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Geo-location Estimation of Tweets with Stop Words Detection
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Abstract: Twitter can be considered as a real-time sensor that responds to real-world events by combining
the content and location information of tweets. However, a problem persists: tweets containing location
information are too small. To overcome this problem, we estimate the location where a tweet was posted.
Our main method involves using word filters called AF filter and TF-IAF filter that detect stop words. In
addition, we propose a smoothing method called Distance smoothing for overcoming sparsity of words. We
show that both our methods improve location estimation accuracy and discuss the features of the results.
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Table 1 Parameters using in test — Filtering methods.

Fik: NG RX=F | A4 XD
AF 7 4 Vv% (JRETFE) a=32 1.2%
TF-IAF 7 4 V% (REFE) | 8=9.56 93.0%
“K5DT74VF 0=17 99.0%
Cheng 5D 7 1)V ¥ a=2.36 3.0%

XnHbDEIARXET D, TOFHIIT IR #HiPH
MICHBL L 72 3R 2 8 CRHiT 2 L WO IS 5. %3
DODHREFHT 274 V7%, HFLIOBEFEDO§TRTELE
LFEE T AR ELGE) A b & LTHRET . 2B,
FEEEOBIIIAREIICFHEE L2714 vy ) v 7Tt o
TANEY) ¥ TMBIIA T D R,

AL—=T Y TTHEIZOWTIE, Cheng HSASIREL/Z4 D
DAL=V TDH L, EREDR LICROREDV D o 72
& &N 5 Lattice-based Neighborhood Smoothing (LI,
Lattice AL —3 ¥ 7)) % B & $ 5. Lattice A L —
Dy TR, FERERE 1R CHAZETIRICKY)
D, FHEFICEEINLZHXIFHLRXVOL) TE2KD 5.
RKIZ, FNEFROKETIZOWT, HEOHBERZ KO
JEIPR 8 I BE DR T-I2 BT B BFED I BIRER 2 EAMFIT LT
ELADLEL. RKEIL, BTHNOTRTOIY) TIZOWT
HEEOMBIfER L KO, AIFIHICL D RO7HETICBIT 5
HEEOMBlERr EATITLTRELEDE S,

4.5 INTA—L2DEE

FTRTOTANY ) YV TFEBIVTAL -V ¥ 7RI
DWW, IEMAIEEE 30km & L7z & SRR IALT
HINTGA=F%TNOy TRXA Y NTF=FEHWTEFNLEN
B 5. b, ARICHEHEZERS ST A= PEAIR
TWVBEHDIZDOVTIE, A— MVERAE L CHHEZEE
L7,

TANE) U TRRICONWTHESLIRNT A=y 2R 1
WZRT. A X0EE LI, FET— 5 ICHB L - s
DHIL, JARXELTT7 4y ENT-HERER (5147
B) OEETHAD. AF 71V F TiE, ad™0H5 400 DOF
PAC/NT A= R L, adv32 (M 1.2%0HiEE ) 4 X
EL7) oL EICEMREIRAMEL. TF-IAF 7 4 V¥
TlE, /A ZXDOEEH 0%5 5 100% D HPH T 1%4) A 124
b32 %9 gaEEL, 4% 9.56 (£ 93.0%DHFEE /
AXEL7) OLEICEMREIRAEL:. ZRODHER
L7z7 4y i, HBT) 748 (AFf) 21k L7z& &
OHBEIEOTRAL 0 % 025 100 OFHEHTHEEL, 078
17 ($999.0%DHER /4 X & L72) Ok EICIERED T
KAb L7z, Cheng 28¢F L7274 V¥ TiL, ML) 7%
(AFfil) 751 D& ZIZETFIVE f(C, o) PSR ARIZTERLL,
HEECIBI L 72 R_F VT 4 DS ERERT T A= o &

© 2015 Information Processing Society of Japan

K2 BEELINSTA—Y — AL—T U TT

Table 2 Parameters using in test — Smoothing methods.

Fi ST A—%
Distance A A= 7 (REFE) | A=4x 1075
Lattice AL —3 7 1=0.7, A=0.6

BT ENTERY., LoT, AF X1 OHFEEZ T
JARET D, HAEVITAF 1L OHEZT T/ A XL
LBWEW)JIRPEZONS., ZTD 200512250 T
INT X =8 R LR, RED AF A% 1 OHGEIZ T
T/ARE LBV EIIERESRKIL L. ST X =%
DR, /A ZXDEEH 0% 5 5H 100%DHH T 1%%] 4
WEALT 2 L9 a 2HEL, a2 2.36 (8 3.0%0 HiE
/) ARXELT) O S ICIEMREIRILL .

AD =TV TFEIZOOWTERLINRNT A= 2R 2
I27°%. Distance AL —Y v 7 Tld, WHEEICX 2220
RE A% {1,0.1,0.01,...,1 x 10710} 2L &+, EEE
PR EZR 5721 x107° FED {1 x1076, 2 x1076,.. .,
1x107°,2x107°,...,9x 1075} OHPT/NT X — & Z
L RBRELT, A4 x107° 0L ICIEMEIIRK
{bL7:. Lattice AL—Y ¥ 7 TlE, AL—=TV VY 7DHRE
EXNEZENEN{0.1,0.2,...,0.9,1.0} OHPFHTELSH,
w507, AD50.6 DL X IZIEMAEDTRAIL L 72,

5. XRERFER - ER

51 742> TFEEDSE

IEMAEEEE % 10km 205 100km F TZAL EH 725G DIE
fREE, WAE, HEZHELAFHEZK L, M2, M3
RY. TRTOFMTAF 7 1 V& DS imtEfez R L7z,
IEfREEE 30 km 12 BV CILIERFEER 0.43, #A L 0.79,
HE# 056 Tholz. IEREEZ AL L, ERFETH S
Cheng 5D 7 A N¥ ) » 7Tk L) 545 0.04 KA >~ A
FLTWA, MR 30km 2BV THGHEZITo 72 &
A, BEKEIRNTAF 74 VIO 71057 L0 b
EIREEDSE N & R L 7.

