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Extracting Related Real-World Observa-
tions from Microblog
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A large number of users post what they observe
Since the obser-
vations at specific locations are often described with

around themselves to microblogs.

words representing the observed locations or events,
these observations can be discovered by finding the
posts with local words which are uniquely used at spe-
cific locations. Based on the assumptions that the dis-
covered observations also contain words defining the
semantics of the observed locations or events, this pa-
per proposes a method for extracting the observations
without the local words based on their semantic rele-
vancy to the local words.
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#JFK is currently experiencing

departure delays between 31 mins and
partur 4 W ' fly to Porto

Sitting at the airport waiting to

medical treatment given to delay
the time of death

45 mins

At my boarding gate at JFK. there’ s
flight boarding to LA right now.

Lengthy delay in flight departure
on a completely full plane.

Let’ s put a gate around it and keep
our kids home

Flying my favorite airline to SFO
tomorrow #737 #Boeing

Where is the boarding gate for
Japan Airlines 124

You need to worry about the
security of your computer

Security gate G is shut down at SFO

Standing in a very long queue at
security check.

Butterflies can’ t fly if their body
temperature is less than 86 degrees.

I = lax

Airport check in time through security

- Narita 8 mins, LAX 30 mins! crowded.

The Departure gate is very

As soon as I wake up, I check my
phone

Emirates A—-380 departure from LAX,
Runway 25L

boarding

I got to the gate 10 mins before

| Prepare for final departure
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#1: a—HVEOH

| 00— )Vik [VA— MR[HEEHE]
ohio 1,688 30
texas 1,540 30
arizona 636 30
santa barbara 505 30
north dakota 116 28
central park 1722 30
yankee stadium 976 30
sfo 193 23
desert trip 280 5
boston red sox vs new york yankees 11 2
akron marathon 10 1
heavy rain 10 1
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BiTo7z. BWBIZ, RELENTA—=—REHWTEE U-HEED
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NZETOLFIHLT, R=1663, r=697[11]1 & LTu—
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£ 2: “texas” & & & F A FUBHIE A

OfF [ V71— FAX

|

#Hiring

10/7 | Want to work in #Coppell. Texas? View our latest opening: (URL) #Job #NowHiring #GetHired #IT #Jobs

erService

10/7 | Interested in a #job in #Irving. Texas? This could be a great fit: (URL) #CustServ #CustomerCare #Custom-

#Jobs

10/7 | Want to work at Kindred At Home? We're #hiring in #Grapevine. Texas! Click for details: (URL) #Job #Sales

10/9 | Interested in a #job in #Dallas. Texas? This could be a great fit: (URL) #driver #cdl (URL)

10/9 | Oklahoma may have won the red river shootout. but Texas won when (URL)

10/9 | Interested in a #job in #DALLAS. Texas? This could be a great fit: (URL) #Retail #Hiring #CareerArc

# 3: “sfo” & & LSBT HRp

Hff | VA1 —FAX

10/7 | Sunrise at SFO as I wait for a standby. Will I get lucky today? @flysfo @united #travel #sunrise (URL)

for hiring great crew.

10/7 | Our flight attendant Karen on flight 5456 from Redmond to SFO was first class all the way! Thanks @united

10/7 | Self service buffet at the airport lounge....

jaaaaa @ American Express Centurion Lounge At SFO (URL)

10/9 | Excited for @United family day at SFO (@ United Technical Operations in San Francisco. CA) (URL)

% 4: “desert trip” % & & FH TR 5

Hff | V14— FAX

10/7 | Desert Trip! Tonite Bob Dylan and the Stones. Tomorrow Neil Young (URL)

10/7 | The Desert Trip begins. @ Desert Trip 2016 (URL)

10/7 | Concert in the desert! Bob Dylan and The Rolling Stones tonight! @ Desert Trip 2016 Platinum (URL)

10/9 | Neil Young deserttripindio amazing!! @ Desert Trip 2016 (URL)

10/9 | Neil Young’s set was absolutely mind blowing. #musicfamily #deserttrip @ Desert Trip 2016 (URL)

10/9 | Perfect way to escape reality. Music and fireworks. Desert Trip: Day 2. Thank you @neilyoung (URL)

