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1 FEUL®IC

BE, BASHEUM CEENIZAVW NS EETYY
EFIVTIERATE ZEERVTHIR I NG /-8, LRI
B FNRVERMEFE (Out of vocabulary: OOV) A3
LRDPTV. FHZET N EEET LIIT — X DN
B TH 255, IfiT—RET AT =D KX
A VIRERZGETIE, RAGEPREIZHELA RS
OHREIME TR T 5.

ZOREIZRL, KBTS A 25 SEET IR
E DB & 22 % A U TR #2355 O BEEHDIA
AEHEFNFEL, EFINOMEDAAREIZEE L TH
AT37 7u—FrHnwsnsd. UL LUERATIE,
ETNVOIET—RLOAKDOTFANZUQHEL-D,
T —RE BB RNAS VDT FANEZUET B Z
EHE L, b BHE R G EE, RfEoE, B
O TR E DS RAFEII LT 5 Z N TH S.

T ZTARTIE, D& D %AKRMEE, FZEAEHH
PRILPN, OIS 27201, KAGEDH
DIAA K % KJE OIS 5 BEHIGE DI DIA A % FIH
UCHETLZFIEEZRETS. BEFIEE, M1k
DNTHR & 72 5 RHIFE (brexit) DRIFIZEHE ENLEE
HIZE (exit) %, KIBORILIT 2 BRI (grexit) DM
DIAARBZRHT 5. Zho OREMEE L RAGEL D
M DFEEDEELNEZFE LT, BHIZEDHE D IA AR
EEMNT DI TCRAGEOHDAAREZHET 5.
KREGEDHDIAARB 2GR T 2MAF T [1, 2] & 2
Y, 77— NOMDIAARIZFHE - FIHET,
BEHIGE DD IAAREL P & RAGED D IAARI % G
HITHZET, Y7 7= RNhollcitETs e
DIR R [ A 4450 D B D 7 EDRAFEITX L T,
XD ERELREDIAARBEFHETE 5.

FEBRTI, REFECHAFIE, 2 ITXOFHES
N2 KHGFEOMDIAARB %, (KSHEFE O RELUE I E
T—REy b [3] LD T =N [4] ZHWZAR
A CLEER L, AR DR IZDOVWT LD RV
HOAARHAZFHETETWB I 2R L. F£7/7,
RHEENRZ L EENDIVA VR —RAAL VDGR T
A & EAE REHIC X BRI 2@ LT, XRE
FAW7ZBRAF T [5, 6] & B HERZ 1T\, KR RHAGEIC
T BB VWTHENNET S Z L 2HERAL .

2 FEEfR

HEEMDIAAZ EETE T 5 2 & DREE R AEE
RS RE DM DIAA KRB 2GRS 572012, FITEF
ZHWSFIELEURE WD FEMREIN TV S.
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B 1 SREFIROBEX.

KEOWEHRZFMAT BRI, 1, 2] 1, FEARKICY
77— RDMDAARE % FE U CTRIMGEDIDIAA
KEOFHBEIZHHT S, IS DFEIFHEIEOH DA
ARBN T DHEEWE T 2Y 77 — N9 S RERRRIZ
HETEZLWSIREIZEDDWTE Y, JTOHIEDH
DIAARB 2T 2 & 512 XFPH 77— RO#HD
AAKBEFET 5. HlZIE, Zhao & [1] IZBERIGED
WDAAKIEZ Y T — ROMHDIAARIHOME LT
T2 L5129 7Y — ROMOIAARKT 23 L,
BonzY 77 — ROHDAARE 2 RHMZEDH A
ARBOFHEIZAVEFEERELTVWS. ZIT,
P77 — ROEDAAREIL, TOVTU—-RK2580
ETOHFEORE®REZETT S LOIIFEHEEINS. 0D
72, BEOHOAARE LU TYH T 7 — KD
DIAARBUT L BN E < 72 0 BiD R 7 ML TR
HEFRERADZIFHLW., X512, HOAAERE
AT S L THERERY 7T — R0 0 PRI
NDH BGEITIE, HOIAARKEDFENKE < EL
THREMNLRDH 5.

INSOREIZRLT 272012, IRETFEEFY T
7 — RHEDAAZ WS, BEAEEOHDIAATELH» S
BEERMGEOMOIAAREZEIH T 5. AfETlE, k
WOY 7T — NEDIAAZE W TRAGEDHDIAAE
HE2BERTATFEER—ZAT4 2 UTHIEEL .

