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Expression of negative emotional responses to the 2011 Great East Japan Earthquake:
Analysis of big data from social media

Asako Miura (Kwansei Gakuin University), Masashi Komori (Osaka Electro-Communication University),
Naohiro Matsumura (Osaka University) , and Kazutoshi Maeda (Osaka Electro-Communication University)

In this article, we investigated the expression of emotional responses to the 2011 Great East Japan Earthquake
by analyzing the frequency of negative emotional terms in tweets posted on Twitter, one of the most popular social
media platforms. We focused on differences in time-series variations and diurnal changes between two kinds of
disasters: natural disasters (earthquakes and tsunamis) and nuclear accidents. The number of tweets containing
negative emotional responses increased sharply shortly after the first huge earthquake and decreased over time,
whereas tweets about nuclear accidents showed no correlation with elapsed time. Expressions of anxiety about
natural disasters had a circadian rhythm, with a peak at midnight, whereas expressions of anger about the nuclear
accident were highly sensitive to critical events related to the accident. These findings were discussed in terms of
similarities and differences compared to earlier studies on emotional responses in social media.
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Wiz - d/ AT 4T 1.626 1.18—2.07 0.000 23:28
JRFER ) AT T4 T 0.373 0.08 — 0.67 0.009 2:43
BEIATT4T 1.659 127 —2.05 0.000 0:56
WER ) ATT AT 0.938 0.72—1.16 0.000 21:33
W - {0 AR 1.696 1.29—2.10 0.000 23:44
S ) AN 0.375 0.11 —0.64 0.003 1:02
Wi - Hk /&Y 0.343 0.09 — 0.60 0.004 18:32
S B 0.328 0.02—0.63 0.030 7:28
W% - e/ KV T4 7 0.099 0.23—0.36 ns

BFIH /R T4 T 0.163 0.05—0.37 ns

BE IR T4 T 0.357 0.13—0.58 0.001 2:32
MR/ RYT 147 0.278 0.13—0.42 0.000 0:01

ZETHEREETOLANWVIZETRIET L5, A0
T4 TG L T 5 L BRIV F TR L
TWwb, 29 LR 3ok 28 0Tl
EAEBALD e AFT 4 TREIEEARERDICX
Bl L7z Figure 2 261, EHELDKEICEHLTHRD
L O ARZREO MBI AR TN S,
WIZ, RHWEEAED S ORGMEIEM DAY T YD
MER AR S EDORH T LI L, Mg -
W, B, MER YA — FTIEATT 4 7RG TR
RIT 4 TR L IZIEOMBE R S, A IR
WIZONTRHA, BHFERINEICH -7 (hE -3
W ip=-048,025 2K p=-044,048; S K : p=
-0.47,0.33)0 ZHUIx L CHEBEHERY 4 — P Tl A
NT 4 TEAE L OMHEPE SN0 572 (p=007,
032)0 TNHDZ EDS, FRRTREHE & DBMEIZHB W T,
JEREE A NOR - b dal o S - N R e N [ e
DO EIRIBENL, AHT 4 TSR ERY
KEXBILTD, Zofaidfirsncuny (g - 3
Wt A& p=-045 Y p=-042; FHEFH A% p
=0.01, &Y p=0.14),

RERILDEE/NS—>

WIS, BB SUS O I AEE) S ¥ — > 2 M) L7z,
Figure 1 12X % &, M5 - Wy A — M EEH Y 1 —
MIBITF 2 47T 4 TIEAEREO MBS H RIS
V=7 24O B Ny -2 B2 LTBY, BHY XA
ZODOWREMNEZ ON D, Figne2 5 &, 20D
I HGE - kY A — MCE TN LS THIZ
WETHHLI LD D,

22T, BN EBOMITED 1 DTHS a4
7+ — ik (Halberg, Johnson, Nelkson, Runge, & Sothern,
1972) & T Z OWREME & MREE L 720 2 DT,

R RV BLIAE 2> & s/ B3I X 0 B EYG 2 R e
LHPETHY, EAEREOBH U X2 %0iRT 5B
<o, MEFSEER O3 H 11 H 14:30 DL
Bedy £ — b 2R e LT, KR mBLRIC
UMERERKL, ShicxLas A F—d:2@mHL
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Table 3 \ZH MR %2 F L D72 RIFBOMEAKE W
IFELSHIMBULEIH Y X2 2B FOI L ERL
TWh, SRV A — s DAY T 4 TIENE U IAE [
ICE—=2 %2 Ol AKE RIRFEEZRLTBY, oh
1% Golder & Macy (2011) T3 Hiv/z HNZE) & FBL
LAEMTH D, S HITHRE - Sy A — 1+, BEY
A= MIBT BT T 4 TR RRAYE R Y
AL%HD, TOY—7ITREERETTCTH A 2D
b BIEFIY A — EWE - #EY AL — MBw
TANT 4 TREIEZRY EARRIZKI L TR 5
L, COMANIHE - FEE VL — MICETNALIREL
JZBWTHEHFITEN—FHT, FEEFRY A — MIH
FNDLARERISRIEREEI Y 4 — b, - Jky 1 —
MIBIF 2R UL TIHIREOME2VNE <, #HY X
2PEIRES Do 72,

z =

ARWFZE T, HHARKERICHEST 2 A2 OIS
E)—=Tx VAT TANOER (VA4—bM) ZEEh
LIENEFEO ML 2 & U CHREMWITHE L 72,
VA — MASHUER A L FEFIOEL HICFE R LT
LOPIZE BHEMAERIZHEN LT, BIFUSORR
WAL B8y — v %, FRICAF T4 TG (BY

ST T & ORI,
N7z,

HIHD - =0l - N (2013) 2B E
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ERE) WIEH LTHRE Lz Bonfits, v—
VX NVATA TIIBIT LGRS % AT e T
WONTZZHMA LI L 2D 5E5T %,

