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FEEFERS I R 54/ AL Facebook Fs#ft s 2 EEEEN » I A ST H ATEIE 2
Il Facebook HYJEBEMFRINZAT - DU BN A& Pt ZHREHHTERN - FfTX
= 1 % AHY Web NER Model Generation T_S[1] - #& LU TS #4478 Kt BRI AL -

FHFIFH PR A B R B H TS BhHHEE ~ &5 H 1 - A1 - It E S LUK ERY Facebook
FI-RHR ARG R R iR - BRI T 1,300 e N TIEECE ARG > DIEFEr %
ST S BN (A RRE AT 24 B RS R S0AE - SRR L A A S B i B PR e S 2
GERAE L DIEHETEADE B IR EHVAERE - EiRtEREUR/EEN 41 - HBiLLU B
aa ~ &R H BAREEUAIF, -score 537l By 0.727,0.694 & 0.865,0.72 » JEEN A IR R
0.708 » B/ HEH It k4% Facebook Ay EENSE(A01E i S (F 45 AR AR 2 AH &
AITHY -

Abstract

The popularity of social networks has made them a perfect medium for activity or advertising
campaign promotion. Therefore, many people use Facebook pages to announce their
advertising campaign. The purpose of this study is to extract activity events by constructing
two named entity recognition models, namely activity name and location, via a Web NER
model generation tool [1]. We enhance the tool by improving the tokenizer and alignment

technique. In addition, we also use a large database of FB checkin places for location name

recognition improvement. For entity relation extraction, we apply sequential pattern mining to
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find rules for start date, end date, and location coupling. We use 1,300 posts from Facebook to
test the activity event extraction performance. The experimental results show 0.727, 0.694 F;-
score for activity name and location recognition; and 0.865, 0.72 F;-score for start and end

date extraction. Overall, the extraction performance for activity event extraction is 0.708.
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WA G AN VRS BN E R A8 - QIRAERFA [FE EHVER A CityTalk ~

BN~ BUF ~ SR A SN RIS & - A UGB Z ECGIAR ENTE ) i

[ jeft— e E iR (AE—Frr) - GUEiaBnyatam « TSRS BRI E R/
B T RS ENE T2 B TRRRYER) - BT SR A RSN A S A5 - I

LB RG EE G A T e AR -

FEAYTFEE T FAMFIER Facebook TEBIEERHIRANL > MHEH AT 4R S8 5L P

U8 R EEEER > S G0REE L AR HY S (145 & 88 o [ By e > B BORE A&

g N LNl = R)ATUE S ES

— ~ A

i Sarawagi (Y Survey & H A& AR Information Extraction )[2{F-7% fu3E & B (Entity)~
[##{%(Relation) ~ [&:(Descriptor) ~ 4&f#(Table, List, Ontology, etc.) 2 VUAH - [ & sRHEHEUAY
J53%% Hand-coded k. Learning-Based Wifd 5=t » A4 A= (Rule-Based) st 2455t

T (Statistical Model) -

() A B RS S 24

B RAVSEERIUE - EERA M a2 E R PER(NER) AR 5303 S & R A4 HHRE
HYEHS - A0HETT association task A B AGRIRA (% - REE R A\ T AV AR FERUE
FHVE - BRI - Tweets calendar Z & [SIHYFHAUTY HARZE Twitter _EBRBIGIKITE
7 > xEFST Fy(Entity, Event Phrase, Date, Type) - H HELERHAY) ~ St HBIEFE=
ME > RS HEEMY 4-tuple &14:152040:(Steve Jobs, died, 10/6/11,
DEATH)HYSE &R - B AR e an A B IS 2 1% » FIF-RJTHIE (Chi square) sk i 2
AAYERES » DASE LB A RIRE R B (501145 LH AT 100 ~ 500 ~ 1,000 tuple - 4H &k 58 AT (4
Bt - S 2 BHEERORAS TR K A A RAEHEIHEME

