Universal Dependenc1es & BERT/RoBERTa €57 NI &k 5

% & BB EhALIE

L] = —

202243 H il



Universal Dependencies & BERT/RoBERTa €7 /)LIZ &k 5
e AL A (2022 41 3 H R

L] 2 — OB RANSCREDT e TR o 7 o 7 ASCER AT v 8 —)

Lt 4
1.1 Universal Dependencies & CoNLL-U . . . . ... ... ... ........ 4
1.2 KA CGERGR & Universal Dependencies . . . . . . . . .. ... ... ... 7
1.3 BERT/RoBERTa €7V ETSHD Ty —2L . 0 . ... ... 12
1.4 Universal Dependencies [Z& 7 2R 032 . . . .. ... ... ... 14
i EE (ME30) 17
2.1 HHHFEFEUD BT AN EGEXYIY o 17
22 HHEPEFEUDICBITAROZG@T ... 19
23 HHPEZES ZRoBERTaEFNAOEE . . . . ... 21
H A 25
3.1 [EEEMHEEALICD E O AN S RO ZIMT .. 25
3.2 [EEEMHEHAL S = RoBERTa EFVOEWE . . . . ... 27
3.3 EEEMFRHEALICD E O WMEAMNS EROZUIMT .. 29
3.4 [EEEWHEHA, S = RoBERTa EFVOEME . . . . ... 31
3.5 SCHICH EDKBRO BN . 31
P T 33
4.1 FEFEUD BT Bt G- ER0 2T .. 33
42 HEFEI ZRoBERTa 7 NVOBIE . . . . ... 34
7 7 ¥ At 37
51 77 VAEUDICBT 2GR Z T .. .. 37
52 77 VAFEIZROBERTaEFNVDEUWE . . . . . ... 38
R A il 41
6.1 FAYEEUDICET MG ER0ZTMr. . . . .. .. ... ... 41
6.2 FAYEEI=RoBERTaE7 /VO®EME . . ... .. ... . ... ... 42
Z 7 v ¥k 45
7.1 A7 VFEEUDICBIT 25 G R =0 ... 45
72 A5 VFEEI ZRoBERTaETFNVOEE . . . .. . 45
% A Gt 48
8.1 ¥ AFUDICB D MENS . ... 48
82 HFAGEUDICBIITBEOZIIMHT . . . . .. .. 49

83 ¥ AGEI =RoBERTaET/NO®IME . . . . ... ... .. ... ... .. 49



9 w7 lif

91 v 7iBEUDICEIT MG R0 . . . . .

9.2 v 7iE3I = RoBERTa € 7LD

10 77 5 A F-itit
10.1 77 54 FiBUDICBT MG R =20 .. ..

102 7774

TRz

11 R )L— itk
11.1 RINV—=FEUDICET 2 mafE R0y . ... ... .. ..

112 X7 )b—

JZH I —

Viing I —

RoBERTa & 7 )L ® #l{E

RoBERTa & 7 /)L O #l{E

53
53
53

56
56
56



1 LS

AFETIE, Universal Dependencies (UD)! & WEIXI 2 % SEER D 21T 2 — 3 AR1Z
T, HASELHD S 5, g, Wi R0 ZIMITICBLTURSL £, Zns
DN FEDOERIIE, BIEICE Y Y as A B b > Te 2D TTH, AFHTIE,
TEHRVEBAZMHDTIC, INoOirFEZMEHL £3, — 5T, HROHARTE
PRI, Z D% < % BERTE!S> RoBERTa 7 E D FHH{AEE T N> TH B 2 L5,
2415 BERT/ROBERTa € 7 /VIC DWW T OB Z N L £ 9, £/, FFEZIE TR
ik % X 9. Google Colaboratory® ChO 7w 77 2 v 7#lb, FRHIRLTwE T, 7
uro Iy, BELeT WIS, T TER LeTwkdy, BLOTH 2517/ E
WD B 2 EZ2DLDNT F L7, python FOREAAGBMBMES D, LD HATIFEH»L T
AL EDHELTL X9,

AREORERIL, 1 EDSEMWT . TR, th-oTED, B2EUEFETKSIE
TEDFERMBHLTOET, EDOFEDPSHAKO THRLRTTD, MR -7
5, BIFIBIIHE S TALIERZFTARAARXALET, B, ZNLTNOMHTFIEIBIL
T, TELXUHEGmXPURLZRT LIICLELA, $h, AETHESUN L%
A EEICDWTH | deplacy® D R — F X—= Nz Google Colaboratory “C D i il %
MLELRED, IHZBET 20— & ZiudsEn» T,

1.1 Universal Dependencies & CoNLL-U

UD ik, HESIEICE T 2 Wl - TEREREME - IAEHHE (R D ZTEIR) 2. SiEicBb
S5TRIRT 2 FETY, WHEZFEE TIRD ZIIBEIRZER T 2 2 LT, bk
Hz2Emd T, 2 TOXEMEZ JFER DY v 7 TRlib 3 2 DRI T T,

WRAEREIEMENT Z LR 1, Tesniere DGEMF GRS ICIRZ FE L. Mempuyk DH AT 7
7%WM*;of —IBDTERE BRI FHETT, ZORRKDOREIX, bW 2 8E

icféﬁﬁﬁwﬁﬁﬁﬁﬂ%ﬁaméﬁm%b\mew%ﬁiﬁ%:yel—
WKL 72 UD IZBWTH, SiBIcBb 6 2 Wwidih, &I KRR EiEICH L
éhfwi? UD IZ B} 2305 GERDR I, WE2BEE T, 2T HERDY v 7
ELTCERBLET, Zruc kD, SiBRWIN A O ERZ B E L TWEDTT,

['Marie-Catherine de Marneffe, Christopher D. Manning, Joakim Nivre, Daniel Zeman: Universal Dependen-
cies, Computational Linguistics, Vol.47, No.2 (June 2021), pp.255-308.

2lhttps://universaldependencies.org IZEB W T, # LIV KD LINDAT/CLARIN % Huls & L 72 100
LD 7 N—77%5 RSO FEEIH L ThFE .,

BJacob Devlin, Ming-Wei Chang, Kenton Lee, Kristina Toutanova: BERT: Pre-training of Deep Bidirectional
Transformers for Language, Proceedings of the 2019 Conference of the North American Chapter of the Associa-
tion for Computational Linguistics (June 2019), Human Language Technologies, Vol.1, pp.4171-4186.

Hhttps://arxiv.org/abs/1907.11692

Blhttps://colab.research.google.com

(0142fif] %% —: Universal Dependencies |2 & D { £ FEEMR D 2T A[#L Y — )L deplacy, AXFIEE 2 v~
Ea—T vRIT7L TLADAIA 2020, #SCHE (2020 4E 12 H), pp.95-100.

Mhttps://koichiyasuoka.github.io/deplacy/#templates-for-google-colaboratory

81 ucien Tesniére: Eléments de Syntaxe Structurale, Paris: C. Klincksieck (1959).

Plgor A. Mel’¢uk: Dependency Syntax: Theory and Practice, New York: State University of New York Press
(1988).

_4_



7 1: deplacy IZE2fi FIRE 2 5 S AR DR O T T — )L (2022 4 3 H 25 HEIE)

77V H— v REE

RN —TEE
TNHY TEE
BN —= ik

a7 B

k=51

vz — )V AGE
Fyw— ik

FA EE

R

YiFE

ARA VEE

IR F=7EE

N2y E

ROV TEE

AFK 2B

7 xa—ik

75V REE
F=NWEE(TANT V)
F=ViE(Aavy b7 V)
AL TEE
HEX Y > 7

T T4

BV T4 —ah

VA ve

NI —FE

TR TEE

4 Y FRYTHE

TA ATV

45 T

HAGE

<7 F=75E

2 IVl

SN 2= (T =7 F =)
INT 2 —EE (== VRY)
* 5 vy
R—F v N

AN LA NEE
N—2 = 7iE

oy 7
20NF7HE
2O R TEE
2IVETEE (FUIL)
LVETHE(TTY)
AT L —T Vi

¥ 2OViE

5 A Gk

yHn yk
2=F>

774 FiEE

b L
7407

rhIEEE (fifbT)
PERE (T

Camphr-Udify, spaCy-COMBO, UDPipe 2, Trankit, spaCy-jPTDP, Stanza, COMBO-pytorch 7 &
Trankit, UDPipe 2, spacy-udpipe, spaCy-COMBO, Stanza, spaCy-jPTDP

Camphr-Udify, Stanza, Trankit, UDPipe 2, spacy-udpipe

Trankit, Camphr-Udify, UDPipe 2, CLASSLA, Stanza, spaCy-COMBO, spaCy-jPTDP, spacy-udpipe
Camphr-Udify, Stanza, spacy-udpipe, COMBO-pytorch, Trankit, UDPipe 2, spaCy, spaCy-COMBO 7% &
Stanza, spaCy-Coptic, spacy-udpipe, UDPipe 2

Camphr-Udify, spaCy-jPTDP, Trankit, UDPipe 2, spacy-udpipe, Stanza, COMBO-pytorch 7% &
UDPipe 2, luigi/custom_models, Stanza, Camphr-Udify

