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Abstract

A lexicon is a database of words, which contains information of words such as
pronunciation, part of speech, and synonym. It is one of the fundamental knowl-
edge for natural language processing. In particular, it is very useful for various
researches to construct a lexicon that compiles words with time or place where
each word is frequently used or with the information of people who frequently use
each word. The goal of this research is to automatically construct such a lexicon,
i.e. a lexicon with typical situations of words. This study considers three types of
typical situations of words: (1) time and (2) place where a word is frequently used
as well as (3) job of a person who frequently uses a word. For example, a typical
situation of time of the word “breakfast” is morning. In this study, categories of
typical situations are defined as follows: [morning], [noon|, [evening], [night], and
[midnight] for time, 47 prefectures for place, and 44 representative jobs such as
[doctor] and [teacher]. From Twitter, one of the microblogs, we collect texts with
information of time, place and job, and identify typical situations where the words
frequently appear in the text.

Although several previous studies aimed at identifying typical situations of words
and applied them to specific applications of natural language processing, no at-
tempt has been made to construct a lexicon with typical situations of words that
can be widely used in general. In addition, time or place was considered as a typ-
ical situation in the previous work, but a job has not been considered as a typical
situation. This study is the first attempt to consider the job as the typical situa-
tions of words. Furthermore, although typical situations of nouns were considered
so far, we also consider other types of words, that is, verbs, adjectives, adverbs,
and hashtags, as words to be compiled in a lexicon.

In the proposed method, a lexicon with typical situations of words is constructed
by the following procedures. First, tweets annotated with a category of time,
place, and job are collected using TwitterAPI Tweepy. As for the place, tweets
are searched using the place name code of a prefecture as a query, then tweets
annotated with the category of the prefecture are retrieved. As for a job, we
collect tweets posted by job users. A “job user” is a Twitter user who has a
certain occupation (job), which is automatically collected by our proposed method
described later. As for the time, since a time stamp is attached to all tweets as
metadata in Twitter, we reuse a collection of tweets with place categories as tweet
data with time categories. Next, after several preprocessings, word segmentation
and part of speech tagging are performed on tweets, then nouns, verbs, adjectives,
adverbs, and hashtags are extracted as candidates of words to be compiled in a
lexicon with typical situations.

Typical situations of these candidates of words (time, place, or job that are



highly associated with a word) are identified by the following three methods. The
first is a method using Pointwise Mutual Information (PMI). Correlation (co-
occurrence) between words and categories is measured by PMI to identify typical
situations of words. The second method is based on Kleinberg’s burst detection
algorithm. Regarding a sequence of categories as a virtual time series, we identify
the time period (corresponding to the category) where the frequency of a word
is sharply increased by Kleinberg’s method. The detected category is set as the
typical situation of the word. The frequency of words in each category is mea-
sured by the number of tweets containing a word. Hereafter, we call this method
“Kleinberg-tweet method”. The third method is also based on Kleinberg’s burst
detection algorithm, but the frequency of words in each category is measured by
the number of users who use the word. Hereafter, we call this method “Kleinberg-
user method”. Finally, when the score calculated by each method is greater than
a predefined threshold, the category is specified as a typical situation of the word,
then the words and their identified typical situations are added to the lexicon.

In the above method, a list of job users is required to obtain tweets annotated
with jobs. It is obtained semi-automatically as follows. First, for a given job, user
profiles in Twitter account are searched using the job name as a query. Then, a
user who actually has the job (we call it as a seed job user) is manually selected.
Next, the followees of the seed job user is retrieved. When the profile of the followee
includes the job name, it is added to the list as a new job user. This procedure is
repeated recursively until 100 job users are obtained.