()BT A SRR 85

534 > Wang[41 A2 i —(E fE FH AT RS B S 4 - H H AV SWIH HREE
AR EREI A4 HREAR SWIH TEEGBIEERNE— - IEERE 1
Frgu(feature) fe B R e AT R Y TR A) - HE A IEsE R A (T Sl RN
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HAR YT ZEE A F] News Ontology Event model L7289 FH -
N. Kanhabua[5]#2 tH YT 72 R A i A B HBARV SRR - EREE BRI IR
AT - RRIR SIS ERR—  EFR2EAN R - IR R, - F 3L
HIR R T E BRI AN B AR R T E R B R R R 0 R » MR T4
[BAHFAF (relevance ranking) J70AZHIR B FEAVIFRERES - T2 M E 7 7A T S i
SUETR] 348 > AEffEA (accuracy)fE 2 5] 0.65

T FESEHY SWIH sTRBE BRI R S B E 7

5W1H News 5W1H Event Disease Evente: (v, m, |, t)
What | #{ disease m

When |8 H time t

Where | JBETE IE K location |

Who PR R R T T 5 victim v

Whom | i K EHE G5

How o N T s 2 e | E AN = 2 YN i 5o

= REUAE

AWTFEHY AR AR — - RS E L TEORIAY AR - Bufh CityTalk Rl FB HYZ$5C > $2
&1 S B B I BRSRE  EUS-ERUE Eh Ro AH B 38 S A A TR B h A R ek A A R A T T
Tin WA SRRSO, G A IR RS - MR MR A R TR -

B A FH AT RE (R S YRR R 38 SRS B R R HBR R T R I SRR S Ay ERE -

AhE B &G B E AU PR AR & ER -

B - B iR i

Event

wgle o

R
-y s QHLQ?
;=54 Temporal
Expressions

Annotation

Activity - Event
Location -
Name NER Relation
Recoghnition Coupling =

Address
NER

[~ B EAEE
(—) EEEERE
JEENEFAE 2 AT HUEBIAAE ~ BRAG  SEARIE  HURL (Sl ) DO{EEAT TR -
HY FB RER s ie e R3S R B B — S5 INIEA S Eh S UL R GE
RSP ATHREE B - FEROSENHY H B ES - DUE =R 00 R A1

232



REEUE SHEE T EIG L
T EBIEHE A

Activity Name Start Date End Date Location/Address
MRS b EEE AR A B 3 H 13 H UK A E
ARG BT R EE (2016-02-06) |(2016-03-13)

& SZIFRS: 2016-02-05
[ e RS SRR REE )

=z 1+ PRI RIE AN (-7 - [l poem
b IS 18 SRS H RS « TR 30 S m
BERoE SR o DR A SRS SRS U S TG

B HARTE Sl b » SRSETRT) ¢

26 [ AT RELE -

BEDA I gee NG FTAFAT AT E S - MR AE e ~ Bt G vinsg
e PORTED) |t S L A AR L IR R A TR, b