Camphr-Udify, UDPipe 2, Stanza, Trankit, spaCy, COMBO-pytorch, spacy-udpipe, spaCy-jPTDP 7 &
Camphr-Udify, Stanza, COMBO-pytorch, UDPipe 2, spaCy-jPTDP, NLP-Cube, spacy-udpipe % &
Stanza, UDPipe 2, Trankit, spacy-udpipe, NLP-Cube, spaCy-jPTDP, Camphr-Udify 7% &
Camphr-Udify, Stanza, COMBO-pytorch, UDPipe 2, NLP-Cube, spaCy-COMBO, Trankit 7 &
Stanza, NLP-Cube, spaCy, UDPipe 2, spacy-udpipe, Trankit, Camphr-Udify 7 &

Stanza, spacy-udpipe, EstMalt, COMBO-pytorch, spaCy-COMBO, spaCy-jPTDP, UDPipe 2 7% &
spaCy-ixaKat, COMBO-pytorch, Trankit, Stanza, spacy-udpipe, Camphr-Udify, spaCy-COMBO 7 &
Stanza, spaCy-COMBO, spaCy-jPTDP, spacy-udpipe, Trankit, Camphr-Udify, UDPipe 2 7% &

Stanza, UDPipe 2, spacy-udpipe, spacy-fi, Turku-neural-parser-pipeline, COMBO-pytorch 7 &

Stanza

spaCy, Stanza, UDPipe 2, Trankit, spacy-udpipe, Camphr-Udify, NLP-Cube, spaCy-COMBO 7z £
Stanza, UDPipe 2, COMBO-pytorch, Trankit, spacy-udpipe, spaCy-COMBO, spaCy-jPTDP 7 &
GLA, Stanza, UDPipe 2, spacy-udpipe, Trankit

Camphr-Udify, Stanza, spaCy-jPTDP, spacy-udpipe, COMBO-pytorch, spaCy-COMBO, Trankit 7% &
Camphr-Udify, UDPipe 2, spaCy-COMBO, spaCy-jPTDP, Stanza, Trankit, spacy-udpipe

Trankit, HebPipe, Stanza, spaCy-COMBO, spaCy-jPTDP, UDPipe 2, COMBO-pytorch 7% &£
spaCy-COMBO, UDPipe 2, Trankit, Stanza, spaCy-jPTDP, spacy-udpipe, Camphr-Udify

UDPipe 2, COMBO-pytorch, Trankit, Camphr-Udify, Stanza, CLASSLA, spaCy-COMBO 7 &
Trankit, UDPipe 2, COMBO-pytorch, Camphr-Udify, HuSpacy, hu_core_ud_lg, spaCy-COMBO 7z &
Stanza, Camphr-Udify, Trankit, UDPipe 2, spacy-udpipe, spaCy-COMBO

Stanza, Trankit, spacy-udpipe, Camphr-Udify, Malaya, UDPipe 2, COMBO-pytorch, spaCy-jPTDP 7% &
COMBO-pytorch, Stanza, is_ud-is_pud

NLP-Cube, COMBO-pytorch, spaCy-COMBO, Trankit, Camphr-Udify, Stanza, spaCy 7% &
spaCy-SynCha, spaCy-ChaPAS, UniDic-COMBO, spaCy, GiNZA, UDPipe 2, Stanza, UniDic2UD e
Camphr-Udify, spaCy-COMBO, Trankit, NLP-Cube, kazdet

Camphr-Udify, Stanza, UDPipe 2, Trankit, spaCy-jPTDP, spacy-udpipe, spaCy-COMBO, Stanza
spaCy-COMBO, Trankit, Stanza, UDPipe 2, spacy-udpipe, Camphr-Udify, spaCy-jPTDP

spaCy, Trankit, Stanza, Camphr-Udify, UDPipe 2, spacy-udpipe

Camphr-Udify, Trankit, UDPipe 2, Stanza, spaCy-COMBO, spacy-udpipe, spaCy-jPTDP
SuPar-Kanbun, UD-Kanbun, GuwenCOMBO, UD-Chinese, Trankit, esupar, spacy-udpipe, Stanza 7 &
Camphr-Udify, spaCy

Stanza, UDPipe 2, spacy-udpipe, COMBO-pytorch, Camphr-Udify

Stanza, COMBO-pytorch, spaCy-COMBO, Camphr-Udify, UDPipe 2, Trankit, spaCy-jPTDP, spaCy
Stanza, spacy-udpipe, spaCy-COMBO, spaCy-jPTDP, UDPipe 2, Trankit

spaCy-Alpino, Camphr-Udify, Stanza, UDPipe 2, Trankit, spacy-udpipe, spaCy, spaCy-COMBO 7% &
spaCy, spaCyPL, Camphr-Udify, Stanza, UDPipe 2, spacy-udpipe, Trankit, COMBO-pytorch 75 &
spaCy, Camphr-Udify, Stanza, COMBO-pytorch, spaCy-COMBO, spaCy-jPTDP, UDPipe 2 7% £
UDPipe 2, COMBO-pytorch, Trankit, NLP-Cube, Camphr-Udify, spaCy, Stanza, spaCy-COMBO 7 &
Stanza, Trankit, Camphr-Udify, UDPipe 2, NLP-Cube, spaCy, COMBO-pytorch, spacy-udpipe % &
Camphr-Udify, UDPipe 2, Trankit, spacy-udpipe, NLP-Cube, spaCy-COMBO, Stanza 7% £
CLASSLA, UDPipe 2, COMBO-pytorch, spacy-udpipe, Camphr-Udify, Trankit, spaCy-COMBO 7% &
Camphr-Udify

CLASSLA, UDPipe 2, Trankit, Camphr-Udity, Stanza, spacy-udpipe, spaCy-COMBO, spaCy-jPTDP
Camphr-Udify, COMBO-pytorch, Trankit, Stanza, spaCy-COMBO, UDPipe 2, spacy-udpipe 7% &
Camphr-Udify, Trankit, UDPipe 2, spacy-udpipe, Stanza

esupar, spaCy-Thai

Camphr-Udify

Stanza, spaCy-COMBO, spaCy-jPTDP, Camphr-Udify, UDPipe 2, spacy-udpipe, COMBO-pytorch 7% &
Stanza, NLP-Cube, Camphr-Udify, spaCy-COMBO, UDPipe 2, Trankit, spacy-udpipe 7 &

Trankit, Stanza, spaCy-jPTDP, spaCy-COMBO, COMBO-pytorch, UDPipe 2, spacy-udpipe % &
UDPipe 2, Stanza

Trankit, Stanza, UDPipe 2, NLP-Cube, esupar, spacy-udpipe, UD-Chinese, spaCy 7% &

Trankit, Stanza, UDPipe 2, esupar, NLP-Cube, spacy-udpipe, UD-Chinese, spaCy 7% &




#2: CONLL-UD%&7 4 — )L K

1. ID: EEZ L ITft G- ENTA v Ty 7 AT, X LT 1 oI E 255, HiHfEEIc
XL Tlk, HEEOHIHZ R T DG ],

FORM: i, F7:1%. HJFiac,

LEMMA: 2JETE, i,

UPOS: UD THIE S 7 S 22 fiil & 7 (3 3),

XPOS: 5 el D i 8 7,

FEATS: UD CTHIE S N7- S E 2 EEEEEDO Y A+, SiElEE ORED A,
HEAD: Y4 O HFEDIR ) Z T ILID, R0 Z T IuDEWEEIZ0ET 5,
DEPREL: UD THLE I N7 i@ 512 0 %1 ¥ 7 (R 4), HEAD 2% 0 D& 13
root & %, SEtlA DILEED A,

9. DEPS: HE DR ZF iz Fio¥6. 4T HEAD:DEPREL X 7,

L

10.

MISC: ZDfthd 7 /57— 3 v,

3% 3: UD M4 ¥ 7 (UPOS)

Open class words | Closed class words Other
ADJ w43 ADP fli&z PUNCT s
ADV giF AUX sz SYM &%
INTJ iz CCONJ WsigsaA | X zofl
NOUN #5 DET R
PROPN 443 NUM %
VERB # PART 25

PRON 4

SCONJ #tEhei

7 4: UD % b 3%\} ¥ 7" (DEPREL)

Nominals Clauses Modifier Function
Words Words
nsubj 354 csubj i35
Core obj Hyzk ccomp i H i35
arguments s . -
iobj [z H s xcomp fiitiaE
obl #HstdzE .
Non-core vocative I Lo | advmod s | ook DR
dependents expl st advel e discourse sz | OOP R
dislocated 4} &7 mark #
Nominal nmod 3 1z & % i det pueit
dependents | @PPOS [fk acl#ifegitii | amod S Ic & 2 difkfstizg | CIf Bl
nummod itz X 2 &6 case ##n
Coordination MWE Loose Special Other
. fixed [ , orphan #l7% L punct s
conj Bzt list e ith 3 2 B
oC fp flat 351 parataxis b5, goeswith ;& im N root # .
compound ## reparandum SwiEL dep FiE#




UDR DR a— 2D 7 #—=<v b & LT, CoNLL-U £MEEN 3 ¥ 7XE) D 5
F A CCFE2— FIZ UTF-81') 238 TV £ 3, CoNLL-U DEATIFFSHEEITHIG L
TWT, B2IRT 10Dy 7Y D 7 4 — L FCTHELE £ §, ID - FORM - LEMMA
X, HEEZ DL DIZBT % 7 4 —)L FTT, UPOS * XPOS - FEATS 1%, HEED i & 2
RERJE B9 % 7 4+ —)L FT9, HEAD - DEPREL * DEPS 13, HEEDIR D 2T 1T
57 4 =)L KTTY,

