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Abstract
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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.
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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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1. Data processing
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1.2 Sentiment Words Refinement
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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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Heatmap Type 1: One sentiment word
showed high frequency (&2 2I5)

Heatmap Type 2: More than two sentiment words
showed high frequency

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

B Aol e Adse A5 98 A=y A

Aatglon F 100M8S o= A4S algitk o] FelA
elolE7h ek Ak A 3ol 8] SHekA & 40
= Alefsta 6059 A = :

o= fa o)t gk
Wb SER AZ4e A5 ARl e T Aw Abo)
o= fE Aelt 2k

3.2 Reliability analysis
dlolEl & BAe7l) 9 ZAET of AHAE AFT]
A

A8 A2 B4 (Reliability Analysis)S A8t A2 =
48 53 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

Nstgled SHER TARR F Adel 22 N(uy oD% jypothesis.

N(pp 05)9l ATFEEE way A2 Egojgts 714 aol -
(MZ’ 2) gt He A K ek P sl Question 95% confidence Provide PNorjd

F AT 2 2] Aol dheAE AR B ATl o

= delEel AAl BEE Fa) 6050 AE HolHE F 1-ax1b | 1.1280< u <2.7714 | 545 |35

o3 o] 7h7} 3050 MR glolEE Algslgon o]= 2.a*2b | 1.8688< y <3.3312 | 5.95 3.35

Z4 =er Ao o8l AT BE2 AFAs Ao Rt 3_a *3.b | 1.1188< u <2.7812 | 5.8 3.85

= Aol =S /1Aty HiE vuE AFEgY F 4_a * 4_b | 0.9908< y <2.7092 | 5.65 3.8

gazof gisl Fehs Ve A3S o A%E Jovu & 5.a * 5_b | 1.2541< y <3.0459 | 5.75 3.6

A8 Ax}= Table 33 2t
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m
=)
>
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IV. Movie Recommendation System
Scenario
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Fig. 9. Movie 'Star trek' heatmap visualization & discover
2 movies A, B which are located closely

Masquerade

Ironman 3|
Fig. 10. 'lronman 3'& 'Masquerade' heatmap visualization
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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
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2 e
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