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1 EU®IC

PGER C SRR OB E R ST, BRARERA
ETF—RERAVEEREYE (REFY) 2&b, £<
DHRSFBILIL X 2 7 TRIGREE R EXHE T T
Wb, UL UERFICHEET 28T OFEICH LT
FARS BB X A 7 O KBIBERMN & 7 — 2 2 R
LZOIEHENTH L. TOMER, HARSIEUIE R A
2B BKEEDSFEMBRENREIEN > TN S.

ZORER RIS B0\, SHEEROY SR SE
(RE#E) CHRBIMMT—22HWCERSLEZET
WV, SREFIZZ LW (FIZ, JIRE A 7120 T
HERMNE T =2 BREAELRW) S (HNSEE) o
LCHEHT 24 SHEETVBREINTVS. ZThs
DETNVDELIE, LEEHIEMIRILL WS FEBIZ
HeAF U7\ HEE D IR A 7R U T — R 92 & HiE
HU, HEEFHETIVOREHDIAARBIZHNS Z &
T, Sl TOREEDEZRINT 5. 22T, HiEH
DIAAEITETNVFERICEES N, BA5NRA
220 U TR b S e\ 728D, VERESEE D EAl &
322 eNTERVWEWSHELDH S (1, 2].

T ZTAMETIE, FHETFHE L2 SEEES R
Brs, HEHEDIMT —X 2 HWTEY L=
HETINOHFEMDAAE (X A 7 RLHEE S EIERED)
ANDRA DM GAR % 8T 5 2 L CTEKEE RS S5
EFNEEBT S, BRI, FHFEE LS SE
BEEABERBIZ B W TR WRB 2 PO HEEIL X A 7K
EHFENBMERIZBWTE R WEREZ /KD L EL,
AR 7 B DO BIRME 2 R FE T 5 & 5 1L 54 %Y
§ % F 1k (locally linear mapping) %2 2%$ % (§3). 17
o= H%EHWCTHNEED X A 7 R{LHREESBER
ReEETNE, REFETHEYLEEEOREEYY
ETFTNEZTOIEMHVE I EAAREE 2 5.

FER T SCEM L G AT EZEA L, %
SERFHEEY UTHEBOHNSETIMEL 72 (§4). %
DFER, REFE - R AT WTHREA L2 R L 7-.
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2 BEEMR

SHEEFEOZ L WEiEENRE LT, BWEIER %S
AU SHEEREN R EFEOERZIGHT 5 FEMNLL
RASNTWS [3,4,5]. LAL, mEksEOBEMENER
ETIVDEBIII KB RFR I =R ARBETH S
728, ZO7 Fu—FITHEARRA K E L FHIRI NS,

Z OBz L, HEEEEETIVOHELDIALE
%% SREHEENBERBICEE T 2 FENL SIEET IV
EUTCEEBAICIHESNTWS[6,7,8,9,10]. 4 i
THEBRMICHERT A X517, TNODFETIEXA
JIRHE U - BB R B WD Z 8 TET, &
JE@¥E (REFEE) OFSE+RICERT I ENTE
RO XFEVRVOSERBEHWS Z LT, £ 55k
HEE NIRRT YT 2 SREE TV 2 ST 5 Fik
[11, 12] BIEEINTWED, TNS5DFHEIFZRL B
FHRREROSHENMCTIXEH TS N TE AR,

Gouws 5 IXFREEDHARSIBENIE R A 7 (S &

FERR M) ICRHE L KR E A R T A 2
T, RAZIRHML U 7% SEEREE IR B2 A L -
[13]. UL, 2L DEAZIZE TN ERER %
T BbDIHEN TR |, HERZERET DA
WA LRBRELRS, ZHICHUAHETIE, HE
FETHERE U 72 & A 7 R L BAGE SRR BLD & X A 7 Kl
L& FET 5 2 & TGRS 3 & X 7R L
% SRR GEN MR I 2 S U7,

3 YRIVFIESEEZFETI

AT, HEEHOAAEE FDT2NT A R DN
REAAZIZR U Tk S =% SEEREFEE T
DOWREFIELRRET 5. BEFHETIE, KVEHLS
FERAZIZRUCTFREZHEHTES LS, FHIFEC
DH TRV EF = ZIPFAET B EINET S.