Fintg - —HF| GETR - HoP s h>4 » JEELH Rt 40 2K
EERAEZ N - P A RIS 5 BRA R AT ZICRAT BT K -

[ = ~ SRR I

(2) =il
FEERUEETTH - 2 EE G FB ~ CityTalk =5 S EEIRE i Eaas R -
FB 4gub EHVERN - EFEFT-RHEL - 28 ABMmREH - N FB EFR#C > Hff R
BhELFE 245 & Places - Y FB I A & Twitter TR (LA R FB 4uhss Y%= API -
BEFAFI A BERI FB Graph API ¥} 22 Bl &8 AR5 H(E#HAENT 1,400 HE FB
Objectid ffrfs) » 77l HaEa Ak 4748 HBUS 3 SCE K] - 71 2015/9~2016/8 H &S
A R 4R H Y EE 5L 2,947 1R DURRIRZ %8 SCAT AT 100 RRIEIRE - 5540 et s
FB S AyE 5 - WA EaafE=CIEL CityTalk 48inh EREBIEM: -
(=) JEEAEE RS
JEBIATRIVIEAUEARE CityTalk Hdu5 S BIREEBI AR & a6 - B =S [ 4s
B WA B EMEECREEIGOCR - EB BN R A B - AU RS A
g i) » I ] DUETT B BMEECES R EAESCHTFISRSOA - S22 SE e Al
H Huang[l]E’\JTEE@%DE&%@%B%EJL‘X%%TIEI A SR ER 7 1 o M e aa 2 =
PEa Ay SO 5 tokenization FREAHRE token Sty Ay VIE] - PEE A H BT EAH B
BRSO ERS - B B SORTRAMA e B A /2 2 48 String split fH4H H & entity
1% [E T 5 R #EIE > 352518 Feature Mining F5T4H 7551 7 Bk » 7 i3 Bb 7 BAS A
Generate Feature Matrix {54074z CRF ++3/l[gf & =00 E & E 4= CRF Model » fE(EFS AL
2 Huang[1]#JHEEL (Alignment) J57% » IILART H ET#E1Y tokenizer f52H - LT token fi
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K aE - PELETT U225 T.-S. Chen[6]#2H{fy Global alignment » $F#HZ AN k #Y
PN AP PR RS (1) Fea PRI FEEE -5 Y 57T mismatch HYSSE - (2) Wi AHAL
matched token Z it Gap #Z=2% & MaxG - H(3)EAHY token ELBLLZHKFFIE(E
ro e DA E = A RO EESS 2 R EAR S Ry tHER A ] -

Listening
FB Page‘_ FB Post l,
Crawler I
Enti
~ based - 1
Crawler +

Tokenization

Fetch By Entity

Name List Pre-processing Generate +
i an: Fe::tures Feature Matrix
. ) extraction ]
Tokenization Sentence +
{ Segmentation
Automatic + T ——
labeling -
; A
String Split + Dictionary T
l J'Testing
Feature Mining CRF

~— = Extraction
model

| .
Generate + !
- ol sl o Eocs

&Y ~ SEB IR A T RIS T Huang T ELAYRR B

(m) THAY#ER

TEAEARR R T OCERSE Huang[l] TEAE FB SUAREE ARV » BT Bl
REH#S Uni-Labeling fRAHREECAVERENME > Sh - W8T g RERSHELE Full-Labeling 540 - 4%
R Y A 28 TR 4 e AE 2R 1Y 1] 45 JE M (scalability) > 5 5 (1) A [R] BRI Y 2 4R A2
(multithreading)FEECAIEEECAS SRAY A ~ (2)5#% word-based J77ERVEREE (MIFE=) ~ (3)
Rt - R4 HYE R -

Fy T #fF word-based #1 character-based J7 AL 5 & = RiEHEIIREH Y Tokenizer
fR4H - BFABMIE T Lucene iy Analyzer » m] E{ TR HURIB (T AT i Il B 17350 € Al

SE © PR character based 5 > FfMIfEH] Iflex EET.REFH FHY token ZURE(EIFL

user

can be designed by

money ~ alphanum ~ Chinese or Japan ~ URL ~ E-mail 24 20 () » 1 &% F word based H¥
RITHELHR 1K Analyzer » R IK Analyzer &)EFR A E #5H7 token » 7[5k token 7
5 RS S RSB b RE R YEOE - WARIIER R T Ersafl MMSeg B E iy
anfeE  WSREEE P E e oLl - ] B TR A AT - RO R R S
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A E RSO — B - BB IR AT A BT R B A A & B LA B AG -
T= ~ A[EJTA tokenizer 5 gz LR GBI H T EUE R B

ID S| = character based word based

10 A GBI E AT JTHY token 1 EIR S Sy - 200

11 A GBI AT JTHY token 2 SEPE -~ Hedd/ T~ —FE—FEIHY
12 A GBI AT T HY token 3 EEN: & T EENAE ~ EH A
13 RGBT {% 7Y token 1 ) I BUHAE - BAf=X

