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Abstract

This paper suggests a method to refine a massive collective intelligence data, and visualize with

multilevel sentiment network, in order to understand information in an intuitive and semantic way. For

this study, we first calculated a frequency of sentiment words from each movie review. Second, we

designed a Heatmap visualization to effectively discover the main emotions on each online movie

review. Third, we formed a Sentiment-Movie Network combining the MDS Map and Social Network in

order to fix the movie network topology, while creating a network graph to enable the clustering of

similar nodes. Finally, we evaluated our progress to verify if it is actually helpful to improve user

cognition for multilevel analysis experience compared to the existing network system, thus concluded

that our method provides improved user experience in terms of cognition, being appropriate as an

alternative method for semantic understanding.

» Keyword : Data Visualization, Semantic networks,

Sentiment word analysis, Review data mining,

Movie recommendation system, Sentiment movie network
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Fig. 1. Force—directed layout Network (Left: 40 nodes
Right: 65 nodes): The location of nodes continues to
change, whenever the data is added or modified
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[I. Theory and previous research study

1. Related work
1.1 Sentiment words
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1.3 Network Visualization and Layouts
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[1l. Data processing and visualization

1. Data processing
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1.2 Sentiment Words Refinement

AR} 2AFE Bato] AAW 68709 7Hgolg] Tl 23}
4 2xfe 2dE HF 2401315 ey fal Al gt
gl ol Yehdis 74013 dioleE 35ty wlwsta, 2
oA 2 vehdA] o= 401318 AAsks Ade Al
ATk AR g2 obgel o] 37119 24l A

1.2.1 Crawling

Aol A AR g3l ElolElE dhaolA] 7MY B
o] gAE WfF EHALES] Ylo|H ] s r. Mu]2[11]
X $438ATE A= (Crawling)ol & o] o4 Ho]H
= ?éﬂE Adagom, L ATelMe gt 2o
3 #HE Aestelbr] sl dolHE 1S 5 e § AE
2l & AFsisith Az vlolH 93}t FHlolA A 54 9
ste] g3t gRES AAEA &2 HolE FuE FRlshs
At = dlolHE AelA AR 7Hsd dolE® Tk
dhe @, Ao R A dolHE st AR E

Ol

OFCHEt | IP: 202.30.7 %%

FEIUE A= AR 2 A3 2004356 201337}
A g=roll A Mg 2,28971 dske] g4 4,107,60571¢] 423
ek od7]elA 20049 5-H 20139744 ¢] G5t HE o]
Elo] 915 AL o), vloly 93} g Had Al
Ao 2AHS o, 25 fi%( Fo13] Fejao] fFol sl
o)o] 1,0007 o)/do] @&l gshso] oiF-it 2004d~20131d
Atolell EAlE dstEolU7] wWiteltth. 2,289709] BES Vv
X=N 712401_4 ] 1:7]_ Zx f& 7Hx]u}0 AHEOV] —r] H 7LZ4
013 Feja7}t 1,0007 o)del = @stE MEsiqitt 1 A
I} HZF 678719 3} o] AAH UEYT AE dlo]E]
2 g8

h;gﬂl

r>~

1.2.2 Establishing sentiment word dictionary
¥ AT 289 449 9 £18 JaiyEe) e

BIXE do[HES &4 ¢ d[12]FH4 #4718 AHgate]

Zhzte] JejasE e splth o] I P 4 Al

el dster FYHglon, ez FHoltt FHis 1|

=3}, 01%, HFAYAIAY, FAHPOS, part-of-speech) &

g o1y £49 725 defshs S BT
ez B4 ¥ 2od dHaES aEes Y duas
FEokglon, Adud A4 Yejase 68719 Al 71—7@01

glagld 2

’ -
of 747} Eitste] Aol M= Ao AP
FH2E5S FE5 ﬂﬁﬂdlc Qtol A}@;}
&

A2 o] K=ol )] ATg obA 13

ob g o
Y
u

@ rr
5

ofr
-

1.2.3 Applying TF-IDF(Term Frequency — Inverse
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Table 1. 36 Sentiment Words.

