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Abstract: This paper proposes a real-time analysis technology of the online opinions of commercial prod-
ucts and broadcast TV programs. As many people submit their opinions via social media services, such
as Twitter, utilizing these real-time and huge amounts of opinions is strongly desired as a novel marketing
tool. However, it is impossible in many cases to understand the overall trend of such enormous user opin-
ions by browsing the information stream on the screen. In addition, though presuming the ratio of positive
and negative opinions is useful, that discrimination is not much enough because the ratio of opinions differs
depending on user demographics (age, sex, area, etc.) The proposed technology makes it possible to analyze
the contents of Twitter streams related to commercial products or broadcast TV programs, and estimate
the demographics of the users by tracking and analyzing their past tweets. This analysis attracts peoples
such as, product planners, broadcast TV directors, and advertisement agencies that produce and promote
products/TV programs for target segments. Our experimental results show that the estimation accuracy of
the proposed algorithms is, 88.0% in sex, 68.0% in age, 70.8% in areas, respectively. The error ratio in the
distribution of estimated demographics was 8.8% in sex, 12.4% in age, 14.0% in area, respectively, which is
high enough for practical use.

Keywords: Web mining, sentiment analysis, profiling, Twitter, application

L KDDI 7t

KDDI R&D Laboratories Inc., Fujimino, Saitama 3568502, Graduate School of Information Science and Technology,
Japan Osaka University, Suita, Osaka 565-0871, Japan
2 RBRFRF BN RA TR ) kz-ikeda@kddilabs.jp

© 2012 Information Processing Society of Japan 82



IERIBF SRS

1. HREDE=

LA, A 25 —Fy FOERIZXY, 70 7% Web {5
T &L T —FHERERE, METLZE
f:i;:ﬁ—v§y%ﬁ5,y—vwwiybv~#y
=Y A (SNS) 2WE K LTw5b, Fickkix i, s
ml—ﬁﬁros%gjaﬁiﬂéﬁi%mybi ST
L, B% - H5 5 2 LA HE 4 Twitter [1] ATE0HRIZE K
L, 2010 4 9 HIZIZEIMN KT SNS TH % mixi[2] & L[]
D, 1200 JL—FxWr-vwbis [3].

IO SNS LTI, e v 7 v Iy 5 R
BERZEoOa IERb BRI (@1), chbz
GL T =774 ¥ 7o 2 5T HAT [4]) 128
HAPEF>TWAE, (EkOo~—4 5140 7TlE, Tvr—
MILABEZFPFEDP TR THo72DIIHFL, v b ED

IIFREFAT AL T, REOBERZYTIVY A L
2, a2 N CTHRETAZENWREE 2B, —TF, W%
3T VAT A3 ILAERR MR, EEME L &
DTAT A=V UTELRL, 722 21X, HEHICE-T
FEEWJ&ﬂ%@Tbh%ﬁﬁﬁm%gkofir%&L
W B EDEFESGLGENH L. OO, =TT 4

a2 Y2—% - FNAA&YAFL Vol.2 No. 82-93 (Mar. 2012)

ZIZBWTiE, () Emeary 7y I LTERLT
wé&%%@7m74—w®‘ﬁ@ﬁ%ﬂbtw (2) #§
EDTTT 4 =V EFFOEREDE R ZIEL THIT LT
WV, E Vo 2EENRRE W, L IAD, T SRR
ESNS 1212 —FOFEH R ER VTR S N TV WS
LWz, EROT U r— bt L)% 7074 - LTk
CERZHIE T2 3 TE L7, (R 1)