14 RGBT {% 7Y token 2 RERF ~ A FENEE) ~ BHHIEY
15 RGBT {% 7Y token 3 P BUIGHARENGE - 1B

(71) HARGEAGHY A
SO B B EEN NG B B R M 5 G SR ¥ (precision)
FIERES - R R A E R — it B - 5% CRF J7A A EIRIR S HE AR
BlFWARZLFI0: e BAIEGhES - S5HNRAI AR RS A I (28 SR 2 I e
W IS HREARIEES PR U8 R CEART o SRR T AR A
% GPS i35 - HYMEFFAZEMES NER £ CRF JAHEEBIE LK - KlthHdME
fi T HC & FBPlaceDB EEC T AR NER Mi4H Mgk At R RIE - J7752%
Facebook Deduplicating a places [7]AE7AE B HEL NER #5540 - H1j% FB Place Efs}HlL
SR AREA 245 8 - [RELFIA] Apache Solr i T-RIBHE A - [FING Ryt )16y
EECHAMTRE AT U)EIK n-gram (n=4~10) » 73 HI &R EAHRITY K {EHEE 47 place - 554
ST W IS P e s 22 A4 R A REEY - 4% CoreDic fz LocBgDic : #0744 CoreDic
EFIF MSRA FISHHATERS (B \% ~ 4 - AR PREA] - BEEC 92 S s H i
FATE HELATERS - M R DA 6 TN B AT » (R % 0o - B (7,993 &) 5
77 M B o B 5 AR LocBDic Wi B 7 =X IR RF i 58 A4 Rl 4t o Sl % - HIGEHRK
17> 500 HAF(ENE T Eraa Al MMSeg THz%gm s - {H -1 &> CoreDic £Y535(1,361 ) -
A 22 R BAE - AP o] DL — {57169 n-gram S BA S| place 5757 - 4577
SRR Fy (1) R 5R Location R XARRANY T E1S2158 - (2) & EEaCHY E GAIERHERY
St A IR P T 4y ORE B PR .  FRAMTRR R EE T W R MR - BV e DU RO B - (3)
LB RS B RS = I 7 8 > 40 n-graml= “FHE AL 21 8E Bl n-gram2=
“OEHAAZNE SRR place= “FEA AL NE AT A TCECFSRI 8 RIEEEE B
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= o SEEHGE T FUEEA NE L -

Hrp CoreFind HHY A A58 A BB (R AVRZ L Faa % & (Rl MSRA NER 5 4Y
SEECHYERRII_E CoreDic fE2CHY¥5)  BgFind 22 i S Ersal N HRER A% (05 > £2 LocBgDic
RERFINERFAES  MERABIZOFHE RFIESRITREER F
CoreFind, BgFind kz Descriptor = {&fHH k8 Fr {5y 5a BRI Count prEg[EI{EH{E - JH
BUEFEIZETE M n-gram K place; JL[EIFYEF#GF% (a6 CoreSet(Zii2 A IFRAE placei
o) - BURAR[RIEr 55 BgSet » W% Eq.(1)a+5H n-gram Ed place YA {ELE - EAHIUE
FIAFIREAE > BIF 3% 38k placei #77T Partial Alignment fEEC S (8] T > 1T RS0 RefeEs

For each n-gram (n=4 to 10) in a sentence s
- Query FBPlaceDB to obtain top k place names
- For each place; from top k place names
1. CoreSet = CoreFind (placei) N CoreFind(n-gram)
2. Find the Segment Core Entity based on common core, core length and frequency in
CoreDic
3. BgSet = BgFind (n-gram) N BgFind(place;)
4. Compute Descriptor(n-gram) and Descriptor(place;), respectively
B X |CoreSet|+ (1 — B) x|BgSet|

5. NCBSim(n-gram, place;) = Eq. (1
& P B x min(|Count(n-gram)|, |Count(place;)|) 4@

6. If (NCBSim(n-gram, place;) > threshold ) then Label sentence s with place;

[ 71. ~ FBPlaceDB M HfaiitaciH LA
BYIE - AT sl=" EEAL - SEHBUE S Ll T L FIH-RERY n-gram

AIEE SEHBUE - WHILHEIE S TR - S LEEISREET L S EREL
ELy s SNBSS e TEEEEFL” - ST L aEll SR E L
REWF 5 FAERERY FB TR - B EUARR A S EaCEIRHE fy TS
HBUR 2 TEalRatse ol o SEEEHE A {E FBPlaceDB o » {HIEN L “1&
IEEBUR 55 T Ealll SRt i Do B I 58 <A HREE - AlRESE AT TR