KR CEEE % 5 IEMEIZBWT, AF 714 V¥ 2%
EVEREZ /R L 722 & % Cheng HASRE L 72T T AF ¢
1 OHFEEED AV EMENIE L holzl bnd, Hijd
IZ AF fEDMEVHEEASIEMRE oM EICK & g% 5.2 C
WHEEZLND., “ARLDPRELT 4 VY OIEMREHD
TANY G LOBELHRTIZEALZLL TV ARWEH
i, TFZKEFHMLTECLEo T b E
AbNb, 2FD, VA= MIELETNLHEILZ/ A X
ELTHHEEINTICZOEERLT-0, 7407 % LOY;
GLIEEAEHERPEDS ol E26N5. [FERIC
TF-IAF 7 4 V% Tb TF % & <Rl L3 X T A g
W b7, TREE IAFEOEREZFEST /87 X —%
REAT DL CIEMEDIN LT 5025 H 5. &iO
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Fig. 1 Comparison of filtering methods — Accuracy.
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Fig. 2 Comparison of filtering methods — Precision.
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Fig. 3 Comparison of filtering methods — HScore.
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PEREZER L7 AF 74 V¥ B0 5.

5.2 AL—T L TFEDHE

AF 74 VHICEoTIA R A HER R E, IEEHEEE
Z 10km 7*5 100km ¥ TEAL S €256 O, @6
BOHMEA ML REER 4, M5, X6 1217, EfF
B, A%, HIED 3 D97 _XTIIBWT, 1IEMFEHEE 100 km
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DO HEE Tl Distance A L — 3 v I eEmERE T /R L T
% . IEfEHEE 30km 12B1F 4 Distance A L — 3 ¥ 7O
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Fig. 4 Comparison of smoothing methods — Accuracy.
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Fig. 5 Comparison of smoothing methods — Precision.
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Fig. 6 Comparison of smoothing methods — HScore.
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5.3 EERFEBIDIEREE

HERTRZ LIV A — MR ) 7 OWEP R 5 7
B, HEAFEHOEMELY LT 5. 2 2128 5 IEMRE
X, SWHEFEOY A — MgEGEE L, TR THE
I L72v A — bOEEGTHD. T2, HEICHE L
TAERIIAL =V Y VOO AL LN TE L0, [H
WRICAL =Y Y FFED B 5. EMEHEMEE 10km & L
EEOEMELR TIORY. JOL IO I,

22



1EFRAIRF SRS

7—42~N—2 Vol.8 No.4 16-26 (Dec. 2015)

B AF B AF+Distance M AF+lattice

o

3
# 02

0.1

1E fiZ & (10km)

0 n

oWk Wk mf ok oK mR OR mR OR oK oK §p DK DK oK DK oK DK O ok O o oK of §E 4 ok ok ok of of of of of of ofF of of of ofF ofF of of of of ok

HEtr RERXREEKE KRS I =BG ERHE SNSRI ON=SREEMSE &RE R E

#Mﬂtilﬁl{ﬂﬂ%E{L‘L’itﬁE?ﬂ‘kﬁH—Mﬁﬁ{lﬂﬂllﬂl@ﬂ"ﬂﬁ‘ﬁ?‘\%&( 1A KOk 5 oE o BT 8K E R K3
N e

7 HGERTRBI O (EfFREE 10 km)
Fig. 7 Accuracy for each prefecture (ErrDist within 10 km).
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Fig. 8 Accuracy for each time (ErrDist within 30 km).
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Table 3 Results in having location service tweets or not (ErrDist within 30 km).

1Ef#pE BIRERES H 1l
L | ®dY | ZL | Y | L | &Y
AF 745 (RETE) 0.39 | 0.43 | 0.77 | 0.79 | 0.51 | 0.56
TF-IAF 7 1 V% (R%TFE) | 028 | 0.32 | 0.40 | 0.45 | 0.33 | 0.38
=KD 7 4% 0.19 | 0.21 | 0.20 | 0.21 | 0.19 | 0.21
Cheng 5D 7 1 )V % 0.35 | 0.39 | 0.77 | 0.79 | 0.48 | 0.52
FFH D D 0.18 | 0.20 | 0.18 | 0.20 | 0.18 | 0.20
TANT L 0.19 | 0.21 | 0.19 | 0.21 | 0.19 | 0.21
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Fig. 9 Relationship of stop word ratio and estimation accuracy. Fig. 10 Comparison of estimated formulae — Accuracy.
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5.6 O —33>r¥—EXERRSLHE D
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HBHNS, 201546 J 30 H 12 BRI — CASHT L7z,

© 2015 Information Processing Society of Japan

# o5 % .
4a
i 04

03
02
0.1
0
10 30 50 70 90
IEAZRRRE

11 OB — #ai¥

Fig. 11 Comparison of estimated formulae — Precision.
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Fig. 12 Comparison of estimated formulae — HScore.
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