DB 51% 0 ZIFEIRIE, HiERM DA77 7 % HEAD & DEPREL Citib L £ 97,
HEAD (%, ZDHFEICASHREDY 7 ILID 2/~ L TWw T, DEPREL X, Z D[
KB 2180503 % 73, 7272L, HEAD 30 D&, ZDORICAZ Y v 7t
FELEYA, VY7 ORBITHEDEEICFELL, &£V v 7D v r74E, & THWIC
ﬁr:co“cmi@“o Thbt, FHEELSHIZ ) v 7 ZERO RS D £33, KR
FEIZAD Y 71O RDTY, B, Uy —=7LEHA,

UD DREDZITY v 71k, Mempuyk IIFESXGEDBREICH 72D, LHW ZEEHLTET
T, @z ) v rone LT, FEPHWEANEY v 7 L3, BHiERICB LTI, #
EfigED SBMiFE~NE Y v 7 LT, 7272 L, flE @ISk 2 03 OBz
728 AT RN Mempuyk & 1FFR>T0WE T, T/, a2 7 32EWTEHEH
DEREBZES T, filiiE2 Y v 7meE LT, EEPEIEANEYV VI LET,

UD O 5 RBMWTE 2 8 ¢ EZER G & U<, IR ERE (330 TASAE 28, L HARE
X TANZHOTOHL Z 2516 %\ 953 TA man doesn’t know the evil of his son; D
CoNLL-U %, X1 THIELTAEL X9, T0N5DCoNLL-U IZ, %5iEUD ZHHIC
FAEETHE D DT, FEATS - DEPS 3l L TWw k¥ A, AIEHKICIE deplacy % >
TWET, HEHETHEHIZEZS>TWSH DD, nsubj (F38) & nmod(AE 12 & % ik
EHfizE). obj (HINEE) & ccomp(fli HINEE) DV v 723, ZNFIUTHIGL TWw53 &S 4
7,

1.2 #AASCEMEGR & Universal Dependencies

UD D% D Z I HidE, Mensuyx DHIE 7 7 7 b 2 BEERIVSAE & L 3o b HEK
Tld Reed-Kellogg DSEMEGEI 2D ANNTWET, TOHKDITDO0T, fEHIHN
LTEEFL &9,

Reed-Kellogg SCiEREMN 1,  Fifi | dWEE | HIVEE X9 iz A, SR
Eﬂﬁ L ¥9, 33X (main sentence) %ﬁﬁ“( Zz ﬂuﬂﬂ)ﬁ'ﬁ (clause) Z flff THFEAL L 7%

12, EiEEZ R ICEY OR L £9, 7 & 219 "Those who labour with their minds
rule others (2%} L Cl%, "Those rule others; &> F3XD "Those; %#. "who labour; &
W) FiipMERi L TWw T, Zd Mabour; % "with minds; 2MEffi L. "minds; % Ttheir

DMERIL TwB I Ens, M2D X912 ) £9, Reed-Kellogg SUEMIEN 13, JEFEIC
FLL CREF SN T2 DT, 49 LHMOFTEEICITBEHTE EEA,

[IOI[SO/IEC 10646-1:1993/Amd.2:1996 Information Technology — Universal Multiple-Octet Coded Character
Set (UCS) — Part 1: Architecture and Basic Multilingual Plane, Amendment 2: UCS Transformation Format 8
(UTF-8), International Organization for Standardization, Geneve (October 15, 1996).

('Joakim Nivre: Towards a Universal Grammar for Natural Language Processing, CICLing 2015: 16th Inter-
national Conference on Intelligent Text Processing and Computational Linguistics (April 2015), pp.3-16.
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INEK3AED X ) IZXART4UE, "Those who labour with their minds rule others; & @
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[131Jane J. Robinson: Dependency Structures and Transformational Rules, Language, Vol.46, No.2 (June 1970),
pp.259-285.

[14Richard Hudson: Word Grammar, New York: Basil Blackwell (1984).

[151Noam Chomsky: Aspects of the Theory of Syntax, Cambridge: MIT Press (1965).
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BRIV — 7 L £ A, IKERRIZ, H< FTHELEEOMIDRR T, Zddl & X i
(clause) 4] (phrase) IZfR 5 b DTH->TH, HOU->TFELFEDREFRE LTEAL £7°,
2O TEDYID | OFERE LT, Mempuyk DIRFECEIE, BB 22 SRR ERDD &
o T\WwWE 9, %3 "Those who labour with their minds rule others; &, HAZEX L%
FHTLHEIIANZIBD S &, WHPERE 30 T40EBAL I LT, Memsuyk DIKTF
ORI & B 3GEMERLR 2 K4 IR L ET, 2L, 57 7 ® 9 % subjectival & direct-
objectival 1%, 712 1X predicative & 1st completive 23/\> 541 TE D, Memsuyx H &

b, DML DO FEH S I L T A0

UD D& D Z &L, Mempuyk DIKEFEGEICEB T 28 72, 4 O 37 HHICKRET
DDA, ELTIRA S I EBTE £, X4 T subjectival - direct-objectival -
modificative + determinative 23, [X| 5 TlZ nsubj - obj - acl - det ice>7, &2 5%
EHTEZET, 772, UD DHIEIZH 72 5 Stanford Typed Dependencies!! 123, #IHHIZ 1%
Bresnan sBRBERE GRS 6 27— F LTE D, ZORITUKEGEANES 7 P L2 ED
5. WL OPAREELRDBMIVAATLE>TWET, ZD—25%, i (clause) T,

fili & VIR Z . Menpuyx 1 IEKEATED SMIBR L 72D T2, T#%2 UDIFFHEALT
LEWVFE L7, £4Dnsubj & csubjid, WINDFFEEETUDRIZITIY I THD,
Vv 7AW 7e 6 csubj 2. X b 7% £ 1E nsubj Z{#vF 9, obj & ccomp IZD W T I
k&, advmod & advcl IZ 2T H KR, amod & acl IZ DWW T H[HEETTY, case & mark
IZOWTIE, U v 27 IehHiZ% S mark 2. &b 7% L 13 case & flivs £ 309,

PERIC BT A E WIHIRIZ, ~EDA VRV ABEBLNTHEEEZSNET, L

[16]Alain Polguére, Igor A. Mel’¢uk: Dependency in Linguistic Description, Amsterdam: John Benjamins
(2009).

(17IMarie-Catherine de Marneffe and Christopher D. Manning: The Stanford Typed Dependencies Represen-
tation, Coling 2008: Proceedings of the Workshop on Cross-Framework and Cross-Domain Parser Evaluation
(August 2008), pp.1-8.

[18]Joan Bresnan: Lexical-Functional Syntax, Malden: Blackwell (2001).

19'Marie-Catherine de Marneffe, Timothy Dozat, Natalia Silveira, Katri Haverinen, Filip Ginter, Joakim Nivre,
Christopher D. Manning: Universal Stanford Dependencies: A Cross-Linguistic Typology, Proceedings of the
9th International Conference on Language Resources and Evaluation (May 2014), pp.4585-4592.
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# text = Those who labour with their minds rule others
1 Those that PRON DT _ 7 nsubj _ _
2 who who PRON WP _ 3 nsubj _ _
3 labour 1labour VERB VBP _ 1 acl - _
4 with with ADP IN _ 6 case _ _
5 their they PRON PRP$ _ 6 det _
6 minds mind NOUN NNS$ _ 3 obl _ _
7 rule rule VERB VBP _ 0 root -
8 others other NOUN NNS _ 7 obj _  SpaceAfter=No
# text = LZHTHHEIEIAZIED S
1 D TN NOUN 43— 38 44 3] - o 22 W] g 3  obj _  SpaceAfter=No
2 % %z ADP  BhiA-&BhEE _ 1 case _ SpaceAfter=No
3 %9% 995 VERB Hja-— _ 4 acl _  SpaceAfter=No
4 K # NOUN 4] e 4 el - — % _ 8 nsubj _ SpaceAfter=No
5 & [ ADP  BigA-{R B _ 4 case _ SpaceAfter=No
6 A A NOUN 4] -4 e 4 gl - — i _ 8 obj _  SpaceAfter=No
7T % z ADP  BhiA-t&BhEE _ 6 case _ SpaceAfter=No
8 JA®S D VERB HjE-—k _ 0 root _ SpaceAfter=No
# text = ZHLFIAAN
1 % 5 VERB v, Hj&, #i5, 5i _ 3 acl _  SpaceAfter=No
2 D i NOUN n, %4, AN ATGE, Br ik _ 1 obj _  SpaceAfter=No
3 & & PART p, Bl #&, * _ 4 nsubj _ SpaceAfter=No
4 A A VERB v, @i, 174, B _ 0 root _ SpaceAfter=No
5 A A NOUN n, %, A, A _ 4 obj _  SpaceAfter=No
root
nsubj
obl
‘—nsubjj l l rdet— [—Ob]‘w