(73) HhEERGHYER R IR R R = a4

HrhEE RSO T 2R EH /&2 2012 5 Chang A [l Ay S IE il M Ak FHHT -
{EF CRF RIFC&ZRIU 17 FEHMHER EUEGEI Sz A > SR SR 1 PP E E A
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( Maximal Scoring Subsequences ) H.F;-score 27F 0.94 £ 0.99 &[] - BANASCHZE
FURSHHUE S Ry FB Post » {ERACE(HHEUAY (145 9 iR /e Web Data Extraction - £ 17
FHZE HTML 48 E (semi-structured)F1 FB Post (free text)#% F Su [9] 24 fE4H AL & /& i bl

RV~ HHE R A R B E

1D Feature ICCS ID Feature ICCS

1 CountyCity BT 10 | ChineseNo —~ Ty =

2 Township FH - 40~ &, 11 AllIDigits 42011 ~ 0937137659
3 Village B # 12 | DigitLenl 5-6

4 | StreetRoad B~ | 13 | DigitLen2 11~ 32

5 LaneAlley B~ B 5 14 | DigitLen3 420 ~ 260

6 HouseNo gk 15 | DigitLen4 5566 ~ 1234

7 Building 1~ = 16 | DigitLen5 42011

8

9

ContactTag | #h -~ 4k~ 8 -~ 55 | 17 | DigitLong 327363 ~ 4227151
Punctuation Sl g
SEENF RS SR g DAL CIEERY 7 U e AN ~ BHR T 55 is th i Bl
H RS M7 2 2 ALY B AR - FEECHYRG RSt Wi fE R AR TR - 2%
Heideltime[10] » i A T L3I RR ARSI L X5 B (225 EEps) -
i FB _EE A HiE R 1T UEHC S Ry [ » ST R UCHC S A e e R i B

HEAYEE A HEYH RS - FHEAE R MR R A A By A -
() BEARAVES

E(E B R A B e AR - o se BA R Eh (T - TMIBRAIARATAY 720 -

B EERE) PR EINUSENH B SRR - BB RS S B e
HREG R EIZ SN2 > BAFIRHIE T B R R a R i S IEH S B4 - PRV AR St
HE (AR RN RS HIFT A BB aSet Aokt - MG FIHk [F 2B ELA
A e H S B A R R ARRC B L

HEAEHE AT EET R T AR SR Eega —&FE RSB &R asE ) > (M
AR R E SRR EY - HERIERUSERERRAL  JMIEE A EEa
aiffeREN HEiUEEENARIRY 40 BaaT - B BBk (sequential
pattern mining) - £ AT 800 HRAR - & A THIER T 79 Pattern » H it EIREELG 51 {1
HERRAT ~ 14 {E45 5 HEARRA ~ DU 14 6 Date Confuse B1HI > T E B Pattern #H
HUR AL 555 th T8 17— el Bh Ay AR R A R R PR Bl S S BRI S B it
B SEREAVHIERRAFEREN - B AESEITIER - B EERSeEHY Pattern &5EE

=
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BB EERE IS Pattern [UMEHE - S ETRURSHE Pattern s =

Wy ... Wy fF 40 EHEEIME RE 5] T~ Pattern unigrams > bigrams Y% » 41T Eq. (2):
Probability of s: P(s) = P(wg) x P(Wq|wg) ... xP(Wp_1|Wp_3) Eq. (2)

Start Date rule
(rl)Prefix word:  “JA" | TEEIERTT | BHEYT | EEIHEE
(r2)Suffix word: ~ “#&” | “EAyyT -
(r5)Date Update: @ ¢ 7)” -
End Date rule
(r3)Prefix word:  “EgiEHHA" | “BIHEZR"
(ré)Suffix word:  “1F” | “EukE”
(r6)Date Update: “HENEEZE"
(rl1)Negative rule:  “ZFEEHFET" | RIS o
Special Date rule
(r7)Confuse rule:  “AREHRFR" | “FfFAFE"
Location rule
(r8)Prefix word: %7 | ET -
(r9)Suffix word: ~ “EEH” | BT
(rl0)LOC Update:  “Zr@m B -
Negative Activity rule:
(r12)Cancel:  TZEACH" | “EFEHE
aE R A T IR AL