SUIRDIE R % N B Tk [5, 6] 1, (RBEEE 72 BigEH
BT B IR 5 N7z SKARDIGER A & Eik et 6D A AR
Ba¥FET2. ZNoD0FEEHAVWS Z L TXRE
BREUIFMATERWE D REHEEETH->TH I
B EMERE R D IAARB R HETES. LirL, E
B IZHEE DR 2 M S8 HE T 2 Z & ] E 7 SO
DHHTE S LIRES W, IS DFERIFEREDNH
WEMAT 2 FRELMAGDELZ LN TES 5, 6
72, ARMTIEMET NV EHAEGOESZHREIZDONT
A TREAT % 17 - 7=
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3 REFE
AREICIEREFEDOHEDIAA RS % R T 2R FIL
IZDOWTIRR S, KFEIE, BEAIZEDHDAARED
BIEHIC & > TRIFEDOHDIAARBIZFHHT 5. &
BEFIGED I DiAAZ R U EHE BB OEMIIEAGE
LORBOFELMEIZHEDINTEET S, £, KME
R U CTREOEL T 2ERGEEZ BT 2 FEE L
T, (i) BEHIGEIZ & 5008 (seg) & (i) AL TR
(approx) (2 DWW TN 5.
BRANEEIC & 208 REEEIZE T NBBAZERZ LT
FIHS 2. £9, HEBEORELEBOBAEES L IE
XTI ET B, RIZ, DEEBBNE 225 2EIHNC
B ENDBAGEE SCFFIDR\WEIZ nsee il s 5.
DED BN & 72 B 3 E G DEBUFAET 258121,
BEFNE ENDBEHAGED S FRRRICHIIE T 5. HiEE
& U THIDIAARBIDER SN EHEE XY 77— R
HOIAAL D ERP—BRWTH 2 LHHFTE 5.

FUIXFIRTR REIGE & R g DR ALY 2 Hi5E
T BERIGE S U TR 5. BLEEH O SCF 3-gram
DELERBOREEL UT, FHED Jaccard (23
RHEMORBEOMELE L 5. RAZEIINLT, &
JEEELUE O & WIEIZ BEAIGE 2 napprox fJfHiN g 5. 2
DT FIMRERIZIE simstring [8] & W7z,

Wz, ERD 2 DD ETHE S N BERIFEDO MDA
AZEFALU CTRAZEDOMDIAARE %2 FHE T 5 HikiZ
DWTIHERS, KHEFE ¢ 2 LT, BERIGEIC X 50|
EHBICF AR & > TR ONEBEHGEEEZ T 0T h
Wi wiPP LT 5. ZOMEAIGE L RAGEDORE N2
MV v, ZXF CNN ZHWTEHET S, KIZ, vy D
O RHIGE ¢ LIERIEE w O OREOHEBUE s, ., % &l
HYD. TDHK, sq, ZEAL U TEBEAGEDOHDIA
He, BRUADET 8, el 25tHT 5. 22
T Wy (k € {seg,approx}) IZFHIZ K b #EEd 2N
FTA—=RTH5b.

Sg,wr = softmax (vg Wi - ’Uwf) (1)
nk
k
€5 =D Squtlul (2)
i

BARIT, €508, eapProx ME AR S BRI & AL TR
HIgh g OHDAAKE &, L5 5. ZIT O, IRFEIC
FOHETENRITIA-RTH .

ay, = softmax (0k . sq’wf) (3)

~ se, a Trox
€y = Qseg€), CIeE aappmxeqpp (4)

B D & SIZEHRE U 7Bl DIA A & BERIE D HLDIA A D
YA VEBEREREEE UTET LV EIIMT 5.

4 8
RETTIERHZEOMDIAARE % FM T 5 72DfT-

7= NI EEAT & AN EEAT I D W CEIZ 3T 5. 18,

NI EEAG & AR 12 38\ T BEENEE 0D B SR 6D A AT

— 129 —

CARD ‘TOEFL
ALL OOV
GloVe [9) 27.3 - -
BoS [1] 37.3  18.0 11.6
KVQ-FH [2] | 45.5  28.8 10.9
REFE 48.3 37.1 36.2

# 1o RFGE DM DA B EH R T A D N IFEAT.

i GloVe! [9] DHDIAAKRBIZFH\W 2, fRRETFIKIC
BWT, RHFFE L RIEOHELIT 5 BERIGE% it 3 5B
IZ 0S8 = 10, n@PProx = 10 & L7z, F7=, KEDOHML
EAEHAET 220D XFHOHIAADIRITIE 100 & U,
XFCONN DT 4 VXY A X% 2,4,6,8 & L7-.
4.1 PIBRYFLAT