INSDBEERRIT B 7280, HEESHILSNS Lokl
NEPLHERMEO 707 1+ =V x HEIRICHEE T 5 Tk %

ERL RETETE, BREEOBZOBRENEEH -
THAEL, e 707 4 — VICEEMICHENS F—7 —

FEMETAIET, 7074 —VEHEETAH. SNS & L
T, HEOFHABEROBEIMER], FeAmPZ O IUE R fFAT
T B0 R S s, RigiEERTL 7T v
F7d—2& LTl &E 2 5NA Twitter ZFIH L 7.
PIBE, 2 |ICB WM /B, 3 T, RETE
EEMH LT TV =2 a ryOFHEE LD 9 AESEIIH
LTe7 ) 7 &2E LR EBN L, AT &
OWHE xRN, 4 ZBIZB W TRETFHOFHMIC O W T
L, 58T, IRETFLEO—MA L MERETFMERICMR T,
R=U T4 Y7IZBFLHALRD 2 DDFE, (1) HFfas D

| A&Icxd 5023 |

\ Qx
&S
‘z’ i

EmAZ
BEoTHIz
ITEEEA
ETHEK

otz

BRALE R ZhleH.
BELLER AmAICLE
BINE? PLA

meaA BB Pﬁnn"’*"m%‘ SNSHAF  BRICEROHD
R OFRE
[TvE#Icx T 50as | DB B AL
conx CEBSTUBAL,
WEAfR
ETE:
b,

s L TVEHC
" SNSHA+
'W%ﬂ@ﬁﬁ% BLTVE#HERT
W3R DEEEE
X 1 SNS IZBJAT IEROLSE

Fig. 1 Social communications related to products and broadcast TV programs.
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Table 1 Characteristics of online opinion analysis and questionnaire surveys.
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Table 2 Demand for demographic types (O for essential, A for preferred).
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Fig. 2 Overview of the demographic estimation algorithm.
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Table 3 Criteria for calculation of E(s).
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Table 4 Examples of term frequencies and E(s) values.

S| Nii(s)| Nia(s)| Nai(s)) Noo(s) E(s)
ikl 261 61 639 2640 2640
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N 17 51 883 2650 -2.0
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+ Nai(s) log Noi(s) + Naa(s) log Naa(s) — Nlog N
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Table 6 Characteristics of collected user ages.
10 1% 20 1R 30 1% 40 REL L
A (%) A % A % A % A %
0 0.4 306 8.4 160 10. 2 80 7.8
1 0.4 228 6.3 131 8.3 85 8.3
2 0.4 354 9.7 118 7.5 60 5.9
3 18 1.6 320 8.8 114 7.2 62 6.1
4 18 1.6 330 9.1 88 5.6 27 2.6
5 57 5.1 332 9.1 104 6.6 49 4.8
6 123 | 11.1 306 8.4 77 4.9 31 3.0
7 167 | 15.1 337 9.3 67 4.3 45 4.4
8 326 | 29.4 209 5.7 54 3.4 24 2.4
9 300 | 27.1 187 5.1 46 2.9 27 2.6
FAR 88| 7.9 726 | 20.0 615 | 39.1 408 | 40.0
50 2L | 122 | 12.0
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Table 7 Number of users in the experiment.
AR B4 PRI | $eFaE JoE A ek BB
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20 1% 1,000 | &k 2,560 | B 992
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Fig. 3 Evaluation of the accuracy of demographic estimation.
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Ty =40 fRULL), T; OFEBORER UL(T,), T, LHEE
SNTBEMER U(T) AT, TRENLRDO LI ITE
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(3) ¥ =4y NAGERBEDL—FFEHHE Lizv—
T4 sEREL, HFEOTUT 4 =V EFEOKRED
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100 NTHo7ob T 5 &, ﬁﬁmzlmwmzm%,ﬁ
HHF =100/200 = 50% & % 5. BHEFRLHEHEGED ML —
K4 7 OFFiE, SVM NEECTHE S5 HEEDOBEED
BN =R EEMICHET A 2 LI X 0TS . BARMIC
&, FETHNITFE—F I LT 108, 2018, 301€,
40D EoEnznicx L CitgEEET &R L, b
DAL &7 5 &) EBALEIT, BEEFRKTH S
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FENEONL =T L, HEEFRPEPS LnEEZEZOND
728, HEEETEEATE WIEIZ A7 10%, 20%. ..100% & H5E
FTHILET, BEHRLBEEGERO ML - FF 7 2R/ T 52
EAUREL 2 .

