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Abstract: Users’ interests and actions change as they experience life events such as “childbirth” and “finding
employment.” Detecting the topics relevant to users’ interests or actions after the life event and extracting
the blog posts from those topics make it possible to provide the useful information for life event experience.
We propose a method to detect the topics for providing the useful information from blogs posted by users
who have experienced life events. First, we estimate the topic distribution in each blog post using dynamic
topic models. Second, we filter the topics which co-occurred frequently with other topics in each blog post.
Third, we detect the topics by computing the increase in the number of posted users before and after the life
event for each topic, and the number of blog posts of which the topic co-occurred with other topics in each
blog post. Finally, we present the blog posts with high topic probabilities of the detected topics. We eval-
uated the proposed method by six research participants who have experienced each life event: “childbirth,”
“finding employment,” “marriage,” “university admission,” and “child’s admission to elementary school” and
compared the proposed method with topic burstiness method. As a result, we confirmed the effectiveness of
the proposed method.
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Table 1 Examples of posts including some useful information.
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Fig. 1 Topic extraction in blog posts including some useful in-

formation.

£9, IATAXRY PRl —FIEAIZL > TF
P77 R TREIIONT, FATARY b EREEBRLH
FLOMALL, FGBRA I EEHNT S, RIZ, FBA
RHAL L L7o7 0 VREOES Y TN ENIRRER IS
L, DIMIZX Y, #7027 FICBIT5L Ny 7507
ZHET A, BB, DTM T3, BEHESEE ST X —% TS
&Y, BNEY ZOA L OMERS M, BIBEOMER
A TS AERSNE., SRIOGHTIEX, 74742k
PEio 12 7 A, 94 74X v 288 LA, 947
ARY NOED 12 7 A0 25 7 A2 g L35
720, TS =25 & L7

3.2 HEULARZERZHAVAE/ AT T
KEITIE, FrEy 2o v Yy 7z b7 raHEC
BUFAMIZEH LI/ A X T4 NT ) TIZOWTE
T 5.
BiffioMBcHEs R Py 7841213, TR, 9,
L, 5B REOHHORIEICHET A HENSL L E
n-r¥y sz (MGl FEv2) 2, [4H, WA, KR,
FE, BED, bl ZEoBBENIC7T O SRRFEICHIRT
LHENLCEEN Ny 7 ([BHE] VY 7)) WAL
T, FATARY MNEFHRT LI LT, BESCHEIE
bbLIEnE, T4 TANY MR FEv 7= [
B MYy 7 OMBUEESHEINT 2560555, LiL
SO B MEY 2 HFEBVEETHBT A2 70 FEEHIC
i, BXDEL, T4 TANY DT b1 —

il

92— HDT A T ARy MEBROBMEZ SbE S 2012, fEA
TllcTurRErsE A, 72, HEMRHEEN T, 49
770 TEEHEAE S N\, SHTIE T AL TIT o 7.

© 2018 Information Processing Society of Japan

x2 [ v ro7ariidisl
Table 2 Example of blog post for “emotional” topic.
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Fig. 2 Trends detected by transition score for number of post-

ing users.
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Fig. 3 Topic distribution in blogs posted by users “finding em-

ployment”.
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Table 3 Queries used for retrieval of blog posts.

FATANY P s x)

[HiEE | ML E L7z

[k | [Frit 2 A OR [ A#ER]

[0 | [AFELE L] OR ML $ L7z
[ KA [K%] AND [ AFATL7]

[T DN A ] [N ] AND [ AZET L7z

DEDODTATANY Paexge LTERZITH). IhbH
DIATANRY ML, Z—HIZk-oTEFNETTLEZED
BVATENZ T4 X912 5 2 D% L, FHHLREREZ KD
LEEZ, B, EBR7—5ombdgE, 7ursg
VX7 A NTH B blogram.jp MBI N TS T
07EEDO) B, 200841 H 11 H25 2011 43 4 13 H
FceoTvursHEE Lz, b, [HEL T8k, R
DFEERT— Z I [15] LA—DHDTH 5.