ISR & U CARBERE SE DSBS HIE R A 27 LK% D
Y DMDIAATM X A 27 %8 LU CTRAGEDHDIAA
FKEOVEREZ FHAM U 7z, DATF CHEEBREE, HBRTE,
FERFERIZDOWTIEIZ IR R B,
RERERE  (RBUE BRI HIE X A 7 121X CARD-660
F—X%v b [3] (CARD) %M\ 7/=. CARD I¥a >
Pa—RPAZUVARY =YY VAT 17, HIKRESE
HEDRAAL U SIE XN 1306 [HDHZED S 72
5 660 MO BFEND SRR INTE D, FHIEBEFIZA
FCHUMERMNGEINT WS, T OFLUE L BEEN D
HOIAAKRED 2 A VEHELE & DHEE AT~V
DIEM SRR TR L 7=, 723, BERIZEICREL T
FRBEADMDIAAREZ IV, RHFEZOWVWTIES
FHETHDIAARIZ G L CiMii 217 - 72

K0 AR D OHLDIAAD FEAM 121X JEFEF B H DIERK L
7Tyt DaI—Z [4] (TOEFL) ZFHL77Z. &
KEIZIZ, TOEFL T —X+&y D568 DIELWHE
FE (WEAHIGE) &880 O - 72 HEE (RFIEE) Ofl%E 1514
FFHIE L, ZhaHWTEHEiZ 7o 72, £FEZHW
TRV OEGEOHDIAAZFHAEL, ELWVERD D
BAGEDIDIAMA L D I A HELUE 2 340 U 7=,

7B, WIREHEIZ B W TR TIEPRAEED DA A
EEMETERWEAIX, BEEPIZE [10] 1> TED
BEEA A OELE S 0 & UTEHE L /-,
HEFiE UTFICRITR—AT71 VDRI E{T- 7.
GloVe [9] BERIGE 12 & B A DDA AR KB % F H
U, KHEL2ECREFIZIOVWTIRELMELZ 0 2T 5.
BoS [1] GloVe OFEHIZE N5 n-gram (23 LT
YT NHDIAAZZEE L THE, RAGEOHDIA
ARBUNIRHMZEIZE TNV T T — NOMDIAAKE
DL UTHET 5.
KVQ-FH (F = 1M, H = 0.5M) [2] BoS & [AkkiZ
YT — NEAOMDIAAZEE LU CTHWSED, Y7
7 — R CHDIAAZE ILF T 5 A & D IAADER Y
IZ Self-attention % FE $ % A ER 5.

EEMER ERMEERAR1IZRT. £PD CARD I
BB ALL IZETOHENTOFMTH D, OOV IZ

lhttps://nlp.stanford.edu/projects/glove
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*E IR ARK T-POS Rare-NER  Multi-NER

ALL OOV ALL OOV ALL OOV ALL OOV
Single UNK | 83.6 555 817 56.7 37.7 6.7 704 29.1
BoS v 84.3 61.1 812 59.9 39.2 82 70.6  34.8
KVQ-FH v 84.4 615 812 60.9 376 6.1 70.5 355
REFIE v 86.1 76.2 82.3 T1.7 375 125 71.2 41.4
HiCE (SUARD &) v | 8.0 604 814 629 346 3.6 693 34.1
BoS v v 842 616 81.1 584 387 69 70.9 334
KVQ-FH v v 842 616 814 60.1 379 7.0 70.8 34.6
REFHE v v | 8.9 748 823 71.2 382 9.7 708 39.9

3R 20 RENGE O & IA AGHFE T 1E O A0 FEAT.

KAGEE O HENRE L LFHETH L. EHboD

CARD (spearman's rho)

F—=REy MIBWTEEFETE IR U TRETIE
OMRED I E U7z, T, IREFEICI->THOFRD
2 & OB D IAADFHETE S Z L IFFEHIC

5.