EDNEIFAET Dk 2 RTMAZ T TR, “desert trip” ¥
“pboston red sox vs new york yankees” @ & 5 72—y 1 X
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7. Zhizky, OR8LTEOT —HIILVFEIZH L, 35,923 D
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IS DOFHIHY 1 — NEEZEHAV, £0—hILEEIIx L T
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RIEEH: 10 REEH: 30

o7 PR-AUC =0.067 c o7 PR-AUC =0.086

01 < 01 ~ — —

0 01 02 03 04 05 06 07 08 09 1 0 01 02 03 04 05 06 07 08 09 1
recall recall

REEH: 50 RAEE: 100

5o PR-AUC =/0.089 o PR-AUC=0.091

ision
°
&

0.1 N — 01 — —

0 01 02 03 04 05 06 07 08 09 1 0 01 02 03 04 05 06 07 08 09 1

recall recall
—— JARXYA—IRERT
— JARVA—R R ER
3 JARXYA = FREFBDI—RRZEEZHIIBITS
AR iter 12 & B HHHREE D £ AL

ZXizky, S NBHIBERICE I 2R OEIS %R E
&R (precision) &, Y1 — MBI 2RREOEEERT
HEE (recall) WEETES. DBETIX, 91 VHLEICHT
SHEEE IS EOMEREHHEEOMGERT PR i
OT M (PR-AUC) % #HlifEiEe 3 5.

3.2.1 /JAXYA—MDHEEDTM

%9, word2vec DFEM I —NRAIZEENDE /A AV —+D
WEERMGIT 57-0, #1025 HEOu—HLEE2ELE2TD
WA= 2a—RAL ULTE¥EULEETLVE, JA AV —L%
BWEETOYAL — 2 a—NAL LTEELAEESLVEAZL,
ALY A — NEEERAWTIIREREZ1T o 7. SEITHIET 3
ARV =MW NBEREATTIINZ—VEEL, Z
NEDNRR—=VIZEBTEVA = 2RELEZ. I—=1ZAHDY
o — ML, BEEE, B, A AVA — MREHiOI—AT
659,615 1, 4,552,955 &E, 146,691 &, /1 XV 1 — MkE#E
Da—INAT, 392,142 4, 2,488,157 #E, 136,324 FEL 7> 7=,

HEEDREIRRFEDOEE 1ZIE, gensim[16] D word2vec T 1 7
ZVERFMALEZ. FHEICET S35 XA —=%1%, Mikolov 5 [12],
[13] DEBRZBEIZ, BIERT MLORTE dim % 300, FHE
T V% skip-gram, VA ¥ RUYA X% 10, FH I 5 HFTORK
W E 5, 2 HT 4 T T AT WSHERE 15 & L
7o, RIRREAFETHHEL I - R ANOHBFECHRE L7
WEE, JAXYA = MNREOI—NZ, BREEBDITI—/ADEE
FBRUL, ThEh 25,829 3F, 21,516 i& & 74> 7=. Mikolov &%,
2400 JF2EM S 60 fEZED T — /N A2 F\WTHEE O KA iter %
1R 3 ITHEL TV, KRFETHED 32— X AE 2R T
EWIZINE W=D, dter & 10 55 100 DRI TLLZH, #HHR%E
e U7z,

HRERBUZB TS PR IR E X 3 1IZRT.  iter = 10 DIFIZ
&, FERIIFFERENG P20, RERKE% < T5i12o0,
JARVA = 2BRELEZI—NATEELEZETFTILOAFNLD
L EfEY A — FOA%E BT E 72, KIEMIZEET S H
BIE, 2 —RN2ADY A AR THRVWE ZIZEFEDOR LMD Z
ETHEN, JARAYA = 2ELI—RATI, DRV KER
Bch, AUERTKRBIZEREINZ AV A= MIL>TH
BrizEEshTeEY, KERFIZLST, /1 XYL —heH
LUy 1 — ML < EALICHiH X 7z,

iter =100 £ LU, /A RXVA = REGIOI—NA, BREEZD
IA—RATENTNEG U BEOREREE 2 H\WT, EAICHIH

# 8: /S A— Xz X 3 PR-AUC 0%k
[dim\iter [ 10 | 30 | 50 | 100 | 200 | 300 |
100 ] 0.051]0.060 | 0.066 [ 0.074 | 0.083 | 0.085
300 | 0.064 | 0.094 | 0.106 | 0.120 | 0.129 | 0.133
600 | 0.066 | 0.115 | 0.122 | 0.131 | 0.141 | 0.143
1000 | 0.065 | 0.119 | 0.126 | 0.136 | 0.142 | 0.144

