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Early Detection of Gradual Buzzwords
Based on Large-scale Time-series Analysis of Blog Entries
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Abstract: In this paper, we focus on “gradual buzzwords” that begin from a restricted community, spread
little by little to other communities, and finally become widely known to most people, and discuss a method
for their early detection by analyzing time-series data of blog entries. We observe the process in which cer-
tain topics grow to become major buzzwords and determine the key indicators that are necessary for their
early detection. From the analysis results based on 81,922,977 blog entries from 3,776,154 blog websites
posted in the past two years, we find that as topics grow to become major buzzwords, the percentages of
blog entries from the blogger communities closely related to the target buzzword decrease gradually, and the
percentages of blog entries from the weakly related blogger communities increase gradually. We also discuss
how to identify the blogger communities which are closely related to these buzzwords, and conduct a slope
analysis of percentage variation of blog entries from these closely related blogger communities. Moreover,
we verify the effectiveness of the proposed method through experimentation that compares the rankings of
several buzzword candidates with popularity competition.
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Fig. 1 Buzzword types.
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F 1 FHEEHNGT— 5 | AKB4S #E%
Table 1 AKB48 election.

A o8 | LA | B2 | HE3h | 2 HEERTO | 2 BEERTO | 83 NEERTO | 3 NEERTO
JERE JIEA JEAL g7 578 A i MR B8 i D I NE B St P NEfS B AE 5 D AL
HiTH 1 2 1 0.50 10 2.00 3
KE 2 1 2 2.00 2 0.50 9
AR 9 8 3 1.13 5 2.67 1
3= 3 3 4 1.00 6 0.75 8
i) 4 5 5 0.80 9 1.00 6
AN 6 7 6 0.86 7 1.17 4
G 5 6 7 0.83 8 0.86 7
RE 7 4 8 1.75 3 0.50 10
R 27 19 9 1.42 4 2.11 2
Vi 29 11 10 2.64 1 1.10 5
R 2 FFEEBNST—5 o KT HAIEER (2011 4F 7~9 AH)
Table 2 Drama ratings (July~September, 2011).
D NS <% WIATEEE | RIEIER. | FeAemIEsE | MR | WA | AR B AL S DT
A LB — L 14.6 3 12.6 6 0.50 10
B xR 2 15.4 1 16.3 2 0.50 9
C F—L - NFAY 3 14.2 4 15.4 4 1.00 4
D TR 5 — 13.9 5 16.4 1 5.00 1
E ZNTH, AETwL 10.6 9 10.1 9 1.00 5
F EB TR 10.9 8 11.5 7 1.14 3
G FikxA—7 11.7 7 12.8 5 1.40 2
H FEFIR O DUl 13.5 6 10.5 8 0.75 7
I S0 OF = H~ 2011 10.1 10 7.3 10 1.00 6
J | H - BRTHEA RO 3 14.8 2 15.9 3 0.67 8

13, AKBA48 O#EEKEHTIX, ZORTnIEE D) S DJERL
BHEE, TLVE R YOMEETIE, EETEESRIE A
5 foe & [ AR R NE AT~ o A HEHE S % 7 L 7.

T 112, AKB4S #EZE D 1 M54 3 M £ TOJE
fir, 5 2 FEES, 5 3 BRI O A ERE &, JE
BEE DN 2R, £ 1 X0, #1[EEN,SE 2 [0
BZ I TUE, B B X ORE A5, 29 s 11477,
TR s A ERECEELTVWDLZ EVG05s. £
72, AR BL ORI A5, “Sfih 6 34677, “19 frh s 9 fir”
ERECEELTVS, Thbb, INGIEMEEE O
WA UNE BICTFHIT A 2 &Y, I—RETHLE LCIIEE
L b,

=212, 2011 £ 7~9 AMOEEF T~ 10 FoOMEH
MR B X O AR AR & 2 O EN FRE R 2 /R, #IEH
TEERDNERL & H 7 e MR R D NAM, AR & CHBE L T
WBEDY, TV — BLY FokFF—F7 TH5HT
EDVGHE. Thibh, INSIENEEREOSWEMY L
PACTHEIT 228, MEFHELTIEEL LS.