@75 ~ FERUSENFR - HELHE AR A

Vg~ Hh

(—) HEEkE

TN EREE BE I FB B k&G E HAVEES0 Pk 1,300 RXATE V&R
1 {EEEN2ARAYEEIRE L - B8 N T TR AR R E R E BREE SRR - =
FIEIETEEN T « BHIasS R ~ sRb st iR B R (R BRI - S9SN B
FIRYEBIHES A FB Place FYERHE S ERIMERY FB _EAVIT-REHUS A THEHY GPS>
Si/E % Google Map APIRHEBIHIAEEIEY GPS © S8k (FIthat (il 7 A &tan A H AaiHad
e > EAMEG R E RS - [EEREEERIE 1,300 AT R EHYEEh A DT
TP NI - AR A TE T E R (2,132 Activity Name) » S8 h—(E&RIEAIE R
78 1,300 fRfe RIHyHRER LT N TR - AE ARG E0RH8E(2,015 Loc) » FE 1t
BRI R H SRS At L (&S > DU BB Bk th = A F R BRI HEL -
(2) L E ARG AE

HRGENED T FREERARNEELEREE TSR DU MM T 105 F555E
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T EZER ) REEF/VE 14 Rk 1R (C-2) —HE ) mIREHEHIHE Sy T

i REEVE 14 FRAGEERITEEE 0 25 Huang ST EHT BEPREREIR 6 4
RS e BUEREE 0 L ERS a (T an L RS HICAREVETAY - WEE S Eq. (3) P(ea) ~

R(e,a)73 %0 hn4E 55 #i% I {ES- BB RS Eq. (4) Precision ~ Recall £ Eq. (5) F;-score .

Ple,a) = "0 pie,y =180 Eq. (3
ea)= e,a) = :
lel |al
P(e,a R(e,a
Precision = Z .( ) — Recall = L Eq. (4)
|Identlfled entltles| , |Real entities|

2 X Precision X Recall
F,-score = Eq. (5)

Precision + Recall
(=) JEE RIS

A CityTalk 11.7 S{5E)+(2015/12 FIRYES)) i AHiE T - &5 Google Aif 100
SEELERGE RS EE R 100 2 H A A FEHA ] 55L Google H Bl Y Exact
match $8 =556 H Bl pk Partial match) » #3214 67 &{[#a]F- > A Uni-Labeling f250EE)
7 - Hefh4S Stanford o CRE++EAY - FIl VS EIAB PRI BN E SR 45 A0 N B -

Activity Name Model Comparison
I'Huang baseline = Stanford baseline ~ ® ANER-U ANER-F  m ANER-FW
0.8
0.604
0.563) 5
g 06 0.494)>0.529 0.455 0.5 5 454
s 0 361.-"" 0.397 o 385
e 04 0 282 0 299
5 0. 215
s 0.2
& 0. 02 / 0. 038
O ...... L
Precision Recall F1-Score

&t -~ Activity Name NER Model Lz
Sy A ESEHAS AR EIRY Google snippets SCACH#E(T BT - Huang Y T EAE S8 26 (E

FRERPEEE 720 Uni-Labeling) R AEAEEC 2,221 (EEHS - MESCENHEEE 72X Uni-Labeling
FITREED 77,766 (SRS - BURIA BT tokenizer MIEF B MEIHEEL 720 e HENES
TEHFE FIFEBFE HYSOA - Wi E] 0.5 FYF;-score » AH¥%f Huang £ Stanford [i{E Baseline -
HA KRS AT REUAE(0.038 F 0.299) - S555MEAMER Full-Labeling BEAEECE] 195,400 {
BGOSR tokenizer J77AAEFII SR (EFHAS - EL#EE ANER-F AT ANER-FW iE7{
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{7572 » word-based 7 Precision (A {ERL - {HE Recall B/ -