INVA = MilEZENTENERDS, 61ZRT. 72720, RPD cos
%, IV UEMEEZERT. £9, 10 H 9 H® “santa barbara”
T AR TRE, A XY A — MEEHD T -
ATHEEUT-54E121%, santa barbara DL A k7 V74 ¥ DIEHR
PHE I TWBEDIZHL, /4 XY A — MRER IO I—/SAT
FHUEEEE, KRBT 2E®RE LIt LTws. 2o
M X b, “santa barbara” 2 AL RKUET S /1M XY 1 — b
MWL AFEL, JAAVA = ERELBRWES, /A AV —
OWEBIZLD, RRIWZETEZY A — bR RIS Sz
EZ%. 10 A 4 HD “texas” I3 2 iHfERICOVWTS, 31—
NADE NI L D BB ERREONN, E5 505488 RIE
iy 14— b2 BRI L7222 23005, 14XV A1 — MR
EBOI—RAZEDFEHE U ZHBEICBWTHIEF IR
Uiz /A XY A — M EAL 2RI S nTH Y, ZhidFEIic
AW =228 WT /A XAV A — bhBRBRELENL D727
HEEZOLNS., DX A AVA —bORAEANFTRE
WZBRETAZEIIRMTH A 720, v— IV EEE ELBHNEHZ
WHELUE, A XY — N2 EHBCHET 2 HIEOFREN L
ETHL. —FT, 10 H 9 HD “central park” 2513 2 fili Hifkd
RDE51Z, WFNOa—S2ATEELTH, MEIEVWREL
RVNHE—AIIVEESFEL .

AR LU TCHHEERIIEL - 720, FAIZEENZIEM
VA —=bDELIE, RTICRTEORBREINEP /24X
A —=F®, Ny vakZFEENEH, BHRNEKOREEZERT &
SRBFEREET, BHIERE UL TEEEOENY A - Tho
7. TNSDORRELY, u—HLiEENYVaRTLLTEDLY
A= FDBBTUHEMRY A — L LTEYIEIZEZ WD, &
D YN AR A GG T 5 ARABTELEEZ SNS. UL/
A AV = NREBDI—NRAZ L0 FEUAEED LD, #@Y)
REBHERE L CEA 30— HNENL WL EZ L0, DED
EERTI, /A AV A — MRESKD T —/32% word2vec DFH
Ha—nR"2rd5.

3.2.2 NI A—=4IC & BREDM

RIZ, word2vec DFEEFIZBIT BT A — RO EBER2RIFT 5. K
72 & Mikolov & DEERIZE T B KEEWNE, TI—RZ2ADY A
ATH5. FIZT, a—NADY A X2 & b BdfEA K E < £4k
TRHEEZOND, HERY MNLVORTHRE FEDOKERBDE
Bh AT S, FEHEIBERY NLOWITLE dim 128 L, Mikolov
513 dim = 50, 100,300,600 D 4 @) THEEOZLEZMIEL TH
D, WTEPKEVZEEREEN M ETEERE2RLUEZ. 22T
ZD 4 NS, dim=50 ZBRAL, dim = 1000 Zf1Z 7= 4 i@
DIZDWTHRGEET 3. EAFEOKERBIZHN L TIE, 71428300

FED =A% AWT 3 MOKBIZ L BKEER E2RI T
5. KR TIEZINE R UIEFEICNS R — A THEET 57
O, KERBIZEERAATA—REEZXONS. ko>T, KEMH
B iter ZRIHITH/E L 7= 10, 30,50, 100 1Z 200,300 Z M Z 7= 6 &
DIZDOWTHRGEES 5.