Several experiments are conducted to evaluate the proposed method. First, we
evaluated the method of identifying typical situations of words using PMI. For the
place category, we selected several pairs of a word and its identified typical situation
(place category) and manually evaluated whether they were appropriate. However,
the accuracy was insufficient, i.e. 0.26. Next, we evaluated the Kleinberg-tweet
method. The top 20 words of the score calculated by the Kleinberg-tweet method
for each category were manually evaluated whether they are appropriate by two
subjects. Then the accuracy, the ratio of the words that are judged as appropriate
to the total number of words, is measured. The accuracy was 0.44, 0.79, and
0.52 for the time, place, and job category, respectively. On the other hand, the x
coefficients of judgement of two subjects were 0.76, 0.77, and 0.53 for time, place,
and job, respectively. Similarly, the Kleinberg-user method was evaluated. The
accuracy was 0.59, 0.90, and 0.92 for the time, place, and job category, respectively,
which outperformed the Kleinberg-tweet method. The x coefficients of judgement
of two subjects were 0.83, 0.41, and 0.49 for time, place, and job, respectively.
In the Kleinberg-tweet method, when one user use the same word many times,
the number of tweets of that word increases, and the word is wrongly detected



as it is highly related to a specific category. In contrast, since the Kleinberg-user
method detects words that are used by many users, such errors are suppressed.
Finally, using the Kleinberg-user method, we constructed a lexicon consisting of
1,152 words with time typical situations, 6,793 words with place typical situations,
and 199,475 words with job typical situations.
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ko THEINEBEL T OB AR 421TRT.

BRONEFR 33 IR T 50MDERZEA T TV 2R ELTWEZD, ZThoddb, v
F=Yv—],la8&EI, [AXR=Y I b —=F—],[7V)—=&— ], TFEKREEA], [TV
Y=Vl 12OV TI, BEI -V %2 100U EEZ e TE Rz, LT
MoT, TNL6D2DHT IV ZRE, R42IIRT 44 DEAT IV 25%D
FERCTHWAEL T TV DLy N $5. BETETIE, BEI-YD100 45
SN T 2 73 505, IRE L, TEFIM], T8 (X300 %2 Lo a—
YRINEI N, BEFIETIE, HIMEI— IV T 10 —F252—-V2L2TH
B9 5720, “EDODRATYTTTAaT7 = )VIZEITTVEIEEFNE—Y
MEL KR TELGE, SR LUTI00 44U EOREI—DRNEINE DT
H5.
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K 4.2 WA T TV B NBEDL — Y O

ey b)) -V | BELT T | -V
& 182 e 156
RE L 312 PSLIPN 130
[Z% fif 119 B 100

NFq4 T 217 ok e i 154

e S =S 271 By PE il 120
FEH fii 464 WEREN T 105
[ 109 EF) 103
SRS 106 EE=y=| 101
)< — 210 e 101
AL 155 HERLKE 116
12 [ 5% 174 R+ 160
fEZR 102 BEHRE L 152
FH A8 356 R A L 101
iEE=g= 106 N—=TF VX — 115

ATV 100 HEE 104
wF 265 [R T 157

PAR L/ A 102 (el 105

TFT Y — 104 7 k- 131
it 100 =N 268

TIRATT Y 100 EIEF 109
E=| 134 =25 125

VATFLATIVIZT 100 F s 101

4.2.2 Y1 —MNEDHER

32MiOFEEHANT, 2019 41 AN S 12 HIZAhT, KM, B, Mo 2
AF =AM GENIY A — N RIE U, B, 55, BEO A 2T — &M
EINVA—bOAT TV HOMEKAS, Fi4d, R45ZENZTNRT. B
DART=ZPNEINY A —MEI2019FE1H»S THIZPITTREL, 21
Z R WCHBIARE TN S B E2MEL 2. 51T, ML T20194FE 12 A%
TYA—h2IEL, TNEREOA X T =205 Nn=Y 14— & UTHH
U, KO IBINERGHANG SN RE2HME L. LT, B X
RT—RPEINZY A — D RO A X T =R EINZY 14— biE, IX
LHFEERUEN, VA — bORBUIIELS.
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4.3 HEDORXA X T —XfFEY AL — DO