4.2 S H9EEE
WAz, IMNEIEHI & U C AR AIE DDA A BB O 5
D FF A2 ~OEEE i 2 2N ¢ E RS

%@bfaﬂﬁﬁbt. DU CEERGRE, RFE, ER
FEEIZDOWTNEIZR RS,

REREETE  WE X IAHFIZIEY A — MCEEDME X
N7z ARK [11], KU T- POS [12] F—Rtv FEHN
7. A X 7T OE TV [7) L RO E D % F]
ﬁﬁb, ﬁ;aﬁ{i@ﬁ%ﬁ*ﬁﬁ%nzﬁﬂﬁbf_
EAREME Y 1 — MZEEREVPN G S
Rare-NER [13], &0 Multi-NER [14] ¥ —ZX & b %
W7z, [EAREMEOEFVI2IE LSTM-CRF [15]
ZRMAL, TVT 1T« BAD F1 A% FHM L 7=,
AR TIE, NENFEM D LR FIE T H 5 KRB DIE
WEFHTZ2ETIVICIMAT, XROBEHZH WS
ETIIWVEMAEGLEZET VOB IT 72, Xk
MHT2ETIVCIE, REGEORE L RRGESHBT
BXME AL T, RIEGEOHDIAARB ZHET S
Few—shot DRAVEREEZZD. XREHROT Y 32—
RIZIE [5]) LABRDE TV E AW, SNETFA ha—
NAVCHBTBHFED S B, HOIAADIFET 5 B
FETHEHHOEFHLTREL RO E T IV EFIFEL
7L AERT F A b a3 — X AIT1E Wikitext-103 [16] %
HWiz., 7 A FRIZIE Wikitext T AT —X %24
BRAIDTFANT—REXRE UT, RAGEIH
Iﬁ’é‘éﬁtﬁmé?ﬂitﬂ b’CiEﬂJEn@i%&b;z\_&é@ﬁ%qu%b
. FRZR A7 OFIFRRFIZ L, FHE L 72 BLEEHL DA A
%E%bfﬂx&@%?»é?@b,ﬂﬁ%ﬁot
LEDA, XRDAZHANSEETIVEE U T — &
THEDFE %217 72,
HEFE WRFME CIR R 72 FEITMA T NIZRY
R=ATA4 VD EIT-> 7.
Single UNK KHIFEIC B —DRHFER T MILVEHID Y
T, XAT LFERIZHIRET 5.

HiCE (kD7) [5] Transformer DT> I —X 7

0y 2 EAWTEROXRETY 3— K35, [5) &
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TOEFL (cosine similarity)
15 40

35
30
25
20
15
10

fun
o

10

n (approx)

O]

5 10 15 0 5 10 15
n (seg) n (seg)

2: R DRER.

820, XMOETNDAEZFIHALT-.

RERER EBRERZXR21CRT. £ ALL B
ﬁggﬁ’é‘ohﬂﬂﬁf%é OOV XA & ZfHFizsw
Tld, RFGFEICHRE U TG % 35 U 72 Ef ’E?Eb
BEEREMEIZBWTI, BEOHIZRAGE 2G0T
VT4 T A CBRE L TEME L2 e R R Y. B OX
HFEHDIAAZFIHT % Single UNK & LLE L T,
FEPXNRZEFHAT 5 ETILD OOV DMEEED Rare-
NER D 3 DD F =&ty bTH ELZ. ZHhix
T(}ﬁﬁl? L\"C:F)*%Danii&)ﬂ&%u‘fﬁj—é b
THRENA ET2Z 22 RLUTWA, £72, KEEF
HAT2ETNMIBWT, BETFED OOV OMERELEE
FFREromELEZ. ZHEEXREZHASDOESET
MZBWTHFABROMHEAL R S Nz, Slngle UNK
EHIEL TXRD A E WS ETIOVOMREIZR EL T
b\éi)‘ KEET NV RHMAGLER L EIURET IV
WIZEBAMRIEIR SN -7, Tk, XIROEHRD
RNV Wikitext D KX A U RRER AT DY
’f/& DRAASVERRBZ R, VA —MIZH
BT 2RLES EFEDORMEEIZDOVWTES NS SURD
BBIDINZ e R ENFEREEZ 5N, FHIEBEIC
DWT, AFHEICHW 42D F =X &y hEEL
T, FIATE 2 RKAFEO X O RAEIX 1 TH o 7.

5 B

A CIXREFIEOFET 2 RAGEHDIAAIZ DOV
THMIZHZ21TD.