HEEN 7 ROV ORTCE L B O KRR % 25 L word2vec %
P 2B PR-AUC 2% 8 12773, HERY MLVORIGHE,
FEHOKBRBDONTIE KEWHA PR-AUC &H EL7ZH
dim = 600, iter = 200 FEE TIFIFPR U 7z,

3.3 EHASRBFHROMBERDOER
BBIZ ) A AV A — NREBRD I — 2% F\WT dim = 600, iter =
200 &£ LT word2vec ¥ E U714, BEFHEIZLD, EBIZE
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%5 JAZAVA— FREBO I —ST XV FEH LU GE O EAhHG
l O — A )VEk [ HAF [ cos [ VA — FARX [ Efi#Z ~ov ‘
santa barbara | 10/9 | 0.748 | Til next time CA. Toronto is beautiful. Your people are the nicest. Can’t | negative
wait to come back!:-- (URL)
santa barbara | 10/9 | 0.741 | Little, tasty Devils. #finchandfork #santabarbara #california #deviledeggs positive
#eggs @ Finch and--- (URL)
santa barbara | 10/9 | 0.738 | Hot sunny #santabarbara day requirements: ice cold white #wine & comfy positive
A51 #hat @ Area 5.1 Winery (URL)
texas 10/4 | 0.935 | @ebbtideapp Tide in Queensboro Bridge, New York 10/04/2016 High | negative
12:27pm 4.8 Low 6:25pm 0.6 High 12:47am 4.2 Low 6:25am 0.8
texas 10/4 | 0.919 | @ebbtideapp Tide in Quonset Point, Rhode Island 10/04/2016 Low 4:10pm | negative
0.2 High 10:58pm 3.4 Low 4:12am 0.3 High 11:18am 3.7
texas 10/4 | 0.669 | Back feeble at the seaport spot in lower east side! : grim_stagram. #skate- negative
boarding #skateboard-:- (URL)
central park | 10/9 | 0.844 | Great view coming home tonight #nyc #concretejungle #newyork #skyline positive
#centralpark #manhattan--- (URL)
central park | 10/9 | 0.825 | Birthday celebration of a legend #johnlennon #centralpark #groupies positive
#imagine #nyc #birthday--- (URL)
central park | 10/9 | 0.806 | #newyorkcity #centralpark @ Top Of The Rock NYC (URL) positive
£6: /A AV A — MREFITD 3= & W ZEF U GE O BN
| =i [ HN [ cos | VT1—PFEX | EfFZ ~L
santa barbara | 10/9 | 0.759 | Weather now: clear sky, 71 ° F, 10 mph north wind. (URL) negative
santa barbara | 10/9 | 0.748 | WEATHER: Environment Canada calling for mainly sunny skies today and | negative
a high of 13 C in Toronto. @CP24 (URL)
santa barbara | 10/9 | 0.744 | It might be too late to evacuate but all that good sunshine was calling my | negative
name. Clear skies and-: (URL)
texas 10/4 | 0.626 | Work (@ Texas Workforce Commission - Main Building in Austin, TX) (URL) | negative
texas 10/4 | 0.593 | See a virtual tour of my listing on 13 Harbourside LANE 7138 #HiltonHead- negative
Island #SC #rea... (URL) (URL)
texas 10/4 | 0.590 | The Cage ops director shuffling the cards at employee open house at Rock | negative
and Brews-- (URL)
central park 10/9 | 0.843 | Great view coming home tonight #nyc #concretejungle #newyork #skyline positive
#centralpark #manhattan--- (URL)
central park 10/9 | 0.815 | Birthday celebration of a legend #johnlennon #centralpark #groupies positive
#imagine #nyc #birthday--- (URL)
central park 10/9 | 0.805 | #newyorkcity #centralpark @ Top Of The Rock NYC (URL) positive
ET )AXYA— FREBD I =T & 0 ¥EE U540 FALH T
l 0 — A ILGE [ HF [ cos [ VA — FARX [ EfRZ <V
oakville 10/7 | 0.135 | #Oakville 13:30 ENES8.3kts G10.2kts 1017.92hPa Falling positive
oakville 10/7 | 0.135 | #Oakville 13:00 ENE6.5kts G8.8kts 1018.13hPa Falling positive
new york city | 10/9 | 0.192 | This is #NewYorkCity @ DUMBO, Brooklyn (URL) positive
O— A NVEEIIHIET 2T ) THRAP OSBRI N0 —IIVEEEZE T 27280, R HERBHEE LR IEBE®RERETE T,

