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Hotspot Analysis of Korean Twitter Sentiments

Joasang Lim*, Jinman Kimwr

ABSTRACT

A hotspot is a spatial pattern that properties or events of spaces are densely revealed in a particular

area. Whereas location information is easily captured with increasing use of mobile devices, so is not

our emotion unless asking directly through a survey. Tweet provides a good way of analyzing such spatial

sentiment, but relevant research is hard to find. Therefore, we analyzed hotspots of emotion in the twitter
using spatial autocorrelation. 10,142 tweets and related GPS data were extracted. Sentiment of tweets
was classified into good or bad with a support vector machine algorithm. We used Moran’s I and Getis—Ord

GI* for global and local spatial autocorrelation. Some hotspots were found significant and drawn on Seoul

metropolitan area map. These results were found very similar to an earlier conducted official survey of

happiness index.

Key words: Hotspot Analysis (Getis-Ord G:), Happiness Index, Support Vector Machine, Twitter

Emotion, Spatial Autocorrelation, Moran’s [
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Tk A9 MATA, RY/AL8A = B3 £ olafst=dl fFEld Mol AUt wEks] B AT
&, AFAL HA A e 2 AL e 2AVEYI AHl2 F 3 EQE Q] HA|
/AR BEAE EAs ok &t} o] HolHE 1 A(ES, tweet) & G2 A/AE HF9 18-S
TR o] uj-g- ol & A7t Btk 53], AgEY & FEt A AR E BAERL O AAE AE
AL HBHogE FE HAEAE B3 7 W E A YEA ¢} g nwsgd. 1 A9 AEES
of M goly wFALL FAAF Ze X H o] A7 YA fAHo] stags PEA| ¢V FAE
Bl Hlugls o 3o o @2 =go] Frutdn EHAEAA > FEE > A > FEHE Hole
TG ol 3 E ol e 7t AL & Qo] I Ao 2 UEHT
of AAF B AFEY gHE E7] ofHTH

AAVEL I WARAdE FAEY S48 2. 2 o4
7} Tk Al 2o vixE WA E A, & A=
HE 3o AT Qo] AR thao] Bk w ESEE UL Sagts E4% AT+ Fo}
3 WA Aol = Ao} o] Ao] YmE o]glo] &4 B7] oJHT EQH B4 Add dFELS F2
Az garoZ ALed 2 9tk Ao A o EQH HAIAR] ESoA ZAHE FE3FAY WA,

o E
WA Aol 7HR o] TE o] 9SS AXET 7Y o ZESH e ESl FHE 245t o ol o
AU A3 @ako] tlet tl2e] A S whotstw TolAE B4 2AE Tl AA AR A E (A o5
ATHA - 8] WebA ol @ WA E Ba) s g AT ST A dER A, Al o
A AR S 2 9rh 3 ELE Y A S Fod Y Prh(Table 1
AAVESD WAAE £ BF dojeg w P
2A 4T 5 3tk F, 3AER] /s 2t
&gz ol HE HMAAE ANgoR 43 21 EFEH 28 =4
& St ol AN Tl KA ES EYH 4 B4 A= 37 B4 J|9=s %
A An|z=gol AFshs APIE B3l 7Hsate) whet Tk ESIRES B4 g o g 4ka ltH4-8]. ol &
A e o] HAAE Bl AAteR tiEFe] F3F AT TAA (45712 A o3& A3t ES
Azet EAAEE & F Ao] TA2=F XS T H ESlY A4S E45HA L [6,8]2> Amazon Me-
EAUGe] AEHE wEA olsd 4+ Utk chanical Turkg AF83l SR =2 A S &7
olg} o], £2MUESL A WA= FAESY & sttt
BARE E3sta 7] WZol SE3] g B4 EQE g BA% #¥E AFES A8 A
Amz AHEE 5 Utk EF ol e HelHE 2A [dle EfHAA AA2A A4&(Electronic
AR ST 7] ol 54 3] B Word of Mouth)®] 7}21& &<l8t7] fal 7] 2l