KA T | VA1 — b
R 1,796,716
5 4,180,071
B 5,202,181
sl 3,434,670
® 6,706,358

F A4 BTDA R T —RAEY A — DO

B3 | VA= || TBEfAT TV | VA1 — MK
A& 434,792 kL IR 73,822
H AR 75,449 AR 169,950
A R 84,671 KBRIE 694,531
BRI 147,877 Fojd IR 270,768
TR 0, 52,127 REE 75,168
IpiAL 59,388 R LR 48,041
8 I IR 132,561 IR 32,314
B/ &= 137,750 FE AR 32,705
WA IR, 152,077 fg 1Ly O 122,296
REG I 136,480 N =15 143,584
R 363,673 ey 95,775
THEE 404,243 =18 40,170
HUREAR 1,906,558 )5 79,292

FRAR) ] IR 529,862 gy ! 84,107
i IR 139,596 e R 41,845
& LR 60,384 A o] U 243,849
A 85,795 == 48,194
fE I 43,032 By =} 61,297
(LA 50,483 AEAR IR 55,514
Ry IR 132,435 Ko I 65,312
M5k B 1 99,591 = i IR 83,300
] I 259,343 i 2 I 1 58,538
B 600,134 PR IR 126,080
—HEHHE 91,123
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F A5 BEORART—RfFEYAL — DO

e )] VA — M| BRESTTY | V1 — M

E &R 240,853 | 5% 251,569
RE T 293,679 IEEPN 172,188
[Z% i 178,210 THEG 35,744
NF4v T 132,202 o i 232,988
PR TR 394,555 Bl FEFli 121,105
FEH Bl 624,438 WEREN T 132,675
[l 241,229 EF) 191,443
j2iE P 193,807 EE3=| 146,035
)< — 193,211 et 203,692
Bm 163,818 KERFE 78,378
12 [H 5% 335,092 Frid -+ 175,579
PR 178,151 BHXEL 202,547
e 654,514 AR AR L 121,928
iE=g = 110,284 || N—=F ¥ & — | 141,014
el A 107,468 HEE 118,678
WwFE 455,434 EE e 229,683
=R/ A 157,805 Wb 138,315
TFT Y — 180,741 JaH— 290,816
Fri 145,052 E=IN 624,380
ATV 171,583 FHIEK 140,773
E=| 241,565 = 113,279
VATFLATIYYZT | 165,335 /o 78,236

VEHEY A — MDA L TWS,
EXINZT-DTH 5.

RIZ, 33 1HEHOFEZHANTY A — MU CTHIEE 2475 7=,
FEIZOWT, IO LT TIVRHIOY A — MEFKL6, F4.7, RI48IZFNTE
NRT. RA432FK46, £442FKAT, A5 RA8ZHLE TR L, YOHhT T
2, BT X o TAREY) Y 1 — N AR

£ 4.6: REEID A X T — XfF &Y A — b OE (RTALEELR)

RT3 | VA — M
R 1,746,746

5 3,819,606

B 4,994,293

5 i 3,290,114

" 6,452,543
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RAT GFIDART = 2N EY A — b O (HILRLEL)

SBT3 | VA= M| SBT3 | YA — MK
b3 415,956 o B 70,302
H AR 71,839 A 162,025
T R 81,632 KB 654,397
=818 142,329 FojEE IR 254,637
TR R 50,265 REIE 70,887
(LI R 57,139 AR LR 45,922
8 S I 124,829 N 30,200
ZR IR 131,677 AR IR 31,194
TN 143,489 o] 1 % 117,565
FERG IR 128,935 Js I U 136,321
e by (=) 337,203 inejc 91,880
TR 380,212 Tl I 38,337
BB 1,787,930 I 75,842

RZRJI I 494,838 IR IR 80,884
i IR 132,890 i R 40,717
& LR 58,036 A [ U, 234,080
A1 80,099 =i 45,729
I 40,800 IR I, 59,449
LA 48,301 REAN IR, 53,923
PR 127,310 Ko7 62,436
[FE=RIEE 92,928 I IR, 79,854
] IR, 247,296 Jég VR B I 56,937
X, 560,917 TR U 121,163
—HEE 87,742
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K A8 WHEDART — 2 &Y 1 — - O (FILEE)