T3, KMEABESEDS AR 2 K5 K
OERBEIIIZOVWTIX, KENOSROFERSR
ENTVBHEFIZELST, KUT 4TI AT
T4 TR, RIS A 0 FEIC S (&
ManTwiz, YA — MON—Z MR E &
DT, KERK L W) BEFHBAA 2T RIT L0
HEOMIEFMEIIRL TS, FH T4 TEEDOH
T, B0 X ) ARRISHE A b N7z, Perry (1981)
D|WETHEBY, FREFROKEL L TORMICIX
RELFB L2 D% L DY, FICTFHAREDS
ERWEBELTWLEEZLONDL, —HTIDZ LI,
Back et al. (2010, 2011) IZBWTEY 23S - & HEEF
WICRHEN TV LIZRL LENTH - 720 BFEIC
ANETH o791l TR L RHHARELOKEL
LTOEMAEREZRMLTWEEEZONRD,

TR R & DBEHICIE FEE ORI X % Bff 2 25
RO NTz, Mg - EWRICER LIV A — FTIE, +
AT 4 TREIEIREE, RV T 1 T Gzt
FIZ—H L TRWDY) B09 5 ReR1Z2 Lo din 23R
EN—HT, BERFRICHETL2ERIHTLAAT
T4 TSRS IR & 1T A S TH -
720 Ti#IE, Cohnetal. (2004) ®9.11 7O Zifh#Eo
TuriEERARE LR THON- b DL AT
LEBRTHY, SERAICE o THRE I N —HE %
[EB A 2 R TP RIS L X 9 &35 — 2%
AR L TW5, HBEICEWTH U N ZS
Nhho7200%, FRFROFEA & PRI GHT TG
MERMLTETLTBY, LardbEahoidiEd sk
R OB HRTH -2 DN TEHTHA I R
O, LrbHLOEGRLAEMICELLIERNLY A2
ARG E L MREIHR S Z L1E, A4 2R
BOWARZIRIBICHN S EFRIC, ZRE2HIETE RN
TWLIRBUSIEE L 728 ) K2l S Twiz e
ZbNb,

B US OB BT 28 H U X 2SR 5 5%
IIRMETIC B VT, &I & REOMFI X 228
SNz WEE-FWICHTEATT 4 TIEEDH B,
ANEFIBICIEBICE =2 25O H Y X A58 E
N7z ZE Golder & Macy (2011) ASF4iHEY £ —
MO TR L 72O HNER Y — L iss
TH2LDTHbD. HHREE L2y A — Ok
DORERFHERITHEH ) X A W%2H - 72 (HRIE 284,468,
95%CI 244,914.48 — 324,026.23, p < .000, ¥ — 7 5%
19:06) Tl EPEETEZDE, WE - FWICHT S
REIWZOWTIEMERICE S "V 7Ly ya”
(Golder & Macy, 2011) HMFFEL TV 722 L AURIE S
Nnb,
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—HT, FIEHE Y 4 — bt - @y £ — MC
BUFLR) S TIEBMH Y X208 E ko7
Figure 2 2° 5, FRIZHEFHILY A — MIBIF 2R ) KX
I IZW LSOOI L =27 03 5 Z L ART
WD, TYAF—0W DR E LZKMEERTORE
FHIY A — MBI AR KISOFH (0.013) X
D 2SD (0.007 x 2) DLEEWIIE (>0027) ORD
IBAEB SN IZ B EEHo72, 2ho®
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(g, 2012) LWL A, 205 H% I3
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N OHGE, WEREENIIC X BT OB 2 R
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WCHEB L7274 I v 7 THEETW . BRICHET 5l
KRFIHT AT T 4 TERBEOHRTH, FIEFRL 2
TSRS 2 BRI 2R D1k, FHEFOKE)
AL WP sEBHIEEDL V87 VEfFEoTwiZ b
ERETEHIDOTH 5,

AWFEDORFL & SHOFBWFEME L LTI T O M
PRFOND, £F, SHHERT— 5 OEOMENS
Hbo REDHHIZ, VA —barproHitishs:
RO MBUBO AR L TB Y, Fwv sz 3Ok
BHE LTy, 2, 94— MEHFTH Y —
VXV ATF 4T IR SN BIERETH Y, &
HHOBERISZDH O TRV NS ITAHM T
FAMNTF=F NG L L2 % {\2dbmd 5 RA
Thbo MAT, AFRETIIEIEA T T 22 AT 4
T (RY R, BT TEBIE L2202, B
ANTHMBBHBEORE > 72 R ([FBEL e L &
LV SR EEE S E TN T WD, Arousal IR
JC (Russel, 1980) DERE R ELEHEOT, KFEHT T
) OMi b L FUC D L O EEOTH L OBHE A K
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72, YOI VORY OWMEND L, £3, Y
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A THW T2 IC&ENsV /- 2 &ML
e R FITE, HEE - AL R RIS S o0 1 3R 1 B K
HX 0L, FrmisEE e SN R EE I S T H
PEON%R, BFEDGEENZZHIRICH-> THS
BIFEACEROEEEZZTY, ATF4T7EBLT
HHEREZHW LT TREEZRBRLIZAA DS
CEINTVLIRENEV ELERLLTBEBLR
ETHH)o BEMASEENZ IR TH KEDOLH
W BII A7 { e & OHINL (Schuster, Stein, Jaycox,
Collins, Marshall, Elliott, Zhou, Kanouse, Morrison, &
Berry, 2001) %5 2 &% 5T 2L, KEOHEM
W R EST B L CHEN WK E DO BOE % 55
CLWEEETH LA, WRFITHT B M0 HEE
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