Roth 2017),] o:]:[L _]_g: ]-7]—d /R1-71-03J4- 7P0 } 4
e 2zt o} A& AQdA 0w wifsh= A
gAE Uetdl= F 1&°l dste s oE 599
*}74 U A e 2EE 5ol o gRt AR AR AT %“ﬂé‘%‘ # =5 ioﬂok— A7E Q& HH ey
A5 AMgohe] B AY9S Aot

¢
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4, 4,5, Position
A (Position)' = HIZ = (Bertin, 1967)0] A 2lgt A|ZHa W= A|A oAl F7HPlane)] FEE AHEE et
Je)ar 74 g Y (Carpendale, 2003)-> AFFE tAZFH oA oA ‘YA 9 /ES *x, y Haxo] met Hsoh=
2D o AIZHA @49} 'x, y, z Fakoll iskohs 3D A9 AlZHE QAR Yol Aottt B AtollA=
ol EUE AAEES AdlA fAuto] op e}, AHEAFY] o7 Wt utz} YEAEEC] Al X oA
AR AY 2L Aol vHE o] A== Alel, 32HLE] T tellA JAEES] Yol whet A= o2
Ao S HolFe Aol deAE dld 245 AHEShe] 25 S Aastolt.

4, 4. 6. Orientation
847} 712l A 3APE 7B, ol 249 WK Orientation) o] Gttty 8T 4= vt 2A([Roth,
2017)9] Aol Al BaFo] ZAU Hkg A, 22 IF2E Yeves Aol sty A9sisi
7hAd A (Carpendale, 2003)9] A-tolAl= Wakolgh= A14A |FE Foff £ 7HA7}F o
HFE O RN EO B0 AR 2 AFLS BUS A¥T 4
AdEol 7HAL Y= A4 S Ao gl digt
(I Aste A9, A4 "R W o] ARSE Ikl £

4.4 7. Distance

‘71 (Distance)’ o] A<, A2 T2 At 927 Aupwra WojA Y=t e, oY Q4
712& AZHH W42 g2l AF- Aol tEa] ke gaq ol AZE S9E Bad 74 X123
ARE 2= =5 AzlEhes A4 WSE olgsto Adwe] ARE dYste 497t A5 TEEA A,
e M, tEHAMNFS- G, 2, 123 §HChen, Andrienko, N., Andrienko, G., Li and Yuan,
2020)9] AoA = thlehs AdEe AT o, dlolg o] HESIS] Pl uet 2 2EF Aol Azof
oS FHoh o] HAoNA Azlete AlZHE W] Jdol &Y. B ke, ¥, 9, &, 293
?(Nan, Lu, Lin, Wang and Wen, 2015)¢] A4l DNAY] +25 HAER &85 A7 Qe
Ao Ao waka T A9 97tgo] WA YA = A7 HstE E4 Ad]es Az Wt
A9 o] Hat A So] Lhe A0 uj2ol® v, Aa] el A7 Wist ZAFHS oF = 97 o] at
BE 519 Q47 Fbsls Zlo] W astcty wkstgict. weka AAE Ato]9] Ag]rt Yol A, FolA
AF, AR AL A7 AR E A o2 ERSkAT

4. 5. \|Z3} E|3 4 (Visualization Technique)
2 ATde A 2f el digt gulE S8 571 S8l A4S Hla Y] 288 AHIES BA st
AlZte} A3 B B 845S B AlAll R 2.3 oA g7t Z|(Chi, 2000), BA], A<,
1231 Ek2(Chengzhi, Chenghu and Tao, 2003)2] Aol A 2708 cheket A3t gla Y (XA 217,
AANA 687H) &, £ AZE; Bokoll A A3 Abgsle dEAQ] A3 HlAY 1671418 27 848
TJ5t4cHTable 6).
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Table 6 Taxonomy of ‘Visualization Technique’
Subcategory Level 1
3D(Ploygon) Visualization(3XHA(RIA) Alztsh: 3xH SERC| H|O|E| AlZtst 7][18][19]

Node-Link Diagram(.==-213 CHO|0{O#): =0 232 0|RH T A|ZSHHERZ
AlZtzh 710 8](19]