(ProN) (PRON) (vErB) (abp) (ProN) (Noun)  (VERB) (NOUN)
DT WP VBP IN PRP$ NNS

VBP NNS

Those who labour with their minds rule others

root

nsubj

obj

obj
l R’ ’ v l R’ l [

(noun)  (app)  (vers) (Noun)  (aDP)  (Noun]) - (app)  (VERB)

BE-EREE- Y EA R Bhaa-18B8hEA BE-—& R LR EE BhER-FREhER ZF-ERBE-—& BhiF-188hEE BEE—f

o ' HIE & OIE A & b

root

Wy e ey
'!52%' (noun)  (PART) (vERB) (NOUN)

WESERO NS .BhEAL IR, VBT B IE nEEAA
~

n & A A

5: UD & CoNLL-U IZ & 212 D 5217 i &0
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L. DFEBEIZE T, ﬁ’ﬁ&mvifﬂ%u BT LLHHATIES D FHA, UD IS EERM
Wil clZdHrdb DD, kb ik %b“ca% EWV) BIFEHRLTBRETL X I,

1.3 BERT/RoBERTa &5/l & Bl — L

Google Al Language 23%6% L 72 BERT (&, KEDEZ IS¢ 2B ED
£ BFEPAR DD % IEHVICR L7 HRiEE € 7OV, Bl CE 2 AURRL T
DT, SEAPICEN L L EXDEDD . H D \wid, XHICENn S b—7 > (HGE
bLCIFHGEL DTS & b —7 v OB 2 BIRNICHAETE S L) LIRS
mOIAENTVET,

F=0 b =0 v DERY) Z BT LDICHCSNE DM, KOS —LTT,
"This [MASK] apen.; ® [MASK](ZXfL, "Thisisapen.; &) Z&%2152 X9 %/ D
=5 (X6)##EZTHEL &I, bert-base-cased®icBWTIX, HF—27 vy AHHIZ
T a—F (UTE-8) TE 2 b 9H5, WEIICIE 768 KoLD X7 b v (BfEDF) T
ZEIZINE T, AWHCEWTE, SATF—7 VICHIBETEX7 Lz Z20F FHv
TEH, HHflicswTiE, FH b — 7/ GEWRIRY MLtk XK E%2 B
72\ %9, [This [MASK] apen.; OFITE 21X, "Thisy Taj Tpeny M.y IFATIRZ Fb

FFFE@EL LoD, sy VWX PAafEensg X9, NORIEETFZ L
2HIFTY, ZOL)BINMDTF—L2 KREOXIIHLTEIHR) LT, b=t
b =2 DEDY ZEERATE L L0 ) DD, BERT D LRD—2BI¢F,

Google Colaboratory |=® Transformers>* % {#i- T, bert-base-cased 235X % ED {5 \»

This [MASK] a pen

[

bert-base-cased

T T ]

This is a pen

6: bert-base-cased |2 E T 2 73H D 7 — A

2Yhttps://huggingface.co/bert-base-cased

RUZ 2w TRV, X, a3 A VEMEQ2OXRZ FLOREZ, RZbALD2—2Yy K- /LA
THE| 5 7)) D31 ITHEV, 2V ) ERTT,

(22lbert-base-cased DELTIE, /IO HD [MASK] I AT, X% T [CLS]. XDYJH% %3 [SEP],
KAGE#R T [UNK], ZE =27 v %K T [PAD] R EbHOONE T,

BIBERT Db ) — DD LRIE, LEXDEND 248§ 207 — LTS, AETREREEA,

(241 Thomas Wolf, Lysandre Debut, Victor Sanh, Julien Chaumond, Clement Delangue, Anthony Moi, Pierric
Cistac, Tim Rault, Rémi Louf, Morgan Funtowicz, Joe Davison, Sam Shleifer, Patrick von Platen, Clara Ma,
Yacine Jernite, Julien Plu, Canwen Xu, Teven Le Scao, Sylvain Gugger, Mariama Drame, Quentin Lhoest,
Alexander M. Rush: Transformers: State-of-the-Art Natural Language Processing, Proceedings of the 2020
Conference on Empirical Methods in Natural Language Processing (October 2020): System Demonstrations,
pp-38-45.
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!pip install transformers

from transformers import AutoTokenizer,AutoModelForMaskedLM,FillMaskPipeline
brt="bert-base-cased"

tkz=AutoTokenizer.from_pretrained(brt)
mdl=AutoModelForMaskedLM.from_pretrained(brt)

fmp=FillMaskPipeline (tokenizer=tkz,model=mdl)

prd=fmp("This [MASK] a pen.")

print("\n".join("{:8} {:.03f}".format (t["token_str"],t["score"]) for t in prd))

was 0.482
is 0.402
from 0.008
had 0.007
has 0.007

7: "This [MASK] apen.; IZX§ 278D 7 —20 707 7 L ERTR

FETETVLD0, AL TAHAZEL £ 9 (XI7), "This IMASK] apen.; %7 I TH
5L, Twas) D3482%. Tis) 23402% L 7>TED, HIOINTWEXRT FLDS Twas)
& Tisy OFEIT, 2% Twas) IV E3D D 7,

BERT % % SiEihiR T 2 BUCRIE & 22 2 DIk, BT ILDO AN E W 9 Hifi % K E
LTWBHTY, Sl k> TE (% & 2 I IPEFEICEB W TIE), X E W) B
TLOHETIEH D A, HDVIESNSTD TORPLE | AL, ANy XYL
BOHlE% S H D £F, THUTK L RoBERTa 1, L&) Bz {KEET, F—27 v D
WOz HWT, RO —LDARIZFHL L 2 F 2B IR 0ET, Zutkbh, XEw
JHAICiRDNS Z LR, REOXEZ AL TE LD TT,

roberta-classical-chinese-base-char®&, WHLREGEIC BT AT L2 F—7 v L AL,
TR TOTMD 7 — 4 (K 8) #¥FH LT N TT, FETF (F 26000 FfH) O A
7713 UTF-8 T9 2%, WHIIZIZ 768 XIuD X7 PV TRIELL £9, Google Colaboratory
@ Transformers T 45 [MASK] Zia A, Z2/XMloT 52707708, ZOEZK9

% [MASK] # &} A

N R SR S

roberta-classical-chinese-base-char

oL

55 IR H if A

8: roberta-classical-chinese-base-char (25 1} % 7 7 — A

2SIhttps://huggingface.co/KoichiYasuoka/roberta-classical-chinese-base-char
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WRLET, Ty 28199%E7%>TwT, TAJ DRIBIZATTOED03000 £7,

BERT/RoBERTa € 7V, M Z % 2 &T, 4 & IGHAIRETT,
W7 bV 2 RElEHRZ &EAZEIE, MFdGIEIEd, ROZIFITREELEARLR
BIE, BOZBUMHTICEZ T, UDICBWTIE, RIS XRY v 7R D Z T RNTIC.
BERT/RoBERTa E 7V ZIGHT 5 2 LN TEE T,

!pip install transformers

from transformers import AutoTokenizer,AutoModelForMaskedLM,FillMaskPipeline
brt="KoichiYasuoka/roberta-classical-chinese-base-char"
tkz=AutoTokenizer.from_pretrained(brt)
mdl=AutoModelForMaskedLM.from_pretrained(brt)

fmp=FillMaskPipeline (tokenizer=tkz,model=mdl)

prd=fmp ("% [MASKIZEIGA™)

print("\n".join("{:8} {:.03f}".format(t["token_str"],t["score"]) for t in prd))

N 0.327
i 0.199
55 0.129
it 0.054
it 0.047

X 9: T4 [MASK]HBAL ICXT A3/ —La 7075 L LGSR

1.4 Universal Dependencies (2351} 5 1% D 32 1) figbr

R0 ZITENTIZ, UDICX B3SO T, THH., L D@EHT 7L Y X LD
VLTOET, CNSDROZIFHEH 7L X L%, IREBERE 7LD XL &R
fIFR 7L Y R BT, L £,

arc-swap?? ICRE I N A IREEEBR I 7 L 2 X L%, HEEFID D 6 RREICIH D -
T THHM (stack-buffer boundary) Z BB L T <, L) A X =Y TUHZ B IR0
T, HERY 2B 249 &R, DToeEaicEMLanxd,

Shift THIR, %4 1 ks, BET 5%,

Reduce "HHIR; OT CLEDHGFEZRE L T, TR RAET,
Left-Arc "R, OFT CHDOHEDP S, T CLEDHEANY v 7 28,
Right-Arc "R O CEDOHEDP S, T CHDHFEAY Vv 7 28
Unshift "HIE, 2/ 1 ¥3Ey, BEid 5,

e Swap "EHM, O F CHDHFEL, TCLEDHGERZ ANEZ 5,

HFE2I T Reduce ST, THE R Y Vv ERD BRI NS T, REEERE 7 )L o
Y ZLIIRET T, BNHIZK 10 IR L £9, ITRERICEWT, AZV Y 708370 0E

[26]Joakim Nivre: Non-Projective Dependency Parsing in Expected Linear Time, Proceedings of the Joint Con-
ference of the 47th Annual Meeting of the ACL and the 4th International Joint Conference on Natural Language
Processing of the AFNLP (August 2009), pp.351-359.
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AWho did you wait for ?

Shift

Who . did you wait for ?
Shift

Who did A you wait for ?
Shift

Who did you A wait for ?