5.2 EEER

T8 ICIRETHIC Lo THEWICHB SN T T 1 —
WVEHEET H720D0F -7 — K1) X bO—§, T IZ (1)
D77 4 =)V EOHEEREE, +& 10, &| 11, T 12 12
(2) DHERF R DOGATNH B HEE S NG HE A O L
B, ®13123) DEED T 7 1 — V2 EOREE OB
2B 5 B3, HEROMBO—HzRT.

F S UTFMA MY, FBAHISIZoOWT, FEoFiETH
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RLTWA., IOV TIE, 10 MIEFRERICHET S
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HF¥—T— FHPLEME L THRNEN, ROBRAIZIEZE W
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8 fisnzF—U—F)ZX b (MWBIIEANZ 7 #IRIHHE L2 o 2 #ifico

W THE)
Table 8 Example of extracted terms (two of seven areas are shown as samples).
10 £ 20 % 30 fX 40 fRELE T M BB Bl
L es R e B B JER B PN
FAR NA b =t 77 74— | Android A% i 1T
Ak 3 ) FoF BgE A B [N HUH
TA N | g e EHEOIEN AR Vel T T E
g | i ER| ¥ * W | EAE
KB i = | Bk g BRESA | EHE Btk
s | = | iR PAES ~ A3 | e (Lol
SRR | KGR ik FM LYY KE HESFE DR
S AL = | KT R R N 4 TR ~J K
<R TR g =y Google By REgde | T ey
®O TUT ANV LOWERE
Table 9 Estimation accuracy of the proposed algorithm.
FR Efi3(%) PERI Efi (%) S M3 Efif R (%)
10 £& 83.8 | Fik 90.7 | LifiE - AL 77.2
20 f& 68.0 | &Mt 86.1 | B 61.1
30 1% 50.7 el 69.8
40 R L 69.4 it 72.8
Ik 72.0
HIE - U E 65.7
JUML - i 76.2
EXiN 68.0 | Axfk 88.0 | Axfk 70.8

= 10 RS (39%) L SN7z0A O

Table 10 Distribution error of each demographic (for uniform distribution).

S HETE SRF G2 D 53 A HE® Stz oA AR AEER (%)
U(Ty) (#%5%) U.(T,) E(T,)
10 1% 500 500 0.0
20 & 500 440 -12.0
30 & 500 460 -8.0
40 fREL 1 500 600 20.0
T 1, 280 1, 349 5.4
Tk 1, 280 1,211 -5.4
deifiE - Ak 496 520 4.8
B 496 538 8.5
JefE 496 488 -1.6
W 496 487 -1.8
T 496 510 2.8
E - WE 496 440 -11.3
JUN - i 496 489 -1.4

FTEREIFHWE VR 5. BHMEFEREG, 1T 280
BRDYE <, THEERER E_Y OB E N T L %55
o fz. I T, AR IR A OB, 7L
Vg%, HEkREVA SN, K2 Twitter TIE, HEH
FHREZTME LTWENERET H720, MAHIZET 2
THMITLIEONLEEZLND.
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9 2 HEMRICOVTT 10 fRoHfEERE T <, 3018
DHEERED RN EGh o7z, 108D % IdapE &
%z o, UL 72 AN & RO 720 BRI A I
HELBN, BRELRHEETIRETHo-EEZOLNDLDIC
L, 301013 20 U125 X OV 40 1URTH & L L 72 TE
E@mzfEoLEz o, ZNSOXHPHEETH > 72720
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xR 11 EEHLOGM (AE) LHEE S N4 DK
Table 11 Distribution error of each demographic (for biased distribution).