(P9) HrRAERI AR

FeIEEHFT R 1,000 2XHY 10.3 & FB HRA{H7E+ - 58 Google Fif 10 £ =
SR > DAK FB RSOy AISE] 17 & > 1,317 EA)7-(FB Ak S# % Partial match #5
BT ARTRE & S B A RHsa SR SO S M) T4 2 EssE R G E A& 1 T8 E)
FIF Uni-Labeling #5852 88 - 73 HIEEEC T 62,723 k7 148,801 {[ElHh B E 4G - fft4s CRF++
ol SRR R Eoofr LNER(Google snippets) iz LNER(FB posts) /& il FHEL = 12 HY
Web NER Model Generation T E.fil & Google Snippets 1 FB {54 7772 » FBLocDic H|
Ry AL FBPlaceDB AR5 7ARTIRAY 572 o Al RS BERAY B SR sl & A & )\
Firo > BRI E ZE st BRI AT AH S & oy - B SRR 1575 AR SR AT R 78 1 AH Rl
ARG T > ISR PEEC R AL o it - 5 Precision #Y4ERF(E 6 BiCEA T > FBLocDic
MR SRS E A E S e - (B E BIEARRE % AR ERRS - DU TR LUK FB I
SCHSR AT SRR o] LR B £ 4T 0.618 1Y Recall DL F Y 0.452 [F,-score » 54 kA
B A Mss & 1Y LNER(FB posts)+FBLocDic gE/EF Recall #2712 0.656 H. Precision

&7 0.02 T -

Location NER Model Comparison
# Stanford Huang FBLocDic LNER(Google snippets)  ®mLNER(FB posts)  ®LNER(FB posts)+

FBLocDic
0.8
- 0.6160-656
8 06 :
= 0.441 0.452 442
£ 0.356 0.329
5 0165 0.334 0.262 0.254
5, %1% 0.17 0.168 0.153
% 0.013 0.025
O AAAAAA e
Precision Recall F1-Score

JU~ Location NER Model FEiz:
(71) "EENSBHEHATRAE
JEENSEFR G 8 7 2t ISR SCE RS B E RS A 1T R4S - P RS Eh B4
HIRHERAE © WAL » Hfs FB _EAVEENGE SEA B2 T ali—(8 £ EEFE: - AL
EE — TR S BN SR A T REECHYEE) ~ #Ean HEA ~ 4508 HHADL Rt BE DU {5 22 (ActSet,
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Start, End, Loc/Addr)! - fRAEEEEH kK ISBIEHFEH - EF5E) s k-tuple (k=110 4) -
SRR E B4 EACt-EE4G H ] EStart 521 [H I EEnd ~ UK S ELoc 2 EAddr
M5 HIER Eq. (6)7UE 51 ERSHEEY P, R 538 - Eq. (7) A RSB ER &
IERERY 8 FRAPTREBAYG ~ SEERIFfE T IEE - 5550 Ba. (8) RyS@hiih & sty 7y
B HRE K T BECF S ERE 7 BIEF] Eg. (9) EventPrecision & Eg. (10)

EventRecall - JEEHEERA (Rat il 20 T
| EActn a | EActn a

_ dl _ Eq. (6

P(ActSet, EAct) JJnax Eact] | R(ActSet, EAct) JJnax Ia] q. (6)
1 If Date = EDate AND Date # NULL

I(Date, EDate) = { f Date ate ate Eq. (7)
0 If Date #EDate

MP(Loc, ELoc)= P(Loc,ELoc) ,MR(Loc, ELoc)= R(Loc, ELoc) Eq. (8)
EventPrecision = ( P(ActSet, EAct) + I(Start, EStart) + I(End, EEnd) , Eq. (9)
+ MP(Loc/Addr, ELoc/ EAddr) ) | k
EventRecall = ( R(ActSet, FAct) + [(Start, EStart) + [(End, EEnd) ,
+ MR(Loc/ Addr, ELoc/ EAddr) ) | k

Eqg. (10)

£ Fl =2 EventPrecision X EventRecall Eq. (11)
= X .
ven EventPrecision + EventRecall

