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A Study on the Visualization of Geospatial Big Data
using Sentiment Analysis of Collective Civil
Complaints*
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ABSTRACT

Traditionally, surveys or interview studies have been used to measure satisfaction
factors for public services. This method focuses on the simple frequency of civil
complaints and does not consider the aggravation of emotions implied in civil complaints.
As a result, it is difficult to judge the urgency of civil complaints and the severity of
grievances experienced by civil petitioners. This study aims to calculate the negative
emotional value of collective complaints by using the happiness score for each word on
the Hedonometer. The Anti—Corruption and Civil Rights Commission applied a
Hedonometer to the top civil complaint topics and related keyword data by region in
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12 A Study on the Visualization of Geospatial Big Data using Sentiment Andlysis of Collective Civil Complaints

2021 to calculate negative sentiment values by subject of civil complaints, and visualize
the distribution by region. Using the negative emotional values derived from the results
of this study, the severity of emotions contained in civil complaints can be considered.
It 1s also expected to be helpful in determining the urgency of civil complaints and the
severity of grievances experienced by civil petitioners.

KEYWORDS - Collective Complaints, Sentiment Analysis, Blue Score, Big Data
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Data frame of civil complaint data by region
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Normalization using regular
expression

{ Normalization of related keywords (Sub_word) into marphemes that can be matched with scores )

»» columns [seperationl-5]

separation]  separation?  separationd  separationd  separations

Remove special symbols, normalize with
score-matchable morphemes (nouns)

T

FIGURE 1.

{ Normalization and column
derivation complete )

colnums [seperationl-5]

separation]  sepasation?  separaiond  separstiond  separations

[ separationl-5

» space

score 1:1matching and
preprocess related
keywords

1foreach separate
Separate into DataFrame, create up todf_sepl-5

Using the .split{ ).tolist( ) function, list
after separating characters (str) based on

Using the .insert( ).set_index( ) function, the life
name and Index setting after adding main keyword column

Data preprocessing: Morphological separation

{ Create a column by word for 1:1 matching between related keywords andscores)

Create a column by word f

FIGURE 2. All related keyword pre—processing: Separation of columns by keyword
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TABLE 1. Hedonometer score distribution configuration

main_sensibility min_Score mean max_Score score_distribution
ositivt |
posIvTY 1.34 5.23 7.84
(HappyScore) i
~ max 7.84 max 100
|| denormalization o1 HS]{]E}XS-(,DH — HSmin Score :X P I0-X=Y P 10X Y=2Z)p N::::ir:;“;nn
100
| A Heduqnmeter SI'.:D"E‘.' Pasitive to negative conversion  Score percentile conversion .
min 1.34 percentile normalization min 0
< HedonometerScore > < BlueScore >
HS = Hedonometer Score / HSmaXscee = 784 / HSmiNseo = 1.34

FIGURE 3. Hedonometer—based Blue Score score normalization process
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TABLE 2. Word example of hadonometer happiness scores before normalization

word Hedonometer word Hedonometer word Hedonometer word Hedonometer
gy 4.04 ANA 6.12 =0 6.22 X7 3.14
o 5.47 MR 5.44 4 4.89 |} 3.68
AND 4.22 7t 5.78 | of 4.65 FE 4.96
=5 3.22 e 6.22 2F 4.98 X 6
4 2.04 T4 5.74 H3| 4.14 g 3.74
9t 3.48 =H 3.66 A 4.22 ot 2.16
ol 5.1 A 4.7 s 3.48 A% 4.98
e 6 iz 1.6 sH 4,32 B 3.72
Can 4.86 =9 5.28 gl 5.26 BE! 5.38
Rl 5.7 gx 2.06 A3 6.07 = 5.34
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TABLE 3. Exapmle of normalized result of Blue Score