6.3 REFESH LU Baseline Fi&
AEITIE, FEGERRIC THA L 72322 T8 X U Baseline
FEOHBEEITS .
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FYRYTERIT)THEERHT A, Thbb, 5073
VBT 5T A NVEROF — 7 — RIS LT, —XKit
POYAFZADMEEPRECF =T = FAL Y HRITLTW
55DEHET S,

Baseline ik & LTI, BIEXR—ZADOFHELE LT, L
BN BT 2 AT ST 2 RESHRICEDO W T
v F VT (Baselinel) B XU, WATEEGEAICE T A5
SHBORRINEND —KEPDOE X ITHD 2T v F >
7 F1 (Baseline2) ##RfH 3 5%. §7% b5, Baselinel T
&, AR B T 2RESHESL T, KDL
TWhHHDEHET 5. Baseline2 I&, Baselinel (233 L T
BRI L2 BB L7250 TH Y, JRIMICBIT2%ES
B DOBIMEFEVIGEIZIE, I DFITLTWS L0 &
ET .

6.4 EFHMEERFERICH TS Baseline Fik & DL

F+ 312, AKB48 5 2 [3E2%¢ (AKB48-2) T Al HEtE
¥, AKB48 %5 3 []3#%¢ (AKB48-3) TOJEM R, 2011
F£7~9 A OFE F I~ (Drama) OW RIS 23S
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K3 BHTECLY) PUSNNEMRAERLICL LT 0 F 2 TR
Table 3 Ranking results of rapid rise predicted by each method.
AKB48-2 | ®iH | KE | #k | fEH | L | NE | &AE | ARE | fBIE | B
EffT—% | 1060 | 262 | 560 | 6fc | 9Fr | 747 | 8f | 3fL | 4ff | 1L
RETFI 3fL | 8L | THL | 100 | 5AL | 9f | 6f | 2f | 4fL | 1M
Baselinel 140 | 4afr | 7Hz 547 | 8fz | 3fL | 2L | 6L | 101 | 9 fL
Baseline2 SHL | 3L | 106L | 1AL | 66 | 2f% | 47 | THL | 9fL | 5B
AKB48-3 | ®iH | KB | A | BH | #EL | NG | & | ] | R | R
EMF—s | 3f | ofr | L6 | 8fr | 66 | afr | 76 | 106 | 26 | 56
WEFSE | 5he | 660 | 1AL | 74 | 346L | 1000 | OfL | 8fL | 24 | 41
Baselinel | 17 | 3f7 | 74z | 667 | 8 | 4z | 26z | 5fL | 9fL | 10
Baseline2 | 17 | 57 | 2f | 9fz | 8f | 7fz | 10f2 | 3L | 4fL | 6%
Drama, A B C D E F G H I J
EffT—% | 1062 | 9fZ | 4ff | 1L | 547 | 362 | 2fL | 747 | 6 L | 81Z
RETFE | 5h | 9L | AfL | 34 | 1L | 6f7 | 24 | 8L | THL | 10 ML
Baselinel | 267 | 367 | 8fL | 5L | 467 | 162 | 9fL | 74 | 6 fL | 101
Baseline2 | 4f7 | 8f7 | 56L | 66 | 167 | 106 | 8L | 7HL | 9fL | 2L
#F 4 DCG & nDCG #H5%] (AKB48-2 %)
Table 4 Calculation example for DCG and nDCG (based on AKB48-2).
Ranking 1 2 3 4 5 6 7 8 9 10 DCG nDCG
EWF—% | I KR RE fE Mk BE NME miE D §iH | (IDCG)
(rel;) 264 200 175 142 1.13 1.00 0.86 0.83 0.80 0.50 7.116 1.000
REFY: | I I owil BRI & Mk KB NB W
(rel;) 264 1.75 050 142 0.80 083 1.13 2.00 0.86 1.00 6.766 0.951
Baselinel | ®iH @i /NE KR BH O RE AR EZ BRI $RE
(rel;) 0.50 0.83 0.86 200 1.00 175 1.13 0.80 264 1.42 5.159 0.725
Baseline2 | &M /NIE  KE  &iF  RIE EL BB wiE BRSO MK
(reli) 1.00 0.86 2.00 0.83 264 0.80 1.75 0.50 142 1.13 5.701 0.801

B IR AR OB DI T — 7 B L O, B_ET
1%, Baseline FEIZE A FHFERO—E 2 /RT.