(el VA — M| BREATTY | VA — MR
&R 162,340 e 238,279
RE L 280,478 pBLIPN 143,808

[Z% R 147,583 THEG 23,543
VAL AR g e 87,886 [PEERE 220,335
BEiiRE S =S 377,774 BJ) PE il 103,122

HEH fifi 580,608 WEREN L 114,604

S ¥4 227,107 £5) 180,068
AR SR 183,618 FEB 139,598
F) < — 187,128 e 198,520
4T 155,863 HERKEE 69,554

12 [ 5R 324,287 Fri PR 1 170,983
PESR 165,749 BHYEL 167,866
i 597,945 Bl Ak AE 87,179
jiGE=g= 102,823 || N—=F > & — | 109,733
AT 93,697 HEE 104,858

mF 400,580 [Tt 223,702
vA=E/A A 128,387 b 123,677

TF Y — 173,533 Ja k- 278,780
&L 125,746 E=YN 594,646

ATV 166,510 EIE 127,107
E= 230,997 = 77,009
VATLIVYZT | 139,492 ES T 71,784
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=AY

RBIZ, FRAIIZHTUBEADY 1 — bORE, HTFITVEDY A — DS
LR RBLORNDOY A — N, ATV YEZ0DEEY A — MR RT. H
DART—=EARNEINZY A — OBV 2 T L RD L. BT, B
DARTFT—=RZDBFEINTY A — b OREBUTIFIZF U T, 850 HHFEE TH - 7=.
¥/, AT IVEBOVA - ERD L, RAKEEBRIMEDEDDI KRENWZ L5,
INEXINZYA = IIATTVIZLS>TIESOENDH 5.

#£49 PWELZY A — b DOHE
IRE SiF HES
K 20,303,302 8,439,273 8,608,886
A | 6,452,543 (] | 1,787,930 [BEHR] | 597,945 [FE1E)
BN | 1,746,746 [B] | 30,200 [EHEUR] | 23,543 [#HB5t)
N2 4,060,660 179,559 195,657

4.2.3 (xMHEFEHRHOER

#£4.6, £4.7, RASIZRULEZY A= MEBIZHLT, 3.22HHOFEZHNT
R P {5 1 DO REE 2 S8k T AR 2 i U 7=, Wi, S, BED0ZE N
ZZDOWT, il U7 BEER %2 3R 4.10, F£4.11, R4121I2FNFNRT.

3+ 4.10: R 0 &EE O fgfd B35 %

Wil 277 3V | fodli B GRS
IR 522,280
5 822,116

& 1,088,793
o] 822,602

3 1,231,232
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% 411: B OREO RIS

ST 3 | EAREREER || ST 3 | Al AR
Ak 160,109 =g 59,736
H AR 54,718 AR 108,281
A R 63,098 KB 248,715
=818 88,939 FoE IR 134,164
TR R 47,208 REIE 60,307
A 51,680 AR LR 45,817
8 S I 79,740 F IR 32,167
IR 82,730 FE AR IR 34,661
Wi AR I 85,643 o] 1 1L 77,009
BB 81,671 N =158 84,869
e by 1) 154,141 inejc 62,850
THEE 166,137 L I U 41,115
BB 548,235 )11 59,567

PRHEAS I 207,117 gy 1N 61,216
i IR 84,193 T R 42,657
& LR 54,631 Al U, 125,003
A1 67,186 =128 44,637
IR 40,951 Tl U2, 53,150
(LA 47,725 REAN IR, 49,185
RHP IR 84,685 K& 52,288
[FA=RIEE 69,203 I IR, 62,840
[t UL 123,839 JE I 52,792
AR 208,050 TR R 84,273
—EIR 65,944
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# 4.12: BRI D BEE O (ot B EE %

WA R EER || BREE A T TV | (B EER
E &R 70,539 | 5% 115,041
REL 85,707 PSLIPN 83,608
[Z% i 98,145 THBG L 23,146

NF4v T 48,011 o i 122,432

PR TR 123,496 Bl FEFli 62,644
FEH Bl 175,438 WEREN T 94,279
[l 99,624 EF) 98,961
ARG 108,374 YEB 96,050
)< — 72,224 e 78,953
AL 70,192 HRERFEE 51,109
12 [ 5% 132,496 Frid -+ 75,251
PR 104,634 BHRE L 81,313
e 170,698 Bl R AE 59,097
iGi==| 53,639 N—TF VR — 67,032