FRWYA =05,
U7z, ZRRBEIHNRICN T 2 HAE R 2R T 5720, 22

0 — 7 )VERIA RGBT S BN R 2 BYNCEEERE M TERWEEZONS.

i ﬁ%@h%%ﬁ?ﬂ —HIVE cﬁ?é%&#%tbf 10

IR IR & 9 1 — VG, REEOALE & "5 1 — Lk, H7HIZEIF5a—74)VEE “sfo”, “alumni stadium” TL'CTEE
— e — A OVERIZH T B SR IZ OW T ENENEE T 5. WX Ny A — MilEZHhZENE 11, 12 1257, sfo ;@—;—5
9, ZRMIZAWEIE 2RI O —HVEEICRLTIE, Ao — HHEFRERD EAL 5 D55, 403827 5 vy X aFE Rz

ANVETHHIZE O’C?Hﬂﬂ'ﬁ‘*%& &

BEWAR SN 2‘%9, 10i12% E@?é?"fﬁfﬁ)of IS OEFHEE WIS 5 HEE

/J\ f&\

NEN, 10 H7TH, 9HIZEIT B —AIVEE “texas” [0 U THl W(%W@Zﬁibf’éﬁ(ﬁj'[ WTH BN, “sfo” DRIKFRIA A
Iy A —MilzRS. 10 H7HIZRTFIAMNTA Y v — F’%Téi DRI SN, ZNSDHRGEIZEDEIELL

V= DREM IOz D, ZTHWIETEY M — M2 R
RRIIAEERIZB 9 2 BRI & 0 R

INAER, “texas” DE
o, BEROBHIER MBI ZeEXSNE. —FH10 A OREITEHTEZY A — bW A S .
9 HiZZkimy 1 — b s vz,
O—ANVEEZELY A — MZEZERE DN BRI N2BHITHROANEDVREI NG 720, BHNRE2RTH

0 — A IVEEDGE,

“texas” D& > M EERT

6 AT — & R— 288

i cEeEXOSNS. /2, “alumni stadium” 1

WZHBHTy bR=NIGTHY, ZOHBEINZT Y bR
D&,
HIVENEHP 7 v N R—=IIGTH D56, MEREIZHRS &

ARAN VK
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£ 9: 10/7 1281F % 10— H71)VEE “texas” T X3 2 il Ak 451