Bubble Chart(H{E XtE): AABAT} 7kX|= HO|HQ F(EE HIE)0| 2t 2o HAO|
FXlE MZiEH18]

Area Chart(HZ] XLE): A HEjO| J2iX C|0|E|Q] (E= HIE)OH M2t HEO0| F0{X|=

RHE[18]
Line Plot(d1 22): HI0|E] 2(H|2)2| H3tE LIEHH M[18][19]
Box Plot(&4Xt &) oftf J2i, C|0|E 2| ¥E =0|5 71X EMP—.*%* &efel E2(18](19]
Pie Chart(It0| XtE): QAHAT} 7HX|= HI0O|H (£ HIE)0| M2t Mo| HA0| FO0X|=
A8]
Treemap(EEI"") AZE +Z2 HO|HO|M HO|H AABAT} IIX|= (L= HI)0f w2t
L A& HAS L AlZtsH19]

Visualization Technique - — N

(A3 E|3Y) Word Cloud(Text Visualization)(YE SRE(HAE AZ3eh): HHAES ZEAIA
HOF= AZE}, HAES 37|= HE OO0 QIAEIAS A(E= H|&)0l| ]2t ZA™E
[18][19]

Heatmap(SIE®): CIO|EIE € =2 HEQ| DT £t A, YAHATIL K=
A(EE HIE)0l wat Mefo] Z2bE18]

Scatter Plot(MEE): T 71 O]& H4=0] SAIEZZ0|A 2t JHHIE o2 FAIH 2&[18][19]
MDS Map(CHRIHEAE A|Zt5}): SHUA| E40|LE 48 CHRHAEE Aol !IXIA7|l=
[19]

Parallel Coordinate(H3ZtE): HI0|EQ HaE SO MfEsty, 2 M40 £4 S

BAISHM T2 [18][19]
Pixel Based Plot(TAl Z22): L|0|E| QAHASS ZMZ B0 FE= AlZtaH18]
Time-oriented Visualization(A|Zt X3 A|Z{3}): A7t HO|EIE 7[RI 2 §F A[Z+3H18][19]

Spatial Based Visualization(37Zt 7|8t A|Zt&}): 32t L X[2| 0| /X[2|X(X|x) YRS
J|dto 2 st A]JFQ_H] 8]

FolM= AAH 275 283 A3 A4} A7 & A7 2F AAE Fof 2A RAHE=A
g A BAE A8l A4 285 otele BHolU WiAdE FHOE 4 dFES AEstd
gt 5, g AFES dsty] fla 4 dido] ol| AAER A H A=A, woll et AJd=ol
AZYH B47t o] ol A e AdE] digh olalE w71 $lo AHEE AZ3 g3y o] B E
FAoE ool T QoA ez AWl 2 IS Asdith £AS S a2 ke, 7 9, %,
123 (Cao, Lu, Lin, Wang and Wen, 2015)2] 917 © A, t=2dl T M, =23 S G, &, 183

$-<9HChen, Andrienko, N., Andrienko, G., Li and Yuan, 2020)9] 9= A4}t

5. 1. At 24 1: SocialHelix
71Q, &, 9, 9 122 A(Cao, Lu, Lin, Wang and Wen, 2015)9] dtollA= 20129 10¥ || Al TV
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Figure 2 The representation of "SocialHelix"

Table 7 Classification and visual metaphor process of "SocialHelix" cases based on Task-oriented analysis work. The cla:
analyzed through the classification system are indicated in parentheses
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Figure 3 The representation of "Co-Bridges"

196 Archives of Design Research 2022. 05. vol 35. no 2



7 AnE
EQ HAES 2EY FHE AZBKI o] AY A AFIHE £ AAZ o4kl F AHA <] A2
& AT 4 Ut slg AkElo]l st R =& Figure 33 Zod, & &Y 9 Al44 &4 A4S

Table 8 Classification and visual metaphor process of "Co-Bridges" cases based on Task-oriented analysis work. The classification criteria
analyzed through the classification system are indicated in parentheses
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