Clusten.ngl Sentiment Words
Characteristics
Happy, Sweet, Funny, Excited,
Happy Pleasant, Fantastic, Gratified,
Enjoyable, Energetic
Surprised, Ecstatic, Awesome,
Surprise Wonderful, Great, Touched,
Impressed
Boring Calm, Drowsy, Bored
Sad Pitiful, Lonely, Mournful, Sad,
Heartbroken, Unfortunate
Anger Outraged, Furious
Disgust Ominous, Cruel, Disgusted
Scared, Chilly, Horrified, Terrified,
Fear
Creepy, Fearsome

2. Visualization

2.1 Heatmap visualization
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“Don’t Cry Mommy”
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Fig. 7. Sentiment Movie Network (678 Movie nodes) & Heatmap visualization

3. Evaluation
3.1 Purpose and method of usability measurement
exper iment

STEP 1 :

Group A : provided with the heatmap function
Group B : without heatmap function

[

STEP 2 : Explain visualization system
(Explanation time : 10 Minutes)

[

STEP 3: Explore visualization system
(Offer time : 5 Minutes)

[

STEP 4: Usability survey

Divided 2 groups

5 questionnaires regarding
learnability, efficiency, understandability,
feature functionality and accuracy

[

STEP 5: Statistical Analysis
(Reliability Analysis, Independence T—test )

Fig. 8. Evaluation Process
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3.2 Reliability analysis
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A

s A2 B4 (Reliability Analysis)S A3 A2 =
48 53k 7F WA d3¥A(Internal Consistency)S 5743}
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Table 2. Result of the Reliability Analysis.

itk HE& 54 vlolEE 2&ato] 42 =E #Ask Table

Cronbach's a (Provide) &

Categories Statements (Non—Provide) Total

Learnability 1. I.t is easy to select a movie based on the | .698 (Provide) .

sentiment words. .827 (Non-Provide)
Efficiency 2. I’F is efficient to gelect the node based on the | .698 (Provide) .

sentiment of the movie. .826 (Non—Provide)
Understandability 3: .lt lis easy lto under;tand the sgntiment .661 (Provide) .

distribution depending on varying node locations. .747 (Non—Provide) 666

) ) 4. It provides an adequate function to help user | .663 (Provide)

Feature Functionality choose a movie. .749 (Non—Provide)

Accuracy

5. The selected movie and the sentiment
distribution predicted from the movie's map
coordinate matches.

.742 (Provide)
.725 (Non—Provide)

Table 3. Result of the Reliability Analysis (‘a' group = Heatmap, 'b' group = No heatmap).

Equal Variance P-value / Alternative
Question P-value T-value P-value

Assumption Hypothesis Adoption
1_a~10b 0.08203 Heteroscedasticity 4.8295 0.00003** Adopt**
2.ax*2Db 0.5064 Heteroscedasticity 7.2038 0.00000001 * Adoptx*
3_a * 3_b 0.2327 Heteroscedasticity 4.7609 0.000032** Adopt**
4_a * 4.b 0.07771 Heteroscedasticity 4.3814 0.0001 1% Adopt**
5_.a * 5_b 0.0026 Equal variance 4.9205 0.000036* * Adopt*

AE e BAA F el dig 7 52 AT | A8 AEsA e Hekol el Fval BAE AARE A B
ksl &ak(Cronbach's a)A15=¢] H A2 8| ER AJ2tstE A © =&A frol g atol7t dvk= A2 &8Itk Table 4
8 A, e 232 A A 7P 134aL0.742) 3| EW = dH7HEE A Eol] dig AR Ardelth
A7skE AlesA B2 AF, S 8ol £FS AA Al 7L 7S 71kl kS A vE BEES Al
& ERTH0.827). BEF, R el oig Aerlet 4t g FAoz BRIg Ay, S|EN A743 7ee Aled e
o] 0.601 |z A =&l tigh WA daAe] =i ut =& FAE A U2 AS 2T Sl olE

A ARE Er @ 4

3.3 Average comparison per group

gt vlals

A=) vl o

=Y E TZHA(ndependence T-test)S 2

Table 4. Details

on the Statements with Alternative

Akl SEEE TR + FJoo] 247 N(ulﬁa%)ﬂr Hypothesis.
N(MZ"US)OL] ATELE HEa AR Sl 7P el Question 95% confidence Provide NO'?'
T Awk 7k 2Rt dolzt QA AATT) B oA Provide
= dlolEle] A 48 T3 6059 A delHE F J T-a»1.b | 1.1286< p <2.7714 | 5.45 3.5
o o] 747k 3080 ME fo]EE Algatglon o= 2.a* 2 | 1.8688< u <3.3312 | 5.95 3.35
22 238 Ao o8 A BXE MAsh Ade] ol 3.a*3Db |1.1188< y <2.7812 | 5.8 3.85
T Adho] =S JMAstn Hi v uE AP T 2 4_a * 4_b | 0.9908< y <2.7092 | 5.65 3.8
Bzl i3] s v HES 3 498 Jav|aE § 5.a * 5_b | 1.2541< y <3.0459 | 5.75 3.6
215 Ay}= Table 33 2k