IR, 2 AV RMbE SREE TV OESTFIEEZRT.

All Rights Reserved.

Copyright(C) 2019 The Association for Natural Language Processing.



Step 1: ZEZHEIBRBEOER FTHETIE(14]
ERWT, HEGE L HINSFEDHEE & [ — k2
W HDIA A 722 SRE AR EIEREL X e, Yeor %
ST S, DI, ZZTHERL DB Z
ANEEASTEL ViV Ecst R LR

Step 2: REEICHT 2 REEZETILOEE KIT,
HEEOTERMNETFT— 2 2HWTE—REEET
NEFET L, ZOMRESNEETILOHEGEL
DIAAE X FHEFED X A7 12 U 7= BEE
DEB L R-oT WA,

Step 3: HEABKRIAD Y RV EIBEHRDOFEE Step 1
TR o N NN RS S EEHEE I EEREL X i
5 Step 2 TF 57z X A 7 L HGE M BB X spee
ND XA WG EFET 5 (Rih). #oniz
BA4% T, Y % Step 2 TIF 6 N7 EE
ETINDIZHDHEGEDIAA Yo (T4 W 5.

Step 4: EMEEICH T 2 FBEZETILOEBE
Step 2 THEAF U 72 R ¥ € 7L D HGEIR D IA A
J@ X % Step 3 TEEL-HIWSFEDX A
R U 7 BAGE R BL YSPee ICE SRR 5 Z &
THEEICHARERREFEHET V255,

Locally Linear Mapping ICE D < BEEHBKRIRD Y R
IHEMER TR LT — XS HEY UZE S5E
CHWEFEONAZ SFERES IR Xeeon, Yen &
S FED X A 7 R LHGES BRBL Xr 05, HINF
DR A7 FHEHEE D BERE Y 25155 T 5. AT
%1%, locally linear embeddings [15] %2 & & %2157
DT, FEMITERB LR AZITKRS T, HEENEIE
BiOM D R 72 ME I @R D 5 Z & Z{RE L T
Wb, Sz DY, HDRAZITHT B HEES R
BCH T REDHE W BEEIZRI D & 2 7 DHGES R
BTHREMWEL B L 2INET 5.

9, NWHZ SEHREIHRIUGEEL, BWSEE
DEHGE i 12 U TR S RE DM HEE k% cosine 28
WEEANTES. I, V" 2850 HEHED
MHHBEES MRIL DO E AT TELT 5.

, Zaij:1
J

ZIT, N; IFHINEFEDHEE i Dilrfh & 70 5 kRS
THY, XTI EEATHS. Ol

gen  yrgen
i - E :alej
JEN;

Q;j = argmin
Qg
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[T RV F A

—1
o Zk Cijk
Ozij = —Y———————

X, X Cige
RO, 2720,
Cijk — (Yigen _ X;gen) . (Y;‘gen _ X]%en)

TH5.
Bont oy VT, BEORAMREDS &,
IS FED & 2 2 B (b5 R % 30T 5.

Y P = Z i X7
JEN;

Bohi Y ZREFED X A7 IR U 72 BEES
BRRBL XoPee L[| —DEIRZERIZH 0, RN EE
BEBRDRETHREINT VS, ZOFEDNA IS—
NTRARNEFEDOHZER EDOATH Y, fHHREEIC
KO EGEEBFE SN WD R ERED.

NANR—=IRTAXY |k DFARE  AFEIET 2RHT
FNA =85 ARk DFHED 1= DRAFET — X DF
ELRW., ZITHRAREIZHUFESECBWTX A
I MBS & L TR A2 ML U 7= BEE ) BRI
RILEERL, TORBEHIMRIZ AW EEEE
FILNEREEDHKET — X2 WTEEL, &HEW»
PEREZFHE L 72 k 28T 5. EBRTIX, ZOFiEE
FAWAER e BN SFEDO/N S 2% T — % (100 9~
TIV) ERHWT k 2HGUAERE LIRS 5.