_ L P(ActSet, EAct) _ L R(ActSet, EAct) _ P(Act) X R(Act)
PAct) = |Identified EAct| , R(Acet) = |answer Act| 'Fl(ACt) =2x P(Act) + R(Act) Ea. (12)
R~ AE K ERERE R S RSB F R
F,-score Event
F,-score attribute #posts |Activity Name|Start Date|End Date|Loc/Add PrecisionRecallF, -score
1-tuple 45 0.766 NA NA NA | 0.776 |0.757| 0.766
2-tuple 124 0.732 0.8587 NA 0.39 | 0.651 |0.648| 0.650
3-tuple 547 0.727 0881 | 0.704 | 0.719 | 0.742 |0.724]| 0.732
4-tuple 584 0.731 0.853 | 0.744 | 0.687 | 0.705 |0.685] 0.694
Total/Avg 1300 0.727 0.865 | 0.720 | 0.694 | 0.718 |0.700] 0.708
RN~ (ERIHY SRS B F U
Performance Item Activity Name|Start Date|End Date|Loc/Add Event
Precision 0.729 0.884 | 0.942 | 0.849 |0.718
Recall 0.726 0.848 | 0.583 | 0.587 |0.700
F,-score 0.727 0.865 | 0.720 | 0.694 |0.708

EENSE R AR E RS RR L - RONHEIMERT— 81T - [ Ee RS R A E 0.5 /2
A ABEH OSBRSS T RE DA [FDT A S SOmEER AR > DICATE R R ED ATy

1 EEEERAEC A NULL - FYRBHEHRISEER - A Tt -
2 HATZSTN SR A S T —(E - H max BB M AR A RS E s R B E IR
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RS AN - PR P M2 RG AR RE 7T LU E] 0.7 Zo A HYF, -score - i #ESA H HIT 5 A 2
F1] 0.865 AYF,-score °

B RIS RGOk S B REH FE T E LAV E - IR A THEATE B AR -
£ 1,300 & - M A THEREENIE GPS Ml &4t HEbLENHY 713 =& GPS #E
TEB(HAARERCEAGEHBEN 1 (8 GPS - HEhE i 713 fURE 713 fRoCE(
EEIEND) - fIBR 75 LG T HENE M - B N\ THEZ ZHT GPS» #1175 % %A 638
% GPS HMaat EIE HEMEEMAIE 2 SF B E GPS A7 & R EE 1
Horp\RRPURY AV DY 4 A E(F9 0.15 2 H) - BAZR/N 1Y 0.849 HY Precision AHAT

I EEMME IR ENI(LE
600 535
%?;é 1,000
! - 120°81 198.89 284.89
z= 300 10715 ' 10
3
A = > 15 22 5 11
B : - _— — i 0
= 0~4km  5-24km  25~74km  75~169km 170~229km 230~404 km
Bt | — 7 L E AR PHRRAE

&L~ JEF B TEANEEN L B (GPS)a il B iR
i~ S
AFEEE 7 —(E FB SEHEECRST - W BB RS SR B E BRI R E %
ARHYEENSE S RSN EE &R - 1eftEEs FB IEBE CHIDIRE - MLRHEEEHYEE)
SR THE ERUR T EEMEES - RS REIERET > SR Sl L B iR
HIYARARRVED 22/ CHERNEREHE By FB 8820 B IGE H#iEc hA
A LURIESCEARRC YRR AR & - i Huang fEIEHRE (P SQHREETTAREE A 4
A [T © [E] R BAP IR SOA Hip B 1 DU e Sl e & B - 1B i BB FB _EAVERD
A DRI SR s S B e s el - oA MM B B ey I PR A R EY
Rl - WS ENA YA o EHETHEMER A IR AN ED) - R ERIEE A T
1,300 R & et 44 B AG A S5 EEUAYASRE - 4RaT1E 2015/6/23 (% 2016/8/8 > #t
#f FB Post #{TIEENE(T AL > S SAEE R B A T 11 & 1,931 {EEEhFE(F(H ]
eI RO R BN AR NS B e BUE Rk T RS Eh AR RSB R ML) -
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