Left-Arc vhnsubij

Who did you A wait for ?
Reduce

Who did A wait for ?
Left-Arc ﬁaux
Who did ) wait for ?

Reduce
Who A wait  for ?

Shift
Who wait A for ?

Swap
Who for A wait ?

Unshift

Who A for wait ?
Right-Arc hcas
Who A for wait ?
Shift ( casej
Who for A wait ?
Reduce

Who A wait  ?
Left-Arc ﬁobl .
Who A wait  ?

Reduce
A wait  ?

Shift
wait A ?
Right-Arc ﬁpunctj
wait A ?

Shift ﬁpunctw
wait ? A
Reduce

wait A
Reduce

root

obl
aux |
l rnsubj [—punct

Who did you wait for ?

10: JREEERR 7 )L 2 X LI Xk %5 "TWho did you wait for?; D& b 3213 fi#AT
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RSN LTI, JEE X root 2D KT E T, &E. 6D I % Unshift - Swap % 524
LG, VU 7Iis8EZ03% 5 UD 22 £ A, £/, BIEOHEEITE VT,
Left-Arc D[E%1Z % Reduce % . Right-Arc DE#(Z 13 Shift & Reduce 2, Z#LZ L FE
EOTEBRIE L FENERTT,

Biaffine® N fRFE I N 2 BHEATIIEL 7 L ) A A%, UDIKFIEZ HIn 7 7 7 & Al
L. 2O 2RO £T, 2L 21X, K104 T "Who did you wait for?; DM 7

— Ccase —

77 Chiu | T Ll 6x6 DRHETIIE RO T (X 11),

obl aux nsubj root punct

EURIICIZ, BEETHI ORI T L ICEHEzER | DEYN DD, MAKRST ED oot 6 1 2%
ER, LWV DERMERINICE IR VWET, 27, V=R ELTCLEIEELH D
C. J#'H Chu-Liu-Edmonds X1 2 flio TV —7%2MHE L £,

Who did you wait for ?

case

obl [ aux |nsubj| root punct

X 11: BT/ 7L 2 R A2 X % "TWho did you wait for? ) D& D 32 i@kt

IREEEREA 7 )L ) X L1k, BERT/RoBERTa €7V % v 3 2 & THER LA T
Z2PNDTED, THUIFEEBDLLVE L woTY, —J7, BT T LY X4,
BERT/RoBERTa € 7V & DMEEBRWEEZ 6N F T, 2L, BEETIIR 7 LY X
2T BERT/RoBERTa € 7V 2 v % &, GHREEEIR (X €Y 5 GPU) 2 KEICHEL T
%255, BERT/ROBERTa EF LA L 2 WEES H D 2 £,

(2"1Timothy Dozat, Christopher D. Manning: Deep Biaffine Attention for Neural Dependency Parsing, 5th In-
ternational Conference on Learning Representations (April 2017), C25.

(281H. N. Gabow, Z. Galil, T. Spencer and R. E. Tarjan: Efficient Algorithms for Finding Minimum Spanning
Trees in Undirected and Directed Graphs, Combinatorica, Vol.6, No.2 (June 1986), pp.109-122.

(29 Alireza Mohammadshahi, James Henderson: Graph-to-Graph Transformer for Transition-based Dependency
Parsing, Findings of the Association for Computational Linguistics: EMNLP 2020 (November 2020), pp.3278-
3289.
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2 R G G B
2.1 HURIER UD IS8 2 aih 5 &2y

A EEE (S0 13, HEE & HEEORNC XY ) 237 K, XEXDRIZHXYID 236 1
FHA, 0D, AXEMENZ P EFEOEEFETH D, FHICIE, HFEI i
I A TW AT T,

L EEE UD I B 2 EMN S X, VICE 21X, AXXOKETIC UPOS %2 57
LUEHETT, 72720, HEREREICE T 2§58 R 32 XF U Db Db H DT, %
DEEE, EEOET % F L DD UPOS #45 L £, Transformers D257 XY »
PERAGEES, 1 LFOPIEICH L TIZUPOS 2 7L E LTHNE L, 2 XFU Eo
oL TR, 1 XFEHIC TB-) Z24H1) 72 UPOS %, 2 3CFHBEIC TI-5 2 A1) 72 UPOS
., ZNETNNET L0 APEZoNET, iUk ) FEEICIE, BEROETE M
FEICE EDOD, UPOS 25T LN TEET,

'pip install deplacy transformers
class SeqL(object):
def __init__(self,bert,aggr="none"):
from transformers import pipeline
self .pipeline=pipeline(task="ner" ,model=bert,aggregation_strategy=aggr)
self.entity="entity" if aggr=="none" else "entity_group"
def call__(self,text):

w=[(t["start"],t["end"],t[self.entity]) for t in self.pipeline(text)]

u="# text = "+text.replace("\n"," ")+"\n"

for i,(s,e,p) in enumerate(w,1):
m="_" if i<len(w) and w[i] [0]<e else "SpaceAfter=No"
ut="\t".join([str(i),text[s:e],"_",pl+["_"1*5+[m])+"\n"

return u+"\n"
nlp=SeqL ("KoichiYasuoka/roberta-classical-chinese-base-upos")
doc=nlp ("F F MR & Z AT I w77 A IRGEF A FITT AR A IS )
import deplacy
deplacy.serve(doc,port=None)

(noun)  (verB) (veEmrB) (cconNd) (Noun) (vErB) (PRON)  (ADV) (abv) (vemrB) (PART)

F oA OB W OB B 2 K A B T

(verB) (NounN) (abp) (veEmB) (NOunN) (VvErB) (ADV) (abv) (verB) (PART) (NOUN)

E B B B 5 % X K ®£ F A

(abv) (verB) (ccony) (abv) (vErB) (ADV) (abv) (B-NOUN]) (I-NOUN) (PART)
A ®MM m A~ &®m ~ KT E F F

12: roberta-classical-chinese-base-upos {2 & % UPOS fif 5-
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Google Colaboratory |=® Transformers % J\>"C, roberta-classical-chinese-base-upos!*”!
T T HERMRG E 2 AIRHEFA I H & S5 R A IREE T AA A AMRA A - F) 12 UPOS
55707708, ZOMREERI12ISRLET, THF) M2 XFOEFETH D,
"F 1 12B-NOUN 25, ", IZI-NOUN 23 G- 83nTw k9, AT, DUHIET 1 743
BEEE 1EE LHE SN TW T, ZNZHUT UPOS 35S T,

Transformers D257 X)) ¥ 7%, D& I TE £ 9, roberta-classical-chinese-
base-sentence-segmentation*!Z | L [EFE D Y] D 12 Transformers O R4 7 X ¥ 7
ZHVTOET, BN, KEHOBEFIINT 5 7 X)L% B, SCROEFITNT 2 5
NVZELL, B'M-E3-E2-EZHTHXELLET, L, 1 XFDATHIK
INBXIF, FINVZSELET, 2P THEKINE XD I~ LE, B-EELET,
3XFTHRINE XD I ANVIE, B-E2-ELLET, 4 XFTHRINLEXD T )L
3. B-E3-E2-E&L %9,

!pip install deplacy transformers
class SeqL(object):
def __init__(self,bert,aggr="none"):
from transformers import pipeline
self.pipeline=pipeline(task="ner" ,model=bert,aggregation_strategy=aggr)
self.entity="entity" if aggr=="none" else "entity_group"
def call__(self,text):

w=[(t["start"],t["end"],t[self.entity]) for t in self.pipeline(text)]

u="# text = "+text.replace("\n"," ")+"\n"

for i,(s,e,p) in enumerate(w,1):
m="_" if i<len(w) and w[i] [0]<e else "SpaceAfter=No"
u+="\t".join([str(i),text[s:el,"_",pl+["_"1*5+[m])+"\n"

return u+"\n"
nlp=SeqL ("KoichiYasuoka/roberta-classical-chinese-base-sentence-segmentation")
doc=nlp (" HEAM B Z A I FETF-A M H a7 KA IGET AAANTAA IR 7))
import deplacy
deplacy.serve(doc,port=None)

(@]
¥ B B m B ¥ Z X K H T
™ ™
E B B # A X &~ 71 & F A
(@] (@] (@]
A @M wm O~ B X K B F F

13: roberta-classical-chinese-base-sentence-segmentation (2 & % dy HiLrp [EFE D 3CH) b

Bt tps://huggingface.co/KoichiYasuoka/roberta-classical-chinese-base-upos
BN 2 —: Transformers % FH\» 7 5 HLARERE 30 XU D € 7L O 8UE, AXBEavEa—F T v
RYTL TUAHATA 2021 fw3CEE (2021 4F 12 H), pp.104-109.
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Google Colaboratory =@ Transformers % [>T, roberta-classical-chinese-base-sentence-
segmentation C " HER[IR E . Z AT B H 77 KA IREE- AR A IR A TR S+
Ty 2T 7u 768, ZOMEEK13IRLET, TFH) TEMiEZ, TR
IRy TEREET AR TSRS TARANT AR TARE T ©720ict] 6
NTVLDB00) £,