4.1 FAT7ANXL FERERL 21— DREIR

FGATANY PR — YIRS RIRT 572012,
FTATANRY MIEET L7 ) &8 70 7 H e il
L, AFTIA 74Xy MEBROAHEL TX) 7T 5.
BIATANY N CTHHTAL7 ) D—E%K 3 1R,

HIATANRY PZOWT, TRHEDZ T IZHYT 5
TarEEEERE L T A —ESOE T T VR d e
WL, LaL, 2oXHicLTcrasiddizmb L%
A, EBIZEYDTA TANY FERBLTWDLZ—FD
TUFREZT TR, =T OREOTFERBIDOHF
HEMBELTw5iedH, T—FMEREBROERTIEI R VELEH,
BIZHOT7U 7B E R ED /A AP EEINS [21]. 207
D, %%ﬁf?%74NVﬁ%ﬁ%waéJtﬂmLt
I—HE, BFTATANY T L1004 TOHE L 7.
OB, ERLTwsrruas 53573"} T ELHa—HiZ
THTOBEZ, T4 74Xy MRS 2 FEEL/TE) 25145
WZELNGEWERNDYH AH7-0, 30D Lo 7o ritdi 2k
MLTWDLL—FOREH L 72,

[HiPE ] 23t B e L7z Y 7 OfERE 7O VR HED
—WOBER 4 IRT. 22T, TANUFETLH (N4
DIATANRY B LTWD ]| LHrshz7o 758
H, FTNUVFTON [FHLDTA TANY FERFEHEL TV
v LHITEI N TR SR ETH L.

COEINCLTEONLERET -1, £71 74>
X2 100 =2 AR L7z THEE] 34,753 5id, [k
W] 40,238 5035, [#5#5] 30,605 7t3, KA 28,195
o, [T/ AR 31,073 FEFH & o 72, FhZEh
DITATANRY FORRBEIIBIT 5 70 ritdifke 2 —
PHERS, F*6, X7, X8, TIIIRT.

*14 http://blogram.jp/
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x4 [HE] OF7X) ¥ ZEROH
Table 4 Examples of labels for “childbirth” experiences.

7NV T TRED—H
3938 1 H, 4HOWITHIZ 3100g DILA %
BOFHWELE L7
TERIY 10 BEATHEL F L. BE
1 BREL 7T &, BF3IcmPBEE T &
RBYIZR o 72TT.

1

0 MOBEH 2 N\HOBOFZHFEL £ L7,

R5 THE] IXBT MBS0 70 7itdili e -9
Table 5 Numbers of blog posts and users in “childbirth” life

event by posting months.

AR RH - R R -9
—12 44 909 36 +04 A 1,734 100
—11 %A 1,064 41 +1AA 1,179 100
1074 1,139 47 427K 1,396 100
—9HH 1,277 51 +37H 1,541 97

—8#H 1,325 61 +4#H 1,525 92

—7HH 809 64 +5#7H 1,526 90

-6 7 H 932 69 +6 77 1,545 91

5% H 1,169 75 +7AH 1,495 92

—4 %7 1,395 81 +8 4 1,621 87

—3#% A 1,607 88 +9H A 1,557 89

—2 % 1,727 95 410744 1,434 86

—1#A 1,941 99  +11 7 H 1,481 85

+12 7 A 1,425 85

=6 [l 1B 2HBRC Lo T FRS e 1Y
Table 6 Numbers of blog posts and users in “finding employ-

ment” life event by posting months.

EPg 12 I G R <4 PRt R YR
—12 7 ] 993 26 +0 7 A 2,757 100
—11 % 1,050 27 +1 7 2,599 95
—10 # f1 1,042 30 +2 71 H 1,863 93
-9 7 1,024 33 +3 7 H 1,810 91