COTURUTREERLY, AKB48-2 128135 I B &
O BT DR, AKB48-3 128132 MK B LU RE O
#, Drama i2BIFAD (FV 2% —) BXUG (Frk
Fh—7) OE#EL, RETFLETIRIFEICISTUTET
WL ZEDNnb.

CIT, ERTF-YDF XTI LT, REFES
X U Baseline FEDOT ¥ v IR ENTZ T —HT LD %
MY 5. FFEREE L LCIE, DCG B XU nDCG [20] %
EH L.

DCG & 13, Discounted Cumulative Gain (JiiF8 2 F&F
%) OBTHY, [ EnFICIERT -5 2505 I LW
T&7z2] L) L) RigE L EEy, ER % & TIEfF
F=F DI X TR ENLITHEBTE 200 %5 5
LOTHAH. bbb, HIZIEMT v F v 70 B 511%,
WRETEOTVF U TICBIBET X 7O 5 G
OIUT LV, 2wy ZETIERL, FOT U F v FEMIC
DWTHEHTHHICIEE CEHET 5 2 EATE L FE
THb. %PB, nDCG & 1F, EHLBEABEASTHY,
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DCG ##H1y7% DCG offi (IDCG) TIE#HLLzd DT
H5H. DCG B LU nDCC 0EHAZLITIIRT.

rel

p .
DCG, =rely + — 4
P ! ;logg(zqtl) )
_ DcCdaG,
nDCG, = IDCG, (5)

72720, rel; &, IR T i FBEHOTA T LORIGFA D
TTHE. E, pld, FUF U EEETAUMERLT
BY, AH0OERTIEIp=10Thb. &8, IDCG, |1,
AWM Z: DOG, DEEZRT. Thabb, 7% 07 1AL
ThHIUL, BUBEATAITEMET LI LD TELD
AATDENT U F YT IEMOT AT 0% FAICT % v
FTEMEDCC DEIREL % 5.

2T, AKB48-2 #fi & L7z DCG & nDCG DB
R AINRT., £4TE, EET—BLOETHEICLS
FUFRVITREREET AT A (A UN) OFIFEATT rel;
(SO EETIINEMEEETH L) 2FRLTWE, IE
[T — 4% TIX, rel; DREWVIEIZT Y F > 7E3NTW5b 7z
O, DCG IR A ERDY, nDCG A1 &Hho>TWwW5h, #E
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£ 5 DCG BLU nDCG DIIRICL S
Table 5 Evaluation results based on DCG and nDCG.

A

W s ¥y o AKB48-2 AKB48-3 Drama
RN DCG nDCG | DCG nDCG | DCG nDCG
E#7—% | 7116  1.000 | 7.105 1.000 | 8.384  1.000
REFHE 6.766 0.951 | 6.932 0.976 | 6.328 0.755
Baselinel 5159  0.725 | 5.916  0.833 | 5.609  0.669
Baseline2 5701  0.801 | 6.608 0.930 | 5.543  0.661

& 6 ATREIZE S

Table 6 Time for earlier detection of buzzwords.

Bk M€y 7 | A FRETFIELL TRAT AR5 SRR I
AKB48-2 ¥1oAa A | LA R 4 7 H 3 AR

2 {7 @ AP 6 1 i
AKB48-3 #14E 147 AR 9 71 A 1 R

PR VAME =17 9 71 | 2 AR
Drama 11 A 1. 7VEs & — 6 A [ i

2147 FokFh—7 | 2 HMAET

FHETIE, 20T 0 F V TICBWCIERT — % LWz,
DCG B LU nDCG DEMILIR K E ZEEE TS, 2
ALZAF LT, Baseline FiETlE, 07 0 F 0 7I2BWT
BT — & LB TIARE VW20, EFHICHENS
& DCG BLUPnDCC DENRZNITIEREREEZESL T &
MWTETHZN,

£ 512, DCG B LU nDCG DL & % 5l % %
R, WRELZTRTO ME Y 712BWT, IREFED
Bascline T % EEI B #5% L 7% o TWh . 42 AKB48-2
B LU AKB48-3 ®» nDCG 2B WTlE, 0.951 B XL 17 0.976
EEFITEWEERLTWD, LD >T, WRF—FI12
BIFAET AT LAORED TR BV TREFLEOFNNME
Rzl EZTWD,