4 EBR

WAL [6, 3] 12\, XEDIX A7 & G2
RA 7 CREFEDFHM 21T > 7z, 2TDFEERIZH W
THFEZFSHEE L, MMoS3E2HNSEL Uk,

41 BEBE
AECIIERBEICOVWTHHAZITS. 9, b
RAIDT—Xty NEHHL, ZO%, EBRIZHV
NAZ SRR L EEFEET VIOV TIRR
5. b, HWUSHEORKT — &I, 3HRKETHRA
TIREFIEDNA N=NRT ARk il d 2 FIET
DATHW-.
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Bt gy TIgEGE

English (en) 673,768 237.0
Spanish (es) 14,997 159.0
German (de) 86,550 195.8
Danish (da) 8,366 172.2
French (fr) 71,292 256.9
Italian (it) 21,594 137.5
Dutch (nl) 1,690 229.0
Potuguiss (pt) 6,263 249.0
Swidish (sv) 10,383 162.3

1 XERPHRATIZHW T =282y b,

XENMEIRY XERFERAIDT—XEy &
BEFERR S [6] (24 RCVI/RCV2 2 — 8 A [16] % M
W7z, ZOF =Xty hTlE, £XEIZHL “Cor-
porate/Industrial”’, “Economics”, “Government/Social”,
“Markets” D 4 775 3V DWITNHDBMG TN T W5,
HEE (EiE) OF—&Xxv M, FliT— & & F%
F—=X 2 LT10,000 Y > TNDD% T 2R LEOCE
DEIMT -2 Uz, HNSEOT —X v M,
100> FV%T v XLZHFET—X e L, 5D 25
fliT—&& Uik, T—Xty bOFMER 1 IZRT.

DY R TSRO S RE (J55E) OFERNM &
T —RIZI%, Yelp Review dataset' & i\ 7z. Z D7 —
2y hCTRVAMIVOLE2—=I1Z LTI 55
DOFHlAEEFICL D EZ SN TWVWS. BEFHZE 2]
AR, FEAS 1, 2 DL B 2 —% “negative”, Al
M4, 5DY YT INE “positive” & L, FHfiA3 DL
Yo — RN L 72 BRTERSE (3] 12y, T VO
Yo TIVEE T Z B 72012 “positive” T ~RILIZHR L T
oY TV TR ToT-. TDK, FHEiT—& &
BT — & &£ LT 100,000 > FIV$D% T v X LI
B, B 2T -2 L7z, HUEEDOT—X L
L T, ABSA dataset [17] Z 7z, ZDF —RIZ%
SHETDOLVAMI VDL Ea—¢, ORI LT
BERMER G2 SNTWnWb. {SFEICHLT, 100 X
ERFKT—Z2 L UTHWTERDY 23HliT— X% & L7z,
T—XEy bOFMER 2 ITRT.

2F =Xty ML, NLTK2Y —)L % H\WCHEE
SEIELTo 72 BT, BEEINCTEL T2,

NAZEZREIHRROFEE KT, BHFFIE[14]
EHOWTHMZ SFEREIREREZERG LU (TR

"https://www.yelp.com/dataset
’https://www.nltk.org/api/nltk.tokenize.html
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J—/\2 EE fBlgh  FHEE

Yelp Review  English (en) 4,406,965 133.0
English 1,513 14.0
Spanish (es) 1,411 15.1

ABSA Dutch (nl) 1,148 14.1
Turkish (tr) 878 9.7

£ 2: FRHIDT R A2 W TF— 22w b

DFEIHITIFFZEOEE Z V). TOFHEIT S5
BWTHE U BEEDIMRIZ, ELZBIZLD
ML U % SREHEE DR 21595, & SrEDOHEED
Il & U Tld Subword-information skip-gram % Fi\C
Wikipedia 3 —/ XA % 543 5 72 - F G A HGE D &
Bt & V7.