2.2 WHHUREZEUD 2B 2180 32\ kT

SuPar-Kanbun®321&, BEEEITHIRIOMR D Z TN 7L 2D X 6%, s EEE 125
H L TwE 9, UPOS fMaaflE &3 ) b [HEIRFICHEE: L TE D, roberta-classical-chinese-
base-char IZ X % T4 —) A v 7 V@Gt T9, Google Colaboratory |=? SuPar-Kanbun %
T, TFHEMRE Z AT B H i 7 - A IS AA I AR AINE T 26
NG YD RO RIS 2 70T a . ZORBREEN 4R LET, HXD
MRS R 2, EHICH TV ZEITLEL XD,

CFHy &, B85 THy OFFEDS 71 EwIHILTHH, FiEZERT nsubj TEDINT
WET, TEMRRE 2 1k, WFIERE T ik o T TEy L T EE I N TL T,
FEd, & Ty Hconj<T. M8, & MMy eeTEBNTVET, T2, 13 ¥, oHW
T, obj CENTWE Y, TR 13 TH) ORMEHIEE T, AR obl TETEIATYT
23, drHLHR[EEE UD Tld, obl Z4K5E L 7 obl:tmod (RFIC B3 2 AMg#iiEE) 2 E A L T
9, "ARFT, 3. T4 & Tl 2swednd T3 Z2EABM L Tw»T, wIing
advmod TEBNTWE T, ) 13Xz BT 2K DM&BIE (sentence particle) T
T, ZNE2ERTELILUDBRORIT Y IFHEK 4128720, discourse:sp #EH AR L
TwET, "EHEEAGR &, "Gl & THEAK) o226l T,
L5 D3 parataxis TEBNTWE T, T, 13 T™H) OHINEET, obj TEBNTWwE T,
DT 13 TR OFRMERIGE T, AK obl TEC L 2 AT, IURERE UD Tld. obl
Z JL5R U 72 obl:imod (G HTICBE 9 2 pH&HliRE) 2 EA L Tw T, 2L NLEG) OWNER
TlE, B D) GHEPERE UD ISR L v ) B <L BhE & LTl 9704
D34 T 2B L T\, amod TEXNLTWE T, B, BilEH TH) b T
ZBHIL T3 EARL L, KEREZRT case TEBNTVE T, TRIREEF ) 13 TAIR
T L FRROMKEREGE T, TARENNAR, (X, Ty ick->T Ty & T, 2%
BEINTWT, Ty & Ty 2SconjT, "y & Tifiy 25ce TEINTWET, TA
W THEL & T OWGOFEBLEEEZSNDZDTTD, EWHD A 12 nsubj T%
BT ET, T, THy & M) I2iE, Z20FNEBED T4 H5E G L TWwT,
WD advmod TELNTWE T, TARE T X, TATRET)  TAREET) &
KLU 7R FE T2, T PEHFETH Y a7 X TT (RELEELEHLH
DEHA),

BALZRAZE—, 7 4y TN 7V AT 4 7 SFRRIE, Y, (LGRS, R, SeREE, RS, i
FH—3: i EEE (% 30) Universal Dependencies & Z DI, EHRAEE 250G, Vol.63, No.2 (2022 4 2
H), pp.355-363.

[33Herman Leung, Rafagl Poiret, Tak-sum Wong, Xinying Chen, Kim Gerdes and John Lee: Developing Uni-
versal Dependencies for Mandarin Chinese, 12th Workshop on Asian Language Resources (December 2016),
pp-20-29.

BALZZE—, 7 4y TNy 7 AT 4 7 v, SFMAE, MY, (LRES, —REEETA, $oAREE, M5 &
BRHRERE (B0 OEREFEMNT & Z DI, [ HLE A 25 3GE, Vol.59, No.2 (2018 4 2 H), pp.323-331.
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!pip install suparkanbun
import suparkanbun
nlp=suparkanbun.load(Danku=True)

doc=nlp (" HEAMNG B 2 AT M B 3277 KA IRGE T AAANTARA IR A7)

import deplacy
deplacy.serve(doc,port=None)

ROOT
nsubj l
NOUN
n &, A A v, 5058, 1T A fE
ROOT

conj

l———

l b}obl:tmod~‘ l [—objj

<
5lm
|0
g|m

(ccond) (NOuN)

(verB) (PRON)

v, 858,174, 81 B, 4, 351 n, &5 v, 858,174, 81 n, A&, AT,
3% =+ 33
2 m K B X
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advmod
advmod discourse:sp

VERB PART

VB EE ER ETEETE < v, ERE P EGESS
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(@]

[0)

—
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-

parataxis

case

amodAi ;obl:lmod]
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m
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n, &5, A BIR

<
&
=
B
)
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=

bt

(AbP)

v BB L,

B B

(verB) (NOUN)

(VERB)
2

vBFELEE B nEBREEMER  vBETABY
S
1R 2R

ROOT
advmod
advmod discourse:sp
VERB PART
VB EE R v, Bl SEE B N 4 p.BhiE, AR,
7 S S
ROOT
conj
cC
advmod advmod
VERB] (CCONJ
v, Bh38, 172, Bh{E p.BhEA HE 4, 3651 v, B, BE BR B3
|

sl

m A

ROOT

l advmod

‘-advmodA{ (discourse:sp}

(ADv)

v, Bl EE BR

S

(ADv)

v, BlEE S0 B

7R

(NOUN)

n, %5, A 172

aF

(PART)

PR A,

;}Z

14: SuPar-Kanbun 12 X % gy B [EEED LR D 32 1) fidhr
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Z D X 9 T SuPar-Kanbun (%, EFDFITH 5 XIS G2 E 2w, 61
BEEDOINR D ZIRET 2B 2% ) 2 & T, HXOKEEEZE L 3, 48, Hi
HERE UD DR D22 Zicid, £4 X 14124, ZEXDFEE%E T nsubj:pass.
HE % 27 compound:redup, BEAl41 %2 £ flatvv b H v 54 969,

2.3 HLh[EEE I = RoBERTa & 7)1 D) #ifE

Google Colaboratory = esupar®-C, di#tH[EGFE T = RoBERTa € 7Lz #ff L TA
FLx), FHZKI5~19ITRL £,

NS, AD7ODHLZHERL £ L X9 (1X15), traintxt DFAXOMFLE LT,
Z 1% UD_Classical_Chinese-Kyoto®1%2 JGIC L TW £ §45, fFAICIG L. flbod [0 % 1
HBTA5DH00TL k9, %E., UD_Classical_Chinese-Kyoto D4 CoNLL-U 7 7 A )L,
mai {5« 68 0 ZIF T OLE IO VX 7,

felF T, ANLFAN 2 ISR 57290 D F — 27 F 4 Y% my-dir/tokenizer-Izh
WAERL £ L &9, X116 TlX. BertTokenizerFast & \»9 Transformers D b — 72 F A ¥ %
flioT, BMXF =27 FAF2ERL T E T,

!pip install esupar

import os
url="https://github.com/UniversalDependencies/UD_Classical_Chinese-Kyoto"
d=os.path.basename (url)

'test -d {d} || git clone --depth=1 {url}

!for F in train dev test ; do cp {d}/*-$$F.conllu $$F.conllu ; done

!sed -n ’s/"# text = //p’ *.conllu > train.txt

¥ 15: dULpEZE = =€ FOLEWED 72 © O HE(

from transformers import BertTokenizerFast
from tokenizers.pre_tokenizers import Sequence,Whitespace,Split
from tokenizers import Regex
s=["[cLs]","[PAD]","[SEP]"," [UNK]"," [MASK]"]
with open("train.txt","r",encoding="utf-8") as r:
v=set(c for c in r.read() if not c.isspace())
with open("vocab.txt","w",encoding="utf-8") as w:
print("\n".join(s+sorted(v)),file=w)
tkz=BertTokenizerFast (vocab_file="vocab.txt",never_split=s,
do_lower_case=False,strip_accents=False,tokenize_chinese_chars=True)
b=tkz.backend_tokenizer
b.pre_tokenizer=Sequence ([Whitespace(),Split(Regex("."),"isolated")])
b.decoder.prefix=b.model.continuing_subword_prefix=""
tkz.save_pretrained ("my-dir/tokenizer-1zh")

16: W R EEEANT SO b — 7 F A P OIERR

BShttps://universaldependencies.org/lzh/#syntax

Béhttps://github.com/KoichiYasuoka/esupar

[371Koichi Yasuoka: Universal Dependencies Treebank of the Four Books in Classical Chinese, DADH2019:
10th International Conference of Digital Archives and Digital Humanities (December 2019), pp.20-28.
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from transformers import (AutoTokenizer,RobertaConfig,RobertaForMaskedLM,
DataCollatorForLanguageModeling,TrainingArguments,Trainer)
tkz=AutoTokenizer.from_pretrained("my-dir/tokenizer-1zh" ,model_max_length=128)
tkz.backend_tokenizer.model.max_input_chars_per_word=tkz.model_max_length
t=tkz.convert_tokens_to_ids(["[CLS]","[PAD]","[SEP]"," [UNK]"," [MASK]"])
cfg=RobertaConfig(hidden_size=256,num_hidden_layers=12,num_attention_heads=4,
intermediate_size=768,max_position_embeddings=tkz.model_max_length,
vocab_size=len(tkz) ,tokenizer_class=type(tkz).__name__,
bos_token_id=t[0] ,pad_token_id=t[1],eos_token_id=t[2])
arg=TrainingArguments (num_train_epochs=3,per_device_train_batch_size=64,
output_dir="/tmp",overwrite_output_dir=True,save_total_limit=2)
class ReadLineDataset(object):
def __init__(self,file,tokenizer):
self.tokenizer=tokenizer
with open(file,"r",encoding="utf-8") as r:
self.lines=[s.strip() for s in r if s.strip(Q!=""]
__len__=lambda self:len(self.lines)
__getitem__=lambda self,i:self.tokenizer(self.lines[i],truncation=True,
add_special_tokens=True,max_length=self.tokenizer.model_max_length-2)
trn=Trainer (args=arg,data_collator=DataCollatorForLanguageModeling(tkz),
model=RobertaForMaskedLM(cfg) ,train_dataset=ReadLineDataset ("train.txt",tkz))
trn.train()
trn.save_model ("my-dir/roberta-1zh")
tkz.save_pretrained("my-dir/roberta-1zh")