Table 1. Compare analysis content and target of twitter researches

Related research

Analysis content

Analysis target

Jansen, et al. [4]

Brand image of company

Tweet emotions

O’Connor, et al. [5]

Consumer confidence & political opinion

Tweet emotions

Diakopoulos and Shamma [6]

Political opinion

Tweet emotions

Bollen, et al. [7]

Stock market index

Tweet emotions

Dodds, et al. [8]

Happiness

Tweet emotions

Hughes and Palen [9]

Political and emergency events

Tweet formats

Asur and Huberman [10]

Box office

Tweet formats

Cheong and Lee [11]

Sport and terrorism events

Tweet formats

MacEachren, et al. [12]

Emergency awareness

Tweet formats
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3 "ot HHE 52 $4 &2 7R 3 3o =& Table 2. Emotion cluster patterns of Seoul

&4 #ge 7 = 08 FEd g2 e A Area HH LL

S Uehdith LLS @2 &4 g5 /A e 33 74 Central 638 (32.22%) 112 (10.32%)

o ® & @& &4 S /HAw F3te] 2R Eastnorth 420 (38.71%)

Q= Aotk HLE & Fho] e Zhol, LHE Be Eastsouth 305 (15.40%) 139 (12.81%)

Zro] =o 7k Z=Ho I=Ho] g= Aot} = Westnorth 1021 (51.57%) 297 (27.37%)

BA ©28 ArcGIS(vI00)E AHEsle] Aexd E Westsouth 16 ( 0.80%) 117 (10.78%)

$1El 24 23 Moran HEEE A =ol A7} Total 1980 1085

A THFig. 1. #2). o] & ¥R W HH(1,9807)+=
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Fig. 1. Moran scatterplot map of Seoul twitter emotions,
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© < -2.58 Std.Dev.
-2.58 ~ -1.96 Std.Dev.
-1.96 ~ —1.65 Std.Dev.
-1.65~ 1.65 Std.Dev.
’ 1.65~ 1.96 Std.Dev.
® 1.96~ 2.58 Std.Dev.

> 2.58 Std.Dev.

16 Kilometers
L L 1 L 1 1 L L )

Fig. 2. Hotspots()2.58) and coldspots({—2.58) map of Seoul twitter emotions,

Table 3. Hotspots and coldspots of Seoul

Area z-score > 2.58 z-score < -2.58
Central 910 (32.88%) 85 (10.32%)
Eastnorth 455 (31.66%)
Eastsouth 472 (17.05%) 178 (12.38%)
Westnorth 1355 (48.95%) 614 (42.73%)
Westsouth 31 ( 1.12%) 105 ( 7.31%)
Total 2768 1437
Ao yepeh
4.3 NEX|Y #HEX|42 Hlw

YEASE AR, A FEe 2 odd A

Table 4. Happiness index of Seoul(2011)[29]
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Composite Item happiness index
Area haﬁgg}fss Health status Financial status Ne;ﬂviirjfs of Home life Social life
Central 6.76 6.91 6.34 6.89 6.82 6.85
Eastnorth 6.57 6.82 5.78 6.75 6.86 6.67
Eastsouth 6.74 6.97 6.12 6.92 6.90 6.80
Westnorth 6.57 6.81 5.64 6.80 6.89 6.72
Westsouth 6.67 6.99 5.90 6.81 6.92 6.74




Table 5. Compare Happiness index/Hotspot/Coldspot
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Area sort by measured value
Hotspot Westnorth Central Eastsouth Westsouth Eastnorth
Happiness index Central Eastsouth Westsouth Eastnorth Westnorth
Coldspot Central Westsouth Eastsouth Eastnorth Westnorth
o] AHEA Ao R 3 A P&EXA 5 AEY AA9 BEE EAo) A TGt 4
Fob A9 gagto] ‘AEAE AYstE L& O3-S ol8fiste s 9o d&3ta Yoyt &4
AR AEE AS E F U B LB R E 4318 £ s ek AASE F4& A7) 9
AEg 49 S22 st2ghof vl PEA S Folxeof & Aotk
oF TYE £AE HolA e YA EAA T T
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