6.5 MITERFHRREEHN D

AKEITIE, WATHEO R REIIC OV THETT 5. 6.4
HiCRLEREROLERT -5 THLT AT L%, BE
FHETRENIZERINHATE 2 % EE L 7.
=612, WATRERIMZE RSB A ERRE R 2R T,
T, FPEY 7L T, BEFELCTIB LU 241
LTI VR U T LTAT LR, EBRENIEOHBET
FMARETH o 72 EMFEL 72, 7B, AKB48-2 B LU
AKB48-3 I2BWTIE, BEOEVI I 2 =T 1 DESE
B 1 FEPOMHE 25, 5 AT —0.0003 % FE - 72
allE, oS 2 ATRER AR LT, Drama
WCBWTIE, BEOREVWI I 2 =7 1 DIESEEGD 1 Rk
POE & A5, 3 BHERET —0.0003 % F Al - 72354121,
Z O % FATEER R & L Twd (&R0 gL
7z e).

AKB48-2 Tld, &R HrIIEK 10 7 A Td o 7225,
L0 B 2B LT, 55 2 [MIRZE o 4 4 H 3 AR AT DRy

- >
—
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MCTHIMEECTH Y, 2600 ARE ISR L T, 4 2 [
D6 HARORITTRTITRETSH > 72

AKB48-3 Tli&, &R0 5HHIEIEH 1 FHTH - 7275,
LAZO AR B L TId, % 3 2D 9 7 J] 1:EM T Oks
HMTCTPHTRETH 1, 2670 f8IE ISR LT, 46 3 5%
D9 A A 2EBF ORI TTHTITRETS - 7-.

Drama T, &40 HHEIZ 118 TH - 7278, 1
LD 7NV R7 & — 1ZB LT, HSRmEHBEE o 6 8§
DEEHTTMARRTH Y, 2620 Pk FA—T IZHLT
1, EAEEEEH O 2 AT ORI T TREITTRETH - 72,

DEEXY, BFLbRERDOMPEOTRTEHFHN
LUENER L, MY RBEERET S LK, B
TATREER 2 TR T 5 LM REL B A LEZT0A. &
B, COLEOMBEOZREIESG TR, RNy 2
RLOHTHIENIAKE T 2720, FEHTLEICIE NGO
Fa—ZV TPLETHD.

7. BbYIC

RIFZETIE, T TICAY v —Rififrike o7 by o
WXL, IS by s 7a s ETED L) iIcitop
IR L TwoZzDh i, KEEGET — 7 ZRREIIIC
MY A Z LT, PRMGATRE 2 RN ER T 5720120
BRI T DO W THE L7z, kizasijp THho Tw 5,
3,776,154 A » Tii 2 2 AR S 17z 81,922,977 1
DT TELFT — Y O OFER, WATFEHEERSA D ¥ —
BFATREICISEL T OGBIZICBWT, BRESHICED 5,
MRy 7 EEEORVI I 22T 1 25 ORSEEH
WA LoD, BEOENII 227 4 25D SE G
M 2IRMZEZHRCTE . /2, WRIE Y 7 EHEHEOE
WIIaZ T DFFETEERE T L LB, BESHK
WCHDLZIDTI 227 4 5 ORSHOEE ORI
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oW AT o7z, 20 9H 2T, JEMGEITIED 1
FRY AT ML ELERICOVWTHRE L2, &512,
A 7SOVEIRIZ & 5 B DWATIEER O 7 % v 71 kD
$, RETFHEORLBEOBRIE X AT - 7256 F, BIFRGEFE%
KL, RIBEFEOKE LWHES L RE 7.
nB, WEFETH D, 707 RERRYIGHIFED
FATREGHORIR AL AT A2 EHT L2010 E L D
DELTIK, UTOIErHITONS.
o WRMEy 7 LEEORERVII 227 1 BL UMD
Wva a5 1 oHBH
o MENDEVWII =T A BIUOHHEOH VI I 2=
74 DRSEEOEIRROFFM (%, @, HH,
LEIFZ L)

L7eho T, ARIEINEOEAFTLTO N AT
L DFER EFHMEMRICED CREM L Hig LoD, FEE
JHZmF 720 flA R D T TFETH S,

BEE AW O—TI, CEEER R AT D E
¥ (B R B e RlEifse (0) GREF5
#23500140) 12k B, CZICERLTHELELTT.
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