el A 70,150 HEE 75,404
WwFE 173,924 [AR T 99,281

=R/ A 80,588 Wb 63,468

TFT Y — 107,097 JaH— 113,718
gL 76,231 Z=N 183,710

ATV 71,792 EIEF 85,506
E=| 107,080 =25 53,660

VATFLATIVIZT 92,844 ES T 58,586

F 41312, FER, 50, BREOZTNFNIZOWT, EMEEORE, 73
HOBMEGER D S bRk E K OCB/NDEMEEER, 77 3 4720 OV
BEERE RS, VA — MIZOWTIX, 5T - BREDY 1 — MZEER TR DY
A — NBE D o720, (EAHRGERIIRR, 5, MEL TRELET )17 F
7z, 717 TV HOMBEMEBEFERIZDOVWTIE, MRKERNEDENKENWZ N6, YV
A —=MEERBRIZATTVICE>TESDERR OGNS, F72, £49&5K4.13%
g2, ROV A — MRZINELU-BRES T TV HE], RoRkOEE
ERDBESNZEEANTIVIE [(EAN] EERSTWS. IRMAMNE, &K -
INDAI T TV, VA — MR BEREGERE T-B L TWa5.
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# 4.13: iR OME
iEAE T HES
TRE 4,487,023 4,394,872 4,035,172
BRA | 1,231,232 [(#&] | 548,235 [BHH#R] | 183,710 [ZEA)
BN | 522,280 [¥ER) | 32,167 [ESHUR] | 23,146 [ t)
S 89,740.60 93,507.91 91,708.46

o

4.2.4 HANERIGEA S HESEED FIHEER

B F COMPETHE S NI EMEZEIZDOWT, 341EHTHRARZPMI 23712
£oTC, G T IV ICREDRGELET 5 FMEREZIT-72. ZNETNDY;
i 7 3VIZDWT, PMIDOAIT D EAL 20D HFEZE R U7, o D HEE
ZDWT, ZDEAAT IV PMBIKMERHGH & U THEY 2 E S 2% NF Tl
U7z, HIRBIZ 1 ADIEEENFEML /2. EBRICE SN -HEOHI 2 LT, )R]
D PMI D _EAL 20 D HFEE AN FI X B HEAER 2R 4.14 12587, TIEfEIE] O
%, EfECHIELZGEIXL, AEMBEHELZGEIX0Z2ERDT. Efif & HE
UT-BGEIL S D D o7z, F7-, ETOHRHIEOPMI DA T DEIXFEL TH
D, 2 OHEIZHLUTRAATHREEE > T W .

37



% 4.14: H)IEO PMI OFE FA7 20 IHE

HAGE PMI | EfHE
HiENE 4.62 1
#camperlife 4.62 0
Kalpa 4.62 0
Relinquish 4.62 0
#{H 58 4.62 0
LEYVFa—nA 4.62 0
HEEET A~ 4.62 1
#NERF B | 4.62 0
Za—F=T7 X+ | 4.62 0
H#HUSER oD T ¢ 4.62 0
#mr2spyder 4.62 0
PPFM 4.62 1
HHEEE L 4.62 0
H#F Y HVDLAY | 4.62 1
NE 4.62 0
#\XLy bTUTF 4.62 0
avs 4.62 0
#G5FIXED DH | 4.62 0
#5HIEXT T Y 7R | 4.62 0
Hodatsushimizu 4.62 1

RIZ, ZNFNOEFRAT T VIZDOWT, PMI A3 712 & 03ERU 7z EA7 20 44
DHFEDEMEEZ KD S, EMEOEFHELN (4.1 RS, HEkZ, &2 573 47
HERE) IZDOWTOEMRERD S, LTIVl s ticesnT I OIEf#E
BAGER Y IEfRK %2R 4.1512R7.