S HETESRF L D 5341 U(Ty) HETE S A7z oA AR ZEAR (%)
(R¥5E) U(T) E(T)
10 1% 400 372 -7.0
20 % 300 282 -6.0
30 1% 200 184 -8.0
40 FRBL 1 100 162 62.0
J M 1, 280 1,210 -5.5
=g 320 390 21.9
JeiE - # Ak 150 180 20.0
B IR 450 390 -13.3
Bl Eyels 150 159 6.0
HtE 150 171 14.0
T 300 255 -15.0
FE - E 150 150 0.0
JUN - PR 150 195 30.0

R 12 70714 —VOMEH I & DIAFRIETYY Eayg

Table 12 Average distribution error of each demographic.

RAFE Y B, (B5) AR B, (Y5
AR 10.0 12.4
el 5.4 8.8
JE 4.6 14.0

2, HEREMET LZEEZONE., HHIZOWTIR
B, "L S ITECIEERE L o7z, R EIEIZ oW
TR EIEEDR D - 72, U, ook s
HOHHEICOWTERT S I LWL L, RAIAHEEZR 72
OEEZOBND,

10, 11 OFEBRTIE, F14, Wh), Bithehzhico
WTHEER G D5 & RICELHWOME L HE L, DmisE%
R L 7. AR OEE, A¥EEE BT, FAC, MR, e
i & b IHEERT G DAL VR RSE LN TW S
C e A, 9 OHEERE AR THA DR/ S
VoI, #9 TRHEMETLICER - NEFRZ2HELTw
B, 7ol z1320f L 30 AWM L THELZE LT
HELY DR SN THAOHEARERORE I NS DTz
DEEZOLNL, R 1205, HHAVPEEITIEVIT) 254
FEIIA % R B EMPREL NI, I ELR /O T —
5% SVM OFBICFIH L2 RN EEZONE. T
07 4 — VDI & HEE T B 720 1 Rl 7 528 7 — & DA
B EIZDOWTIEAROETH 725, REETIRIANZR
FiEE LTHEGADT— 5 2B I W72,

13 1IN 2 HEEEHEE % LA 10%, 20%, 30%. ..
100% % C 10%% A CTELE /- E0Tu 74—V Tk
DHBRLBEAFEOBBRERLTWE (KEOHA L, @&
ERVPEVET 2 PR LT . FUIIow T, RIS
1018, 20 X2 BB AR THRIBT 22 LA HETHL 2 L
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ootz 101DV TIE, HHZE251% (101to4
=W 25.1%) R L7 &EOBEAERIZ100% HEER
RITTRTIEMR) Thosz, WHRFEEMICOVWTD, H
HEPRWER TOBEGRIIEDLOTREV. ZOHI%
FHT UL, FE0—V8 (7210 re) o
BERZENR T LV EHFHOMM I S 720 X9 BRI
V=BV, BT u T v EFEOI-TOERD
HEEL T, NEDRHE, 5HzdT) TEFTRRE R 5.
IR, KEAMZH 72707 4 — VHEEIZEE T LB
Rz 5Pl L7z & 2 A, 40, MR, FEfifo+xTr
HELTb 1 HERMEBEDOLVFEYIBUTTHo72. EHN
D Twitter T—H 251200 T L—HFThHhrLThL, 1HD
PCOAZHWETY, 4 A ARETEL—-FOHE
ENVTETTAEEICRA. T2, TLEFHICHT 2ER
VTV IALIGHT L) BRAMAY—IZBWT, 7
TV =23y TELEESN TV WL — A L7
ELTH, —ER (728213200 ) LLED Tweet 231
X, VTN LT aT 4 = VERET DI EDAEET
H5b.