17: HHLp[EZE = = RoBERTa € 7LV DR

import torch
from transformers import AutoTokenizer,AutoModelForMaskedLM
from esupar.tradify import tradify
tkz=AutoTokenizer.from_pretrained("my-dir/roberta-1zh")
mdl=AutoModelForMaskedLM.from_pretrained("my-dir/roberta-1zh")
c=[(k,v) for k,v in tradify.items() if tkz.add_tokens([k,v])==1]
e=mdl.resize_token_embeddings (len(tkz))
with torch.no_grad():
for k,v in c:

t=sorted(tkz.convert_tokens_to_ids([k,v]))

e.weight[t[1],:]=e.weight [t [0],:]
mdl.set_input_embeddings(e)
mdl.save_pretrained("my-dir/roberta-lzh-ext")
tkz.save_pretrained("my-dir/roberta-lzh-ext")

18: HHLH[EZE 3 = RoBERTa & 7L DR (FAATHEM)

!python -m esupar.train my-dir/roberta-lzh-ext my-dir/roberta-lzh-upos

19: W SRR U A A 5 - 6 D B2 T S = 7L o AR
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RIZ train.txt D 135> 5, RoBERTa & 7 /L % my-dir/roberta-lzh IZfERR L £ L &k 9, K
17 T, A 128 b—=2 >« AR BV 256 K00 - RS 12 - 77 v av
A~y F4fE - hENT7 PV T68 KILE ), PRNSOHDETIVIZLTED, CPULS |
RFEIREEZ, GPU 726 10 TREECIERTE £ 9, 77 L. T @ RoBERTa € 7 /L3 BT
TEoNTE D, HADHHE PP PEOMLTIZEEFNTwEEA, 22T, INh5
DEEFIINLRZ FVDavr—z2E kv, #HifkE€ 7))V % my-dir/roberta-1zh-ext 12
RELEL &9 (M 18),

%12, my-dir/roberta-1zh-ext & UD_Classical_Chinese-Kyoto 7> 5. fhiilff 5 - {7 ) 52
\Jfi#HTE 7V my-dir/roberta-lzh-upos Z8/EL £ L £ 9 (M 19), 772, BEEEATIIEI 7L 2
YR LDEFZPORANE (. GPU TH 3RHEE > TLEWET,

9 % < my-dir/roberta-1zh-upos D3EUETE 720> & ) B>, esupar TTAFLTAHAEL &)
(X120), EFOAL ST, HROHEMEFCHEO LA THI NS, St
5 - fROZIBHTE 53T DT, ¥OML TATFI W,

% 72 AUZX 21 1, my-dir/roberta-1zh-ext & UD_Classical_Chinese-Kyoto 2> 5, & =3
) € 7V my-dir/roberta-lzh-seg ZEK (7 7 A ¥ F 2 —=v ) T2 7075 LT,
L, SZETLVTIIYI) ORFEN LS 0D T, b2 EREIBETIVEERL 2
SV TL &9,

!pip install esupar

import esupar
nlp=esupar.load("my-dir/roberta-lzh-upos")
doc=nlp("J7DLEIHBA")

import deplacy
deplacy.serve(doc,port=None)

root

R TR R

(verB) (Noun) (PART) (VERB) (NOUN)
5 o & A A

20: HHPEEEE U SEN G - RO ZTET S =T VDT A b
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from transformers import (AutoTokenizer,AutoModelForTokenClassification,
AutoConfig,DataCollatorForTokenClassification,TrainingArguments,Trainer)
brt="my-dir/roberta-lzh-ext"
tkz=AutoTokenizer.from_pretrained(brt)
lid={"B":0,"E":1,"E2":2,"E3":3,"M":4,"S":5}
cfg=AutoConfig.from_pretrained(brt,num_labels=len(lid),label2id=1id,
id2label={i:1 for 1,i in lid.items()})
arg=TrainingArguments (num_train_epochs=3,per_device_train_batch_size=64,
output_dir="/tmp",overwrite_output_dir=True,save_total_limit=2)
wd=cfg.max_position_embeddings-3
dat=[{"input_ids": [tkz.cls_token_id],"labels":[5]}]
with open("train.conllu","r",encoding="utf-8") as r:
for t in [s[9:].strip() for s in r if s.startswith("# text = ")]:
i=tkz(t,add_special_tokens=False) ["input_ids"]
j=[0 if len(i)>1 else 5]+[min(k,4) for k in range(len(i)-1,0,-1)]
if len(dat[-1] ["input_ids"])+len(i)>wd:
dat.append({"input_ids": [tkz.cls_token_id]+i[0:wd],"labels": [5]+j[0:wd]})
elif len(i)>0:
dat[-1] ["input_ids"].extend (i)
dat[-1] ["labels"] .extend(j)
trn=Trainer (args=arg,data_collator=DataCollatorForTokenClassification(tkz),
model=AutoModelForTokenClassification.from_pretrained(brt,config=cfg),
train_dataset=dat)
trn.train()
trn.save_model ("my-dir/roberta-lzh-seg")
tkz.save_pretrained("my-dir/roberta-lzh-seg")

21: HHPERESCYI ) S =€ 7V DK
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3 HAGES

HESHEL L COHAEX, HiEEFEOMICXYID NS A, 22 b, HiE
DEIICIE DD T, A LBBEFERMELN TV B0 TF (X22), HAREUD
T, INSOHEERDH L, EEEVHEHL & FEEFR MY R— I N0 ET, 2
D—757T. HAFEBERT/RoBERTa € 7LD + — 7 Y Ei&, EFEMHEEAL (H D 0IZZFD
ML) PXTFHAD D DB D TTH, KR2UND F—7 v EZ2FRHAL TV ET
NbHh, PRDEMELTHET,

EREMPRLHDE || & || 2248 || 12 || Do || TN || 8| o || EEE || @ ||
AR F (IS |PRE || [ FL ]| 23 [ e || st || T2 ]

EEFEEHDE || 248 || 1Sh o T || PR || @ || 3 || o ||
BORKE |1 || KR o | FELAR || 23 || G || S# ]| Tw 3 ||

SCHi || BFFEICD > T | /INERD || HEFED ||
HEFIC || KRR || Lzt || Hoeos T3 ||

22: [EFEMREELAL - [EEEDTR BLAL - SCH

3.1 BEEWPEHALICS &0 < iailht 5 & 68 D 220 @bt

SuPar-UniDiclPM&, H2230# (+Wikipedia) BERT € 7 /L1401 % R— 212 BHEZTHIRIOL%R
DZFT 7L 2 ) R L%, EFEFFEERALANTICSE L Cw 9, RERMT CEEEY D -
XPOS il -5 21X, MeCab*! & UniDic*? % il L T\> £ 3, Google Colaboratory
@ SuPar-UniDic % H\ T, TRZEICD 7 > TUNEKROEFEOHRIF ICKEOH L iz
DHGHENTWS ) Z2agMs - ROZIWBN T2 7077488, ZOREZK 23 1R
LET, Rz Rz icLEL X)),

EEEUMEHEAL UD TlE, TR TNERS TEBEREE ) PEBOBEEICT PN T T,
compound TEN T 5 DRI TT, VNERDEREOHRE ) 13, Add f %z
Efli LT\ T nmod TEBNLT W2 EHEFIC, T, 23case TEBN TV T, TRED
fLiz, bRERTT, T&%H) 13 Thk>T) O=IKTH D, obl TEIN TV 5 L [Hl
2, Tizy dcase TN TWET, Lz X THHoo Ty OFETH D, nsubj
TEXN TS EFHFHC, T2 23case TEBINTWET, 2P FEICHOA> T, 1k T

[38]Mai Omura, Aya Wakasa, Masayuki Asahara: Word Delimitation Issues in UD Japanese, Proceedings of the
5th Workshop on Universal Dependencies (December 2021), pp.142-150.

(3912222 —: 1L Universal Dependencies & £ 1) 32 F T — )L, £ 3 [A] Universal Dependencies 235
W2 (2021 4 6 H).

“Ohttps://github.com/akirakubo/bert-japanese-aozora

(41 Taku Kudo, Kaoru Yamamoto, Yuji Matsumoto: Applying Conditional Random Fields to Japanese Morpho-
logical Analysis, Proceedings of the 2004 Conference on Empirical Methods in Natural Language Processing
(July 2004), pp.230-237.