word Hedonometer percentile deviation ( X ) 10 - X normalization

| 4.04 4.105 5.895 58.95

Chs 5.47 5.535 4.465 44.65

i 4.22 4.285 5.715 57.15

) 3.22 3.285 6.715 67.15

A 2.04 2.105 7.895 78.95

Qe 3.48 3.545 6.455 64.55

0| 5.1 5.165 4,835 48.35

3 6 6.065 3.935 39.35

£ 4.86 4.925 5.075 50.75
ool FEwrHel AAste] fejofe] mids AEE o7t ols W, slid dojel Y ¥
Agsir) g2 oule] folort 270 o) % o fX|gt JtE A EuE eng verel A
erlgel o= A, Y dolegs BT AR Alsto] ghe A8kt
& Bags AeAQ To, dFfelolz vl E 38 SlEwrly weg Al 1A

TABLE 4. Ranking change comparison (Blue Score left = not applied, right = applied)

Anti—Corruption and Civil Rights Commission No. 1 keyword Civil complaint ranking based on Blue Score
(1?teg'|22e) Civil petition keyword 753:5 Scorraenk rank Civil petition keyword SBc‘(u)Se region
Seodaemun—gu WX SAERHIIZ 7373 1 1 H4x| SAERHI|E 73.73  Seodaemun—gu
Jongno—gu =8 1X5 67.15 4 2 TEY BS 69.67 Jongno—gu
Gangbuk—gu 27| FHE 65.98 5 3 oAz njEke 67.61 Jongno—gu
Gwanak—gu CAERE 64.85 9 4 =4 1X8 67.15 Jongno—gu
Gangnam-gu ol it 63.17 15 5 M7 FHET| 65.98  Gangbuk—gu
Gangdong—gu OHIIE MMZ 56.5 54 6 T/ Q¥ 65.9 Yongsan—gu
Seocho—gu =0UXAF 4551 97 7 27| FHE| 64.98  Yongsan—gu
Songpa—gu =0UXAF 45.51 97 8 e 64.91  Gangnam-gu
Jung—gu =X AF 094 4485 101 9 THERE 64.85  Gwanak—gu
Seongbuk—gu IDIXAZ O[9I 4477 102 10 M7 FHET| 64.6 Dobong—gu
Seongdong—gu ~ SAIX|EF O[QAH 4465 103 " SME A 64.09  Gangnam-gu
Dongdaemun—gu ~ Z2XEF O[QAIH 44.55 104 12 otA3 ojEke 63.83  Seongbuk—gu
Dobong—gu XA 0|9 Y 4449 105 13 27| FHE| 63.65 Mapo—gu
Nowon—gu XA 0[9 Y 4431 106 14 27| FHE| 63.35 Jung—gu
Dongjak—gu =UXAF 44.21 107 15 O|EH Pt 63.17  Gangnam—gu
Jungnang—gu 2UXAFZ O[9I 44.21 107 16 SHUATIASIME] ZAEIY  62.22  Eunpyeong—gu
Geumcheon—gu 2UXAZ 4419 109 17 SAEE 62.08  Gangseo—gu
Yeongdeungpo—gu 2DUXAZ 4355 112 18 M7 FHET| 62.07  Gwanak—gu
Eunpyeong—gu  3RIXAZF 0[9AF 4353 113 19 T 62.05  Gangseo—gu
Guro—gu DR 43.51 114 20 228 &4 61.81  Dongdaemun—gu
Yongsan—gu =X AF 09N 4323 115 21 SN A2 61.74  Gangdong—gu
Gwangjin—gu IDIXAZ O[9I 4275 116 22 M7 FHET| 61.55  Seongbuk—gu
Yangcheon—gu  =RXAZ O[9I 4269 117 23 M7 FHET| 61.52  Gangnam-gu
Mapo—gu IR F 09N 41.67 121 24 AAX A 61.05 Guro—gu
Gangseo—gu =UxAZ 4151 122 25 M7 FHET| 61.03  Gwangjin—gu
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rank Classification of complaints ratio major complaints
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