-8 7 A 1,334 35 +4 71 A 1,747 90

7R 1,548 43 +5 # J 1,596 88

—6 7 A 1,776 47 +6 7H 1,538 86

—5 7R 1,675 49 +7 WA 1,387 83

—4 75 R 1,703 50 +8 # H 1,512 83

—37A 1,583 58 +9 7 H 1,526 84

—2 7R 1,922 89 +10 7 1,308 84

—17%A 2,830 100 411 71 H 1,096 87

+12 71 A 1,019 64

4.2 IR TOZLYMDIREE
EBEIZLD TR VT ORLEWEET A 72012, FHE
ﬁr7474«/b%ﬁﬁtfwéjkﬂmLt5m%@
=L [FATARY FEFBEL T ] LI L 7
504D —H% KT 74X PTEZHIE L., 20
L THEONETA TANY FTED 100 22—
DWTC, £3Dr DY TR SREEEINL, 7/
WCHIE &7, 72720, [94 74X M EFEL
TWh | EHW L2 —HI2onTid, FEEN 4.1 5T,
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xR 7RI B SRR 070 ZREgHE L -
Table 7 Numbers of blog posts and users in “marriage” life

event by posting months.

R RFR - Rk R -
—12 7 /1 788 39 +0 7 A 1,737 100
—11 7 /] 806 47 +1 7 J 1,566 100
—10 7 A 824 50 +2 71 A 1,464 92
-9 7 A 901 53 +3 7 A 1,424 91

-8 WA 1,084 58 +4 71 A 1,192 86

—7 A 1,136 60 +5 7 A 1,187 84

—6 7 A 1,219 66 +6 71 H 1,085 83

-5 7R 1,477 74 +7 A 1,036 79

—4 7R 1,614 78 +8 71 A 936 75

—37%H 1,622 88 +9 #H 955 74

—2 %A 1,727 95 +10 7 H 970 71

—17A 1,686 98 +11 7 1,001 72

+12 7 A 1,168 71

R 8 [KEAZ] CBUARMINT & 070 7RI L 21— FH

Table 8 Numbers of blog posts and users in “university ad-

mission” life event by posting months.

Pl RHEEC 2% BRI RS 29K
—12 7 A 588 33 +0#A 2,144 100
—11 %A 676 33 4147 1,951 100
—10 # A 551 34 4247 1,673 100
-9 7N 682 40  +3 77 1,544 100

-8 71 899 42 447 1,402 96

-7 71 829 44 4577 1,356 94

—6 71 f 838 46 46 A1 1,327 94

-5 7] 785 50 4771 1,131 90

—4 71 866 55  +8#H 1,108 85

-3 7 781 61 +9 171 1,064 83

271 1,380 84  +10 #J] 991 83

-1 A/ 1,784 98  +11 A J] 998 84

+12 7 847 67

£ 9 [THoONFERAF] 12
L=

Table 9 Numbers of blog posts and users in “child’s admission

B AHEMREH L 070 rilEK e

to elementary school” life event by posting months.

R R -l Rk R -
—12 7 703 33 +0 H 1,874 100
—11 7 A 683 34 +1 7 1,776 99
—10 7 A 638 34 +2 WA 1,638 98

—9 7 A 740 39 +3 7 A 1,692 96

-8 7 A 812 43 +4 71 A 1,586 96

—75R 876 53 +5 71 A 1,545 94

—6 7 A 1,116 56 +6 1 H 1,501 90

—5 7 1,017 59 +7 A 1,381 90

—4 77 1,070 63 +8 1 A 1,528 87

374 1,073 73 +9 ] 1,459 90

—2 % 1,399 91 410 7 H 1,234 86

—1 %A 1,575 99  +11 A 1,148 86

+12 7 A 1,009 67

[FBDTATAXRY MEREBRLTWD] LML -5 FE
FRW., T/ 7—=%1, 20RBEMORFEE24TH S,
7T =1L, =R FORFE LG LB F DR
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BT, [FYUDTA TANY FERKEBRL TV L0050 %4
WL, SNV 5h. N TORER, SR L7:
529DF A4 TANY MIBIFAHTNY ¥ 7 OHzEEM—H
X 100%TH - 7210, ZOfER1S, BHIZL DTN
YREEESEWEEZ, 41 HiTEEIHB L% T
ATARY FZTEIZ100 2—HPEMm L7808 Fiddir %
Br—r 95,

5. XER:BHLGEHREEC IO UREICHIR
T35 MEY 7DOHE
5.1 EEAHZE

AREFFECIE, [HEE], THE), TR, TR¥AZ], [1
BEDNFRATF] D5 DDFTA T ANV Mg LT,
MEFEBLIOCRBEFEICLY, FHZ NEy 7 2Hib T
. F, W LA Ny 2B A 70 s,
NP6 IATARY b2 REBRT AL —FIZL>THHATSH
LI OWT, FHET A, T3, RETE: & T
FHWT, £I9A4 74XV MZBWT, Eis5H0 R NEY
7 edit$ 4. RIC, 34 WITHMLATHET, ThEh
DFEy IPEHCEIETHHT 2 70 7ilE e, £MEY
JIZOWT 3T OERSME ISR T 5.