9, BETHEONANR=INF A =R DEERHFIZ
DWTIHRAR S, FRETIEOBEHIZEIC & % 0E] ¥ bl
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HiZE FE a1 HELE H DX AFBL D D BEMGE
GloVe 100 espically exspecially  especally espeically espescially
espically BoS 48 budgetarily  similarily charily particualrly palatably
REFIE 77 especally  espescially  esecially escpecially epsecially
GloVe 100 LANSs WANSs WLANs VPNs SANs
LANs BoS 78 LANs WANSs WLANSs MANSs VLANs
REFIE 54 LAN WAN WLAN ETHERNET LANs
# 3 IREFEOH LA
| ALL A4  Zoft ’Ei{:b‘?E%?‘E@?ﬂé‘bf:fc&b?%%;)%é. z
BoS 752 314 739 D & 5 72 BBUY & ROV OIRFNShE & 7 (1) 3E D
KVQ-FH | 335 37.9 315 XHEREFHT 2 2 A7 I8V TEREE JIZT L
REFIE | 386 58.6 33.5 EzoNbd, INSERERT, AKEEREASIC

* 4: BHEED XA TRl CARD OFER.

FIMERIZB N T, TNE4 08, naPProx ¢ (5 10,15}
AT T, CARD OXRKEEZ GO HGEN (1D
OO0V) & TOEFL T#Hili U 7z fE R & X 2 (TR, X2
@ CARD DFERD 5 BEMIZEIZ X 540 %28 CARD IZH
MTHdZehhrRIN-. TNTCARD IZEEFNS
BB U TR IZ XA DEIDBRATH B0
YEZoNS, 7z, B2 D TOEFL O#EEH S MM
XEFIMBEEZRATAZLIZE>TRDFED I LT
TEEIZ B Z e DRI NIz, BEHIZEIZ X B pEITHiH
FTHHEHNLMEE LV EWHEEE2EZETE, L
XFHIREBETHIE T 2 BRI L \WIE E & 0 RE D
NEHEZEZEBTES. L, 2RTIHERDS
WEETFIDZE - HiwmI AN 2HAIEE-D, Z
NoE M —=RFAT70BRIZHEZEEZONS.
Iz, WNIFHIIZ B 1 2RSS RE %2 8 L T FIE
OMREER IR U7, {TFiEOMEEE CARD OF — &
WZEWTRHEED R A THNZ M U7 MR Z2 X 4 127
3. £7, CARD OF —XIZE&ENDHFERIZ DOV
T, WHDADHED GloVe DARMEZETH % 205
PRI L, REZEIZODWTCHEERGF L T DM 12 HEE
KNESBEUZ., RIZ, EFIRITE > TRAGEDHDIA
AFIEFEL, BHEZEOMDARE D I Y1 HH
EEIMUZ. SR LT 7T — RHDAAEFIH
TAHRFIERLIRL T, EFEICL > THEHAERFADMK
BEDRHELZ., ZOZehs, HEELEROBERL
WA &7 & ORMEZEIZIZEERZE D A AR
FEBAMAT2FENERITH S Z DRI N,
BB, BRI NZIHDIAARD HIHIDH5HFIZ DWW
THRRD, BEFHEIZL > TEHEINHDIAAERR
DIFfEDHFER BoS & HIK L 7-. GloVe DEEHIZED
FKEEFEIZ, BoS LIREFIRIZL-THEL D
IAARBD T DD IAARITE D IH 1 VEHLEL,
FHEUZMOAAREOEFEDEMGEER 3 ITRT.
1 DHOHNZ B W THFE espically XL T, 2%
FiEDBoS & 0 It DHEEIEWHDAAZFETE
7z. 21k BoS OFHE T 2D IAARBD LR D
1y ICHEE2ZI TV VEMEMER Lz E X
55, 2 OHDHNZBWTHIE LANs 26 LT, %
LFED BoS & Dt DHEEL SEEN /- DIAA%E H
HUTWA, ZHITEEFD s PHFEOEKRE K& <

HITEATE B FIEERRT 5 2 L B 5RO
TH5.
6 HbHYIC

ARTIEREOHLEZHET HETIVEFE LT
RIGEOHDAARIZFHET 2 FEERE L.
51z, PRI & AMNREEG 2 17, SR TR IRE T
HEDOVERE 2 RERNIZEE L, ¥ 77 — RHEDAARE F]

H$ % FiE L FREEOMREZERK L 7.

SROBE L

ULTH 77— RIZ&200bEE2MATLIET LA

DEANETSND.
HEE ZOWIZEO —HRIX, 2019 4R E LN W

¢t CRIS ZFEMZE, & LU JST, CREST, JP-
MJCR19A4 DX HZEZITTWET.

£ 3Rk
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