S|EF A2t3} V)5S AlEe A9 s|EY A4S V)5S
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IV. Movie Recommendation System
Scenario
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Fig. 9. Movie 'Star trek' heatmap visualization & discover
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Fig. 10. 'lronman 3'& 'Masquerade' heatmap visualization

4) =5 A+ ‘ofo]dl 3(Ironman 3)'#h= @1, o] <
k= a9 10A% ‘Star Track'# 7 FA1SE 3| E9 7+
—r] TES Bolal gl7] el o] AFEAF AR S =

7130 ATk fofoldml 3(Ironman 3)'E EW ¥k == B

rr

el o] ® YA Masquerade)'2HE G3leld], o] H3t=
Star Track¥} B|5:gk S|EW A48t 2T 25 7H13% $A
o ‘74 <1(Touching)” 0] F7H= 7] wzol o] A§
27} Star Track®} v]sz8kA 2t 2520l 244S
gl ol FxkMasquerade) 95HE B #

oJH Y AEAES APo] AT s E o fAle

Popch (19 115} & <17 424342 sl 4stel
A2s8le] ofd Ffel7k Q= A, eli i o

sl A AHlo] 7R A o] FoelXE AFetux} st}
T Al u TR H

Fig. 11. 'Popcha' Movie Network visualization
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V. Conclusion

W Aol M= A A4 o] Gl EleolE E vk A
ol MEA A4tz 8T 5 ol& HuAolaL onHom
A5t Y3 A 71A HHHES AAEIT A A AE
=] Aed] ARE Uetle S|EY AZsk(Heatmap
Visualization)Z A|&-3tom, T HA= 2219 7403 &
IWG 7FoE YEYT w17} S

3
Furiolt= aoke WS

2 e

& AQegich. 1 A% ) AHgAEe] el $1x)%
SlEge] B el Had 2 Asks e & 4 A9

B, 7 s oJshE W =W AZest A g,
WY AR AR Folgel FYu] W] AgAEol 7
KRS ;%z = AAIAE olalehs B 2 mge 7
the e WA H9ieh AZIgel Aol ket @ Aol %
A el e e el hgst 2ok 4 ol
W AR A WRR AN S sl Wal 3o
3 2 A x}owo Bl W g A % 4

AZeh 9 SEY 5 BEstel JBE FA v Y

Uglo ez AA oM, AJeaSe] 7+4

% 714 B (sentiment analysis)¥#qt ofu) 2}
LEZA Fx dojHe eI E 4 2GS AT Ao
3=

REFERENCES

[1] M.J. Thomas, M. Edward, "Graph Drawing by
Force-direct Placement," Software-practice and
experience, Vol. 21, pp. 1129-1164, Nov. 1991.

OFCHEt | IP: 202.30.7 %%

[2] M. Kim, J. Kim, M. Cha, S. Chae, "An Emotion
Scanning System on Text Documents," Korean
Journal of the science of Emotion, Vol. 12, No. 4,
pp. 433-442, Dec. 2009.

[3] Y. Lee, J. Jeong, "A Study on the Analysis of
Emotion—-expressing

Vocabulary for Realtime

Conversion of Avatar's Countenances," Korean
Society of Design Science, Vol. 17, No. 2, pp.
199-208, May. 2004.

[4] J. Seong, K. Cho, "The Perceived Lexical Space
for Haptic Adjective based on Visual Texture
aroused form Need for Touch," Society of Design
Convergence, Vol. 38, pp. 117-128, Feb 2013.

[5] D.W. Oard, M. Gary, "A conceptual framework for
text filtering process," Software-practice and

experience, Master’s Thesis of Maryland Univer-

sity, 1998.
[6] B. Sarwar, G. Karypis, J. Konstan, J. Ried],
“Item-based Collaborative Filtering

Recommendation Algorithms,” Proceeding of the
10th International World Wide Web, pp. 285-295,
May 2001.

[7] P. Li, S. Yamada, “A Movie Recommender System
Based on Inductive Learning,” Proceeding of IEEE
Conference, Cybernetics and Intelligent Systems,
pp. 318-323, Dec. 2004.

[8] C, Dunne, B, Shneiderrman,

improving network visualization readability with

“Motif simplification:

fan, connector, and clique glyphs”’, Proceeding of
the SIGCHI Conference on Human Factors in
Computing Systems (CHI '13), pp.3247-3256, May.
2013.

[9] N. Henry, A. Benzerianos, J. Fekete, “Improving
the Readability of Clustered Social Networks using
Node  Duplication”, IEEE
Visualization and Computer Graphics, Vol. 14, No.
6, pp. 1317-1324, Dec. 2008.