[ ERZ | cos | VA —FAX ‘
1 0.671 | Playoff baseball, great friends, and one mother of a hot dog. @ Globe Life Park in Arlington (URL)
2 0.651 | win or lose we still know how to have a good time @ Globe Life Park in Arlington (URL)
3 0.634 | October baseball #nevereverquit #becausebaseball #latergram @ Globe Life Park in Arlington (URL)
4 0.630 | Game time!!! Let’s go Rangers! #NeverEverQuit @ Globe Life Park in Arlington (URL)
6 0.629 | Bucketlist item...A big league playoff game. CHECK!!! #social #ALDS #mlb (@ Globe Life Park in
Arlington - @mlb) (URL)
7 10: 10/9 12815 5 1 — A IVEE “texas”™ 1T 0 3 2 il ik Al
IH&[ msly4—$$ﬁ ‘
1 0.682 | Just gonna sit down wind. I ran home dropped off Leia & put on an IOTA shirt so I don’t get fined.
#meeting (URL)
2 0.636 | Gets rid of the background singer. Goes full blues boogies. Less Nashville. More Rock n roll.-- (URL)
3 0.629 | In case you missed it, I'm giving away the last Jenn Saddle Bag in the "sold out” tan color!--- (URL)
4 0.627 | Another great OU /Texas wknd n the books. Always great to see friends down here n Big D. And--
(URL)
5 0.626 | So much pain behind these smiles but we gotta keep PUSHin! Going harder than ever. Love you---
(URL)
3£ 11: 10/7 12813 B 10— 7 )VEE “sfo” 12 k3 B i HikE S 41
IM&[ msly4_$$ﬁ ‘
1 0.644 | Arrived, at what I still think is America’s nicest airport terminal. #flying #travel #SFQOairport--- (URL)
2 0.609 | First flight on Alaska, let’s see what the future of Virgin America looks like. @ San Francisco:-- (URL)
3 0.591 | And the "Mother of the Year” award goes to the new mom in seat 2A on @jetblue flight 1435--- (URL)
4 0.591 | Fun House mirror in the women’s bathroom gives me the long legs I always wanted. (URL) (URL)
5 0.589 | Omg there’s a Yoga room in this terminal and my flight is delayed. Namast! (@ San Francisco Interna-
tional Airport) (URL)
% 12: 10/7 1281 % 1 — H)VEE “alumni stadium” (233 2 fill G SR 41
l N7 ‘ cos ‘ VA — FARX ‘
1 0.741 | Just outside of #Boston. #3 Clemson in town to face #BC. #RedBandana Game tonight. ESPN right--
(URL)
2 0.733 | So many #Clemson fans! (@ Boston College in Boston, MA) (URL)
3 0.710 | Attending Clemson vs Boston College tonight!!!! #bcfootball #clemson #lovecollegefootball @:-- (URL)
4 0.701 | #fbf to Clemson @ BC 2012! Go Tigers! @ Boston College (URL)
5 0.678 | Football game shenanigans. #bostoncollege #clemson #footballgame #bcvsclemson--- (URL)
# 13: 10/7 1281 5 10— 1 )VEE “desert trip”iZ 03 2 Hill & 41
[ ERZ | cos | VA1 —FAX ‘
1 0.652 | Watching the Rolling Stones sound check from the light house hill behind our campsite. Gonna be:--
(URL)
2 0.652 | Dylan played more hits in that set than the previous three times I've seen him combined AND he still
left out Like a Rolling Stone. Bad ass
3 0.640 | Like a Rolling Stone is a great song but I mean, it’s SO Dylan to play a hits filled set and leave out his
biggest one. Love it.
4 0.626 | Just got a new beer to try. I'll let you know what I think of it later.... (Night Owl Pumpkin Ale) (URL)
5 0.622 | When I'm already missing my husband, but my fam I ain’t seen in a min ALL LOVE HIM, asking for
him, now I’'m messin him more eh haha

FEIZ & o T O — W IVEEDSHE

YA T o h, n—hViErE %

BABHET 2015480 u — A VEEE2 &DEAIEEISEHE

L THEET 2EINER 2 LAl TE 2B X 5N 5.
WBIZ, —RRA Ry N ERT O — AIVEEITE T B AR
LT, 10 A7 HiZBIF 50— L)LEE “desert trip” (20 L THil
Iy - MilER 1BITRT. ZOHEIA TA RV BIT
» 3 “desert trip” DHHTH Y, ZDFA4 TITHHT S I a2 -
Y VILETEY A = I EMICHE I N, ARV MRS
X N2 BPERONEDVRESI NS 720, 10 —FILFEOREKK

NE, T—AVER A £\ B B BRI S B T RE &
BEAOND.
4. BHYIC
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T ALHRBIN S 2RI o —HIVEER, HIEOEMKFEITE
WZHOEHEB L, LA —hNERE YA — N e, X%
WCETAEINERE 5. 25 OBIIIERD S %8 L /- BB
DEHRBINCHDE, X510, U—ANEE2EERVHEEL -
BHER2HE T 5. 2016 420 30 HREIZ 7 XA ) A o BRI h
7z, BRMEZRT VA RTBNEINZYA— o, EfHR
BB RERH Uz 25, LHP I TARY bO &5 I8
EHMONEN D BFREREINBZHRIITLTIE, T—HILED
HRASEY) R I X DR I 5, Zho OHEEE &R
FTHBMIBEHRVPEL < B nz., Sgo#Er LT, /
A XV A — s OHBZRHEGIE, RO SR O E S IFH 5
EOME»EIT SN,

[E5E%]
AWFFED—HRIL, BIEETREAME (B8 (C) 26330137, #
# (S) 16H06302) DWIk%ZI=bDTHS.
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