. IEfiR BEE

EE = ML e nmoR (1)
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3% 4.15: PMIIZ & o TERIU 723550 47 7 3 12 B D 2\ BLEE O FEAf

KAIIIRT EDI1Z, BT TV EHOEMERIZE2ARMKL, 277 3 OIEMF
RE0.26 LIEFITED., BEEOBENRDHLZ AT IT)DAEEINIGE, TOD
BEEL T IVIZHNTE PMILIZKREL R5MERDHD. TDD, I2E-5dH5
ENEHoTHELHIHEhZEEZSND. B
FOEBFEREZEEZ, PMILICX>THT ) & BEDEWEEE 258 L T il

HT T ORI U 7 KSEE DB

WG & BEE 2 T 2 Z L I3@EYTidin el L 7.
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ST 3 | IEMREEERL | IEfRR || Bt T IV | EMREEERL | EfER
JbigiE 3 0.15 i 5 0.25
BRI 10 0.50 AT 4 0.20
A R 3 0.15 KB 6 0.30
B I IR 8 0.40 FoE IR 3 0.15
TR IR, 6 0.30 REE 4 0.20
(LI I 4 0.20 AR LR 4 0.20
I 2 0.10 R HNIEL 5 0.25
E/g 5 0.25 AR IR 4 0.20
N 7 0.35 o] 1Ly L 5 0.25
RERS IR 3 0.15 Js I U 6 0.30
e g b1 11 0.55 Iymjiey 2 0.10
TR 10 0.50 =12 5 0.25
BUAR 10 0.50 I 3 0.15
FZR) IR 4 0.20 gy Lo 5 0.25
ik IR 5 0.25 T R 4 0.20
& L 5 0.25 i ] U7 6 0.30
F I 5 0.25 == 2 0.10
IR 6 0.30 Tl U2, 4 0.20
(LIZL 1 5 0.25 AR IR 1 0.05
Ry R 5 0.25 Koy IR 13 0.65
M5 B2 I 7 0.35 I IR, 3 0.15
i o] U, 1 0.05 JE VR Iy IR 7 0.35
AR 4 0.20 TR IR 9 0.45
—HEIE 5 0.25

IEfRE | IEfiRR
SR AT Y | 244 0.26




4.2.5 HEWMERZEMZFEBEROER

3.4.2 TH Tk R 7z Kleinberg D/N— A MEHI TV 3 X LIZFHED S FHEITE - T
AT 3 EEEOENREERRE L, RGN SR E 2 EEL 2. At
ZECIE, SR HGHN S HEZHEETLIUTND 2 DOFEEREL .

o VA — MNIDIAIZX LT Kleinberg ®/3N— A MREIFILE%Z B H T 5 Fik
fill % DEFEIZDWT, ZOHIENHEHINZY A — MDA T TV HD53AE
ZRD, TR UTRED AT TV L ffibNd (NWN—A T 5) HiE
Kleinberg D FEIZ X VRFET L FETH 5. HEMIZIE, X (3.4), (3.5),
(3.6) ZFHWT, AT IVIZRADOHRGERER L, BURKRG A & &

ZHEFET 5. DIN, ZOFE%Z [Kleinberg-tweet Fik| & IEX,

o 1—HYHDHAIZx U T Kleinberg D/¥N— A MRFIFEZ #H T 5 Fik

fifl # DHGEIZDOWT, ZOHENEHLZ2—FEOI T TV EOSH %
Kb, TNITHUTHREDHT I TELflibd (WN—ZMT %) HiiE
Kleinberg DFEIZ X VRET 2 FHETH S, BERIITIE, X (3.7), (3.8),
(3.9) ZHWT, &AT7IVIIRAEORGEZE L, R HSHA & &

ZHET 5. DT, ZOFE%LZ [Kleinberg-user Tk & X,

Kleinberg-tweet FiEIZ X > THEI NZHHOH

EODORE, RO, 7T

VEG 17738720 O REER, BME K 2% 4.16 1I2R3. AIRDORETF
HETE, 1 DOHEIZH L TEROATITVNED Y TENDE I ERH B, HED
DL, TITREITIVIZHEH DB TOEN-HFEORBTHD, HFEDR