53 ERHILIUVHEE

SETHE L7074 —VOGAiiaE, BHELHEA
BOML— KT TOBEDP ORI CTOREER2EET S L,
SRR Y Db T — ¥ ifmat g & L2a1c, FA°0
JEAEH CHEE FRE DS 10% L1 & 72 2 g MERE s v 2 &
EZbNB. Tz, #AEE %L IZBIT 5 B A MGE
35 &, 2018, 301%, 40 ULl LB X OBIRICH T A HEE
WEIALSLETHELE VRS,
FEROHMEEITB VT, 20 0} L 30 fCaT:, 30 %
A& 40 AART: O A TR AEM L TV B BRI T O
FRELTEZONS., THSIIHHEREZSEML (72 &
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F13 Tu74—VIZEOHIE R (%), #HEE P (%) OBR

Table 13 Comparison of the recall (%) and the precision (%) of the proposed algorithm.
R 10 f& 20 1% 30 1% 40 &
R P R P R P R P
A7 10% | 25.1  100.0 4.2 95.0 2.2 50.0 4.0 66.7
20% | 40.0 98.9 13.1 93.7 6.4 63.0 10.9 71.0
30% | 49.1 97.4 21.8 91.6 11.6 64.2 19.3 69.6
40% | 54.9 95.4 28.7 89.6 16.0 55.4 28.8 69.5
100% | 83.8 83.8 68.0 713 50.7 55.1 69.4 57.9
(BT B bk et - wAk B IR
R P R P R P R P
Az 10% 19.6 98.0 0.0 0.0 13.7  100.0 4.4 100.0
20% 39.5 98.6 0.0 0.0 27.0 97.8 8.1 97.6
30% | 52.7 97.1 5.7 98.6 37.1 97.4 14.7 98.6
40% | 58.8 96.9 19.2 99.2 44.2 94.8 21.0 93.7
100% | 90.7 86.1 86.1 90.2 77.2 73.7 61.1 56.3
(BT Bl Eyes L plig 3 P - Ul JUML - il
R P R P R P R P R P
Az 10% 8.3 97.6 10.5 96.3 5.2 92.9 8.1 97.6 18.1 97.8
20% 19.0 96.9 21.6 96.4 13.9 97.2 17.7 98.9 29.2 98.0
30% | 28.6 95.9 30.6 91.6 24.4 94.5 25.4 96.9 39.1 94.2
40% | 36.7 94.8 393 88.6 35.7 88.9 33.9 94.9 47.4 91.1
100% | 69.8 70.9 72.8 74.1 72.0 70.0 65.7 74.1 76.2 717.3
ZIE5RXEIY) 12552 & T, SVM 2 & ZBIMERE % B BRAL i 25 HEOBEERNS
B0, FREALOTHEPED AL 5. “Bindiasr || aiirmaen.

Afacld, WELzZ—F T 74— VaZDF F5H
WCFIH L 72358 OVERERT & %206 L 7228, /NFAE=e 50 1€
D EDSERBIZFE 7= BPAR L T b2, BT
STRZWEEZEZ LGNS, BARMIZIE, 10 DTSRI
BOWTERHA IS U T LR L2 47 DL —HFIZONnT
IERRZFEL72E 25 68.1%TH Y, 10104k L FER
83.8% L I L TRV D TH » 72, /A= 50 L Lo
FRLRE 72 &1, Twitter BB E DO T %, KE
TIRET LT TV r—3 a v CHEMGIER SR 22 5
NBEIZD, TNLEFEERTFT—y bk &T, EMMNG
EEO LN IREEN D 5.

6. 77V — 3 ~\DH

AW zIDH L7z, mmear sy iy b ry b
DEREMLT, =7 T4 I hEHHTLZ00
Oa3Ig7 7 r—>a v &8ad5s.

FRAY—> i KT TV BIT B HE MmO 7
OE— 3 YYRAED BT Twitter 1O E L% IUE,
SHTLCPCHHZ ECHET27-0ICFHHTE S,
FEDOTUT A= UVANETELIET, ¥—F7 v &R
ELZEEHMT, BN = — XA O REE  B
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Fig. 4 Use case of the application.
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Fig. 5 Configuration of the application.
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Fig. 6 Screenshot of the Web interface of the application.
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