[10] D. Hahn., H. Kang,

Frequency of Emotion Terms in Korea”.

Transactions  on

“Appropriateness  and

Korean
Journal of Psychology: General, Vol. 19, No. 2,
pp.78-98, June. 2000.

[11] NAVER Movie, Attp.//movie.naver.com

[12] Mecab-ko—analyzer, Attp.//eunjeon.blogspot.kr

[13] L. Wilkinson,, M. Frendly, “The History of the
Cluster Heat Map”, The American Statistician, Vol.
63, No. 2, pp. 179-184, Sep. 2009.

[14] G. Robert, G. Nick, K. Rose, S. Emre, S. Awali, C,

| Accessed 2018/01/07 01:31(KST)



Visualization of movie recommendation system using the sentimental vocabulary distribution map 29

Dunne, B, Shneiderrman, “Meirav Taieb-Maimon

NetVisia: Heat Map, Matrix Visualization of

Network — Statistics&Content”,
Proceeding of Privacy, Security, Risk and
Trust(PASSAT) and 2011 IEEE Third International
Conference on Social Computing(SocialCom), pp.
19-26, 2011.

[15] Y. Jeong, Y. Chung, J. Park, “Visualisation of

efficiency coverage and energy consumption of

Dynamic  Social

sensors in wireless sensor networks using heat
map”’, IET Communications, Vol. 5, No. 8, pp.
1129-1137, Sep. 2010.

[16] H, Ha, G, Kim, K. Lee, “A Study on Analysis of
Sentiment Words in Movie Reviews and the
Situation of Watching Movies”, Society of Design
Convergence, Vol. 43, pp. 17-32, Dec. 2013.

[17] Popcha, http://bl.ocks.org/paulovn/9686202.

Authors
Hyo Ji Ha received the B.S. degrees
in Digital Media from Ajou

University, Korea, in 2013. And
progress on M.S and Ph.D degrees

s in Life media Interdisciplinary

== Program, at Ajou University, Suwon,
...\"k\ Korea, in 2013,
He is joined the graudate school of Lifemedia
interdisciplinary program at Ajou University, Suwon,
Korea, in 2013. He is currently Ph.d course in the Life
media Interdisciplinary Program, Ajou University. He is

interested in Information visualization, and Visual

Analytics, User Experience Design.

Hyun Woo Han received the B.S.
degrees in Digital Media from Ajou
University, Korea, in 2014.

M.S. joined Life media
Interdisciplinary Program, at Ajou
University, Suwon, Korea, in 2014.
He is currently a Ph.d course in the

Life media Interdisciplinary Program,
Ajou University. He is interested in information
visualization.

Seong Min Mun received the B.S
degrees in Bachelor of Science from
Pyeongtaek University and received
the M.S degrees in Media Content
from Ajou University, Korea, in 2014
and 2016, respectively. He is in
Ph.D dual degree program between

Ajou University for the Media Content and Paris 10

University for the Langage de Science. He is interested

in text mining, opinion mining and data visualization.

Sung Yun Bae received the B.S.
degrees in Digital Media from Ajou
University, Korea, in 2015.

e
o e M.S. joined Life media
“::') Interdisciplinary Program, at Ajou
T

University, Suwon, Korea, in 2015.

She is currently a master degree in

the Life media Interdisciplinary Program, Ajou

University. She is  interested in information

visualization.

Ji Hye Lee is in progress on M.S.
degrees in Lifemedia
interdisciplinary program from Ajou
University, Korea. respectively. She

is joined the graudate school of

Lifemedia interdisciplinary program
at Ajou University, Suwon, Korea, in 2015. She is

currently a student research in the Department of
Digital Media department, Ajou University. She is
interested in User experience evaluation, Information

visualization, and qualitative data analysis.

Kyung Won Lee received the MFA
degree in computer graphics and
interactive media from the Pratt
Institute, USA, in 2002.

He joined the faculty of the
Department of Digital Media at Ajou

University, Suwon, Korea, in 2003.
He is currently a Professor in the Department of

Digital Media at Ajou University. His research interests
include information visualization, human-computer

interaction, and media art.

OFCHEt | IP: 202.30.7.%* | Accessed 2018/01/07 01:31(KST)



	감정어휘 분포맵을 이용한 영화추천 시스템의 시각화
	Abstract
	Ⅰ. Introduction
	Ⅱ. Theory and previous research study
	Ⅲ. Data processing and visualization
	Ⅳ. Movie Recommendation SystemScenario
	Ⅴ. Conclusion
	REFERENCES