[WEE ], [RsEs], TP o/NFER A & 5§ % S
g, MERERDSS ) FRP O 3 %o 0, [, TK
AT R T 2 EBRSINEL, 4 FHIRT & ¥R,
L L THEAT 1FEUERBLA-3% (BH14, &
M2%) & L7 EBRBMEE, FOI4 74Ny FER
By oo v u iR e mAZ L IREL T, TusRE
CEHEENLEROEREEZFHGT 5. BARMIZIE, 77
REPICEAP ZDSTA TANL NERRTBET, F-
THEWEAPRLP S FHIBBIEENZ L EDO 2 HTHHM
T2, ¥F, £ RHEIIOWT, EBEBINEO 34T
QELLED, BODBZFEDITATANRY M 2B T 4 LT
Ao TBWIHPEP o 2ERPEENL, LR L72T
OrEHEEAEAe TR SRR LT A RIS, AT S
ﬁ$%1ﬁuiﬁhbev7%ﬁm&bﬁv7&¢5 73

, L5t Ny 2 icEENAE R NE Y 2
@%ﬁf%ﬁ?%.

5.2 HE&FE

2.3 Ei TRz L)1, =2 —AFLHER SNS 204t e L
T, W—AML7ZMEY ZIZEHT A HE ST
B, F72, IR LO ML v FoWD-oHl2, T 2 H
FEART ON— A M H L2WZEs s ShTw b [20].
FATARY FERBL-2—Fo 70 FiHESICBN
T, W—AFT2 Py 7%, A—OBHIZEZL DL—F

5 R ANGRT L) BRI ZDT A T AN h’i’ﬁ%ﬁbfw%k
HIMICE A 70 7t HE e RE L TWALYD, Bl Lz
FZHND.
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BEDO MY 7 2 HEHIHERL TS I L E2ERT 2D
ZORMICRERCT VKRB L2 My 2205, &
DEIHRIEY ZIF, 72k 20X, THIE] ANV MZBITA
[Mifg | e 7%, [AREMm] My 725480, 12—
FORBRIZED KRG EN 70 Vi HE 2R T 52
EDITES.

ZIT, RBEFEL L TBAFON- A MR FHETH
%, Kleinberg DFik [9] & fvr 5. Kleinberg D73 — Z b
B R, HERR R CRIZE § 5 3CEOIREL, M@ IR
EN=ZAMRED 2 ODORENL SR DA — MY N TET
MET B2 LT, BREAICBITAREZHET L2TFETDH
B, HOLHEON=A N & 52 DA, BT L D4eL
HFRIIBIT 5 ZOHFESEI L - CEROEFICE o T
RHEEAHEET S, X510, N—X MRAEE o 72K IICH
J5, N—AFDEAW N—A MNE) 2FETE 5.

KHFFeTlE, Kleinberg ® /35— Z Mg T % FwvC,
HHINEY ITON—A ML 2L, O MEY 78
0.3 FLOEETHI L7 a ratdifie, 94 74Xk
POORGEA St 0T u SRR E T 516, 72,
FTATARY FRIIN=A DS MYy 712D0n
T, N—AMEZFHEL, Es540 Ny 2 % LB S
ELTH L7z, %3, Kleinberg ™/3— A MR TEIC
BIFBEFMIINT A= 5, v IOV TIE, FHERICK
D, IXTHDIATAXRY b Ts5=20, y=1.0& L7,