DEEIE, BERODT IV ICERINT-HiEL2 1 DAL EDH

RO, T

HhBHEOHBEOB TH 5. ME K 1%, Kleinberg DFIED A7 DMETH

D, TOELHY ATTHRKRENVH

EREICERT S, BRI E ST, =T

D7 3TV THRLH 500D HEE 2 FEEIZEEK T 5 £ 5 ITBIE K Z2RE L /-

% 4.16: Kleinberg-tweet Fi5 CHEEE X N7z B O

R | A | BlsE
BGEDARHEC | 1,717 | 17,132 | 7,509
HZEEL DB | 1,715 | 16,554 | 7,440
A7 IV 5 47 44
LY BAGERL | 343.40 | 364.51 | 170.66
BfE K 24.00 | 47.25 | 101.66

K416 12RT & D12, K, G, BEOWTNIZEWTH, HEONKELD

AR OBANE V. TN, EROAT TUAEID S TENE

LT

5T eERT 5. T, K& GROREIIMEDORE L Y HEE K 2AV/hEW»

40



N, FT TV YD OEHRFERNL V. I, BME K PRELRE EHEIC
GBI NDHGEFDRL 050, SREIOERTIE, WHEEGHROEEEIZDOWTI,
BMELL EDO A a7 2R DHEENL SR INZZ L bh 57z,

[E#kIZ, Kleinberg-user FEIZ K o THEE I N/ GEEOME 2 K 417 ITR T

% 4.17: Kleinberg-user F-{E THiZE X N7z B O
i | A iHes
BZEDARE | 1,152 | 6,793 | 199,475
HFEER D E | 1,149 | 6,512 | 103,481
T3 5 47 44

SEYEEAGER | 230.40 | 144.53 | 4,533.52
REE K 13.73 | 52.22 6.86

Kleinberg-user FiEIZBWTH, AITITRT X D12, K, 5, BEOWT
NIZHEVWTH, HFEORKI DB HFEEZOBAVNI V. RO EEO T IR
HOYTONEHENGFET LI EWERI N, £/, BEK 273 47
D DEYIHEB OGRS, KBNS WE S IEHHEERDNE 25 MHEAEIXR S
N, BICEoRETIE, BUE K 23BN Wit BEb 59, EHHEGERD
4,533,652 L REWV. BEDAXT—RPMNGEINZY A — ME, K421TRLZE
D12 100~464 Z D A=Y oNELTE D, FEPHHFOHEL D $ 1 —FEN
D72\, Kleinberg-user FiklE, T —HHD24HIZx L T Kleinberg D/N— & M
M7V ITVZALZ2FEHLTWEZD, 2—TFEPDRNWZ e ELTWE L
26N,

4.3 BHE O

AREiTlE, Kleinberg-tweet %, Kleinberg-user FikiZ & o THEHE X v 77 BRI
i G I & T 2 3Pl 9 5.

4.3.1 EBROFIE

MEREIN-HEF IR INHEENL S, 77T VEIC, Kleinberg DFEIZ L -
TEHINZATT OB 20 O HFEZERL, FHiT—&X &35, FiiT — X
Dl % DEFEIZDWT, Z£DAT 3 WHEGEO MBS H & U CGEbI» & 5
e NFTHET 5. HEIZ2HDOMEEETITD.

HEOFMEEAEX, AT ITVED U IEHELARTOEMRRE TS, EED
EFE N (4.2) ITRT.
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sk — VEZEE 1 D IEMRHGER + (E2E4H 2 O IEfRHGES
sk — UL (4.2)
AFA N S BAGESL x 2

ZOIEMRRIL, FEH2HOHEHRE2FLOTHEETA I LIZHERL TV
S0, ATFTVDEMREREBT L &L, ATV ITONWT ELL 204D
HGE% 2 A DIEREDIET 57260, FHINR &2 HEED D NEUE 20 x 2 = 40
Thh, EMRIXZDA0FOFCTEMEHESINZEFEOR G LIRS, £72, 24
DIEEZ OHIED —BEZ IS 2 v REZREL L, EfHE O %2 FMid 5.