ETIV AFIEE, HEHOIAAEEZ R OMLEORHE
FEHETNVINUCHAARETH L. AiFETIES v
7°)V 75 bag-of-embeddings & 7 )V & X R X A T % fift <
HEFEET IV E U THOTRREFIEOFli 2175 7-.
ZDETIVIE, ANHDOHEGEDHGESRRILDEIC
W UT—EOMEERER Ay b7 — 2 %@ 5.
LZEHETNIBNWT, RETRTERT LR
FrLREED RO R ZTRD 720, LNOFEE
s 5.

RABE HEEMOAAE % HieE U2 NHE S5
BAGEN R B [EE U - EEEEE TV [6).

9 2 V% FERCEEEEOAME E GO TREY
HETF NV EREAL, 2 ATBRESRIZE D HT
SEDRAZICHEHANBE L TAIREFE (§3).
3EITRARTZ 2 DDNA IR=RF X XFHEETIE%
iR 5.

SNAEE+ FFNN EEO%EEYSE € 7V OHGEHD
JAAJE DEIZ embedding-wise D 2 J& EAR Y
—a—J) 3y NT—=ZEBEML, HEHDIAA
JE % FaiFE U -SSR IR EE
LB EET V. BINUEEEREE =2 -
Vb7 — 2 I13NHZ SEEREE TR 6 &
AT VRL U 7= BEE N R BIN DG H %2 FH T 5
LI N B,

EETFVE3EEHL, DEREEDVEERT.

Shttps://github.com/artetxem/vecmap
‘https://github.com/facebookresearch/
fastText/blob/master/pretrained-vectors.md
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FiE (BEBEHILAHE) en-es en-de en-da en-fr en-it en-nl en-pt en-sv

NAEE 0376  0.767 0.635 0.665 0.542 0.662 0.477 0.803
AFAEE+ FFNN 0.669 0.697 0571 0.778 0569 0.744 0.424 0.466
Y205 (REET k =H%E) 0.666 0.753 0.697 0.854 0569 0.799 0.557 0.812

Y 2% (BWSET b 258%) 0.724 0.788 0.718 0.840 0.617 0.823 0.588 0.820

3 XERHFR A2 ITBT 20 HREE.

FiE (BEEDAHE) en-es en-nl en-tr
SLEEE 0.802 0.736 0.695
RAEE+ FFNN 0.773 0.705 0.679

Y2045t (REETE Z5HAE) 0825 0.759 0.712
Y205 (BWEETE =) 0826 0.763 0.709

24 BB DI RZ AT DFEREE.

42 #HR

XERFR AT LG R A 7 TOFHiFER % £
NFENEL3 R4 I1IRT. REEHIBVT, BETF
% (9 R08E) BIR—2 51 v CREBERE) % LH->
7. THITEKD, BxDRET DX A7 HEMBHRTE
R U 72 R A 7 L HEE D BRRBLO B R ME D HER T E 7=
FTz, NAN=NFTAX EOFHEIX, HSEDNZ
BT -2 2 HWIGED S PKEE IR - 725,
HEBEHWTS AR EER LB NTVWS.

WIZ, REFE (F Z08b) BIRFEE CRAR
E+ FFNN) D% LRl Z &6, AFKIZE
SHBETIVCBWT K WM EREFEET VERY
50 BB THEZ LD o7. WS DHLDE
REIZBWT, HiFE CRARBEE+ FFNN) [dR—2
74y CRRABE) L HEVAERKELR-TWS
B, ZNE=a—Ixy "R EDEEIIRBZ LI
XD ETFNDHEBEDERID /14 X2 & D BUEIZ 72 -
T-l-bEEZOLNDG.

5 &HYIC

AffGETlE, HISEOB T — & X 5 iEE Wik 7
B IR TR R A2 IR U 2% 53T T
WAETERT D7 FHEERE L. ZOFETIE,
RATREMBSEFHNT R A2 IZRML U724 SEEHEE
DRI EEST S, FEREELU TIRELZ X AT
WrBRDIE L < X A2 TR U 72 BLGE /> BR R B % HE1S
LTWBZy, £/, ZOFRIZLVERBLET IV
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