5.3 EERIRIE

DTM D %E2121L, Python D7 14 77 1) THh A gen-
sim*1T& w7, FE v 28U, &MYy 2 oM RS
fifigsdZ&TREL. £9, FEYZHEE 10 25 100
FTO0HAATER S, HHSN72K Ny 7 OffHE
AR OIFEME (dissimilarity) % JS-divergence 12X 1)
FHEL, OHHIENICBIT A4 N E Yy 7 OMATOFIE)S
WbEWwbok L7z, HESMm P, Q M? JS-divergence
X, DTOXTEHET L. &b, MIEP L QOFHTH
b, M(i)= 2010 < 2,

ISDP Q) = (Z P(i)log P((?)

j
= (Z Qi) log ﬁ%) (15)

FReoRXIcHESE, B My 28U, THIE] T K = 100,
[#M] T K =60, [##] TK =80, [ KF¥A%¥]| T
K =90, [THO/NFRAF] TK =90 & L7z &b,
AIX=8F A—=H1L, TRTDIFA TAXY FTa=0.01
& L7z, HREMEIERIE, 3.1 Bi TRz L HIZTS =25 &

16 PRNBOBE T L OZALTIE, THLEKO Yy 2Bl s
BT A TANRY M OB D 72720, FRFEHE .
*17 https://radimrehurek.com/gensim/
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10 HFHZE MYy 7 0HEE
Table 10 Rates of useful topics.

4 TANY b R—EFH W F ik
[ 7 0.8 0.6
[k 0.6 0.2
[l 0.4 0.0
[ KA 0.8 0.6
[T D /N A ] 0.6 0.0

Sy 0.64* 0.28

*t-HE (FE, AEKEE 1%, p=0.004) THEIZH L.

L7

70 J R H O RN IZ1E MeCab*18% w72,
REZMANT OFEZ L, mecab-ipadic-NEologd *1? % FIf L 7.
ST B HEEO REE A, BhE, BAmML L, 0605
DH, FIEFHTOARTHR S N7 2 LT T OHEEL,
ARy TT=RELTHNA LTS, ZOLHIZLTED
N7 HHGERIE, THIPE] < 7,938 35, [wiik] < 15,561 &F,
[#545] C 38,140 &, [KFAF] T6,218 55, [FHto/h
FALAF] T 32,501 5ET, FA)FERIE, [THE] T 2,940
i, [l T 5,340 7E, [#5#5) < 5,624 7, [ RFAF]
T 2,263 7, [FHO/NFRAT] TTI345ETH o7z,

5.4 &R

RETHE LW TETHMB L, 2hEhod 4 74X
YMIBUALEHENE Y 7 OEEER 10 1RT. BE
FETHHB LAl Ny 2 0HED, TXTDITA 7
ANY FNCHEBEFELZ B0 2 L 2R L. 72, —E
FEOFEMFE R OFIMED, MR TFEE2AZICERL Z L
RMERT A 7202, HREAKE IR THICD B B F 1 t HE
WAL, p=0.004 THEAFMRTE .
REFHREBETETHMB LA Ny 7 2K 11 1IRT.
KHOTHDODH D My 75, EBRSINEICL > THHE
HWrE N2 by 2 ThDH. B, EHO Ny 7413,
BNy 7 OHGESA & B L2 70 ZEREE A S Ik
LTBY, HOEPICHERS 7O 7iEFICE L T 20
FIRF L7z ¥y ZIdEM L Tw5b, T2, AHRERY &
e SN/ -7 s REHOBER 12 [RT. REFE
EHWALZ LT, R12ITRT L) B TuridHEsr FEY
S ZEIXPLTCIRRTAZEDNAREE LD, Lz o
T, TUHLITATANY b RET52—-F1E, HEO
BURICHE-> T, PE Y 7 o707 HEsBINTE 5.

5.5 E&R

R1LIIRT L, REFETE, ITDITA 74
Ry MNT22UFoFHEZ Yy 72 T& /2. F72,
BRETFETHH ST RTO Ny 713, HiEICE LT

*18 http://taku910.github.io/mecab/
*19 https://github.com/neologd /mecab-ipadic-neologd

25



IBHMMIBSLHTTE F—42~—Z Vol.11 No.2 16-29 (July 2018)

F 11 REFLEEHBEFECHL LAY 2
Table 11 Topics detected by proposed method and by comparison method.
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Table 12 Examples of blog posts evaluated useful in proposed method.
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Table 13 Rates of useful topics by removing each module in proposed method.
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