HIEEZEDHIE LT, B AT TV OV 2TH S [A)IIE] 122V T, Kleinberg-
tweet FIECHEINZHED S B AT O EAL 20 DHEE, TOHEEZELY
A — M, Kleinberg DFHEIZ LD AT, 2E5DOHERERZ K 4.18 1T 7. [1E3E
F 1 MEZEE2) O, ENETNOEEEVEMEFIEL 2L i1, NEffEE
HIE UL 21X 0 2527, FRRIZ, Kleinberg-user FIET [(H)IIER] AT TV A
5T N7 BHEEDFHIFE R 2 K 4.19 1ITRT.

7 4.18: Kleinberg-tweet FEIZ K O [H)IE] D7 TV G- X N7z BEE D AT

HEE VA — M| AaT | EEEL | EEE2
H 1 87 321.23 1 1
YL 89 313.34 1 1
NANRAVY vy —F K 84 309.24 1 1
HRUY g v Ry k) 81 300.17 1 1
# KA 81 273.51 0 0
PR 71 263.43 1 1
AIb=RI-EnS 74 260.12 1 1
Rl 75 256.05 1 1
7K 69 251.30 1 1
HTNT T 4R 65 241.38 1 1
HF 4T Z 66 241.21 0 0
i 89 239.87 1 1
&R 71 234.65 1 1
H#ET7 F 66 231.68 0 1
#selectshop 85 228.80 0 0
HET S 60 223.00 0 1
ISR 62 210.29 1 1
H#KANAZAWA 55 204.62 1 1
T ANy 57 201.20 0 0
D < 81 194.39 0 0
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#* 4.19: Kleinberg-user FiEIZ & 0 [H)IR] O A5 TV M5 X 372 BGE D LA

HEE I—YH | AaT | fEEE | FEE2
TR 149 565.50 1 1
Ishikawa 129 492.25 1 1
WYL 153 409.50 0 1
IR 122 400.00 1 1
HEXS 109 382.25 1 1
R 120 367.50 1 1
T Hik 102 364.50 1 1
TA—=T A 88 320.50 1 1
HA) 1 1R 85 306.00 1 1
JHT 83 278.75 1 1
F 100 270.50 1 1
PIWE 70 265.25 1 1
IR 66 249.13 1 1
/NS 65 249.00 1 1
i 15 67 246.88 1 1
PEA i 60 229.00 1 1
AR 62 228.63 1 1
eI 57 209.63 0 1
NANAVY vy —F R 54 207.88 1 1
Al 120 205.75 1 1

4.3.2 BEOHBBIERISZEA Z 5E O

Kleinberg-tweet F{E(Z & 2 IRl oD HLHL R F G I & & D B D5 R % K 4.20
2R, Kleinberg-user 52 & 2 IR 0 B P {f G A & B O i D45 51 %
#4.211TRT.

#* 4.20: Kleinberg-tweet 5T & 5 H#fit] o #7814 ffi F 5 I & BEEE o 31l

J7 3 | IEMRE | EfER
R 20 0.50
5H 13 0.33
=3 21 0.53
sl 20 0.50
® 14 0.35
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7 4.21: Kleinberg-user FF{£IZ & % RefE] o BUHIE i F G A & B2 O B

AT | IEfREL | EfER
R 21 0.53
5 35 0.88
B 18 0.45
o 11 0.28
" 33 0.83

Kleinberg-tweet VA TIE, £4.201TRT KD, 77TV HOIEMERIL0.33 5
5 0.53 L& o7z, —7, Kleinberg-user FiETI, F£4.211TRT L1, [#7])
DIEMEHFIF 0.28 IRV DD, [#]] (K] DOEMFIT 0% 2B A 7=, AR
T, Kleinberg-user Fi£®D 5 H3 Kleinberg- tweet ?(ﬁcl: DB IEMRNE DS 7.

Klelnberg tweet FIECAIT DEDN S IZHEEIZDODWTERT S, B flEX
N-HEELX, TORRIFIZHRESINE T LVEEM, 7V ABHOLTPZICE
i’é’%ﬁé ERS otz HlAE, 73V ([HEK] T T#CDTV], #7573V
[B)] Tk T#IFAY X BESNTZ. £, EMOBEDLLIINY Y2 X T T
Hot-. TOMEBPE LT, Twitter TIX, BIMEMEINTWAS T L ERHRM, 74
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