2MR G, AINREEUE, MRS R, ILHE, ZIMEH, WuiE s, IMEEiR: 2 — S AHARELD IO DFE
B TERER M LR OB & Z DG, BHAGERE, 56 22 5 (2007 4£ 10 H), pp.101-123.
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!pip install suparunidic

import suparunidic

nlp=suparunidic.load("gendai")

doc=nlp (" FFEIC D > UNARDIEFEDBRFICKEOM LisHe o Tw5")
import deplacy

deplacy.serve(doc,port=None)

advc
nmod nmod
ompound ase markj {compound] [—case case ompound
ﬁ (NouN)  (ADP) lVERB| (scony) (Noun) (NOUN)
1EEE BB Hh% A& BHE PEERENDE S EEEE] 1ERE R R R Bhael-H8BhEE B R R EETE BB
- (== T E N
2 FF | bl T N ER O EHFE O HH
ROOT
advcl
obl aux:
nmod nmod nsubj mark
|l[—6859j —aux

(ompoun -case l
NOUN NOUN (noun)  (AaDP)  (VERB) AUX) (scond) (Aux
g BHE—# Bhee B DEETFE

ERE-BAN-—HK BhiA-1RBhER ER-ERRA MR BhiF-1REHER BE-EBEE—M BhER-ARENER BhEhER

£ T AE O B H AL S T W3
23: SuPar-UniDic IZ & % HAGELR D 321 f@bT (EREUHE HAT)

LigasHw s Ty oEMAEHiEicd H. advel TEBNLTWE T, T3 1E, UniDic
i (XPOS) 2% TEhE-JEEHZARE ) DT, 2 2 TIFIEHVZ &£ A% L TUPOS %
AUX 12§ % ERIRFIZ, aux TEPXIN TV E T,

[EFEWFALHAL UD Tlk, XPOS & UPOS 23t (e L T £ 9, XPOS & UniDic /iy
Az L TWBDTT DY, UPOS DM SN — L EIZ AL TWwWA 72T, ik
Bl LT TEES RIS HE T 2 (N24) 2R TAZL &), T#EE D UniDic fiilld
4@ A - ARG RTRE ) T2, TEEEZ ) (ITRIRE OB EET]) & L Til) R Z
TH D, UPOS (& ADJ 234 TT, THHET 2 ) Y EdEEI L LTk ) RE T, UPOS I
VERB 23%4C4, 72721 T#iEx, & T#HET 2, b, EREVHEHRMTIE 2 DD Hi5E
Wit CT L) DT, T, o UPOS I, ZNZ4ADJ &£ VERBZ 5L T 7,

!pip install suparunidic
import suparunidic
nlp=suparunidic.load("gendai")
doc=nlp ("¥EfS 4 HEER X HEET 5
import deplacy
deplacy.serve(doc,port=None)

ROOT

ﬂsum

aux

B xi% 5 m»m 1 25 ﬁ%]‘rﬂ KB Efj 7l-(REhEF LRERLEYIVRATRE  BHEA-FEEIIATAE

S T HE @ BE 75

24: EZEWHEHAL UD I8 1) % XPOS (UniDic fE) & UPOS 9 B#%
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3.2 [FEEEMPE ST S = RoBERTa & 7))L 0l

Google Colaboratory _[=? esupar T, EFEUEHLAZ S = RoBERTa € 7L 2 8 L TH
FL&9), FIHZK25~28 1T/ L £7,

R, FBRD 72O DLEZMEf L £ L & 9 (M25), train.txt DLEDMFLE LT, 2
Z TlZ UD Japanese-GSD!! & Wikitext-JA* 2 JGIC L TWE §23, ARG, ko H
KEXZHETH52DH0WTL &9, %, UDJapanese-GSD D4 CoNLL-U 7 7 A )V
. wEA S - R DRI OAEICDHCE T,

'pip install esupar fugashi unidic-lite
import os,urllib.request
url="https://github.com/UniversalDependencies/UD_Japanese-GSD"
d=os.path.basename (url)
'test -d {d} || git clone --depth=1 {url}
!for F in train dev test ; do cp {d}/*-$$F.conllu $$F.conllu ; done
!sed -n ’s/"# text = //p’ *.conllu > train.txt
url="http://www.lsta.media.kyoto-u.ac. jp/resource/data/wikitext-ja/"
with open("train.txt","a",encoding="utf-8") as w:
for t in ["Featured_Contents.txt","Good_Contents.txt"]:
with urllib.request.urlopen(url+t) as r:
print(r.read() .decode("utf-8") .replace(", ",", \n"),file=w)

25: EIZEHE A S =€ FIOVEWED 72 & D HEf

felF T A2 FEFEME AR T 2 720D b — 7 F A ¥ %, my-dir/tokenizer-suw
WAER L £ L & 9, X126 Tld, fugashi™' & unidic-lite®)C train.txt % FEFEMFREHALIC X Y]
h. %% BertJapaneseTokenizer & \» 9 Transformers ® &+ — 7 F A FIHHA EIFT,
FEMHREHLL b — 7 F A 2R L T E§, GEEEE (vocab_size) % 8000 12> T ¥
T, BIPVLRELSLEADPLLS LNEXEA,

'fugashi -Owakati < train.txt > token.txt

from transformers import BertJapaneseTokenizer

from tokenizers import BertWordPieceTokenizer

s=["[cLs]","[PAD]","[SEP]"," [UNK]"," [MASK]"]

wpt=BertWordPieceTokenizer (lowercase=False,strip_accents=False,
handle_chinese_chars=False)

wpt.train(files=["token.txt"],vocab_size=8000,special_tokens=s)

wpt.save_model(".")

tkz=BertJapaneseTokenizer(vocab_file="vocab.txt",word_tokenizer_type="mecab",
mecab_kwargs={"mecab_dic":"unidic_lite"},do_lower_case=False,never_split=s)

tkz.save_pretrained("my-dir/tokenizer-suw")

26: EFEWHEHAL b — 27 F A FDOIEK

(SN S, #ipef, (LT MR, KA, FRJ5IES2: UD Japanese GSD O FH3&(i & [EH RBUG WAL S, 560
2R 26 [MAER KA F A CE (2020 4F 3 H), pp.133-136 (2020).

“http://www.lsta.media.kyoto-u.ac.jp/resource/data/wikitext—ja/

Shttps://github.com/polm/fugashi

4https://github.com/polm/unidic-lite
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from transformers import (AutoTokenizer,RobertaConfig,RobertaForMaskedLM,
DataCollatorForLanguageModeling,TrainingArguments,Trainer)
tkz=AutoTokenizer.from_pretrained("my-dir/tokenizer-suw",model_max_length=128)
t=tkz.convert_tokens_to_ids(["[CLS]","[PAD]","[SEP]"," [UNK]"," [MASK]"])
cfg=RobertaConfig(hidden_size=256,num_hidden_layers=12,num_attention_heads=4,
intermediate_size=768,max_position_embeddings=tkz.model_max_length,
vocab_size=len(tkz) ,tokenizer_class=type(tkz).__name__,
bos_token_id=t [0] ,pad_token_id=t[1],eos_token_id=t[2])
arg=TrainingArguments (num_train_epochs=3,per_device_train_batch_size=64,
output_dir="/tmp",overwrite_output_dir=True,save_total_limit=2)
class ReadLineDataset(object):
def __init__(self,file,tokenizer):
self.tokenizer=tokenizer
with open(file,"r",encoding="utf-8") as r:
self.lines=[s.strip() for s in r if s.strip(Q!=""]
__len__=lambda self:len(self.lines)
__getitem__=lambda self,i:self.tokenizer(self.lines[i],truncation=True,
add_special_tokens=True,max_length=self.tokenizer.model_max_length-2)
trn=Trainer (args=arg,data_collator=DataCollatorForLanguageModeling(tkz),
model=RobertaForMaskedLM(cfg) ,train_dataset=ReadLineDataset ("train.txt",tkz))
trn.train()
trn.save_model ("my-dir/roberta-suw")
tkz.save_pretrained("my-dir/roberta-suw")

27: [EZERFFE AT S = RoBERTa € 7V DER

!python -m esupar.train my-dir/roberta-suw my-dir/roberta-suw-upos

X 28: [EFEWHEEALIAN U fE A5 - 4R D 3210 T S =€ 7L o B

'pip install esupar fugashi unidic-lite pytokenizations

import esupar

nlp=esupar.load("my-dir/roberta-suw-upos")

doc=nlp ("EFFIC D> UNARDEFEOBRFICKEDH Lis2Hveo itz
import deplacy

deplacy.serve(doc,port=None)

obl
nmod

fixed nmod
ompound fixed ompound ase cas ompound
(noun)  (NOUN IADPi [;EEB] [SC£NJ] [NgiN] [QQU;; &é#ﬂ NOUN ;ADPI (Nnoun)
FHE I bl T I EFR D D HHE

root

[H|
aill
O

obl
obl

mark:

nmod nmod nsubj
conpoun case case f——case——} P——aux l fixed
NOUN (ADP) lNOUNi (abp) (Noun)  (ADP)  (VERB) iAUX' (sconJ) (VERB)

ic K& O #lk B BL 5h T W3
29: EIAUFALHALIN WM G - 4R D ZUMHT S ZEFLDT A b

M
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RIZ train.txt DLHED> 5, RoBERTa € 7 /L % my-dir/roberta-suw IZ/EB L £ L X 9,
27 Tld, AT 128 =2 > - AART V256 K06 - RS 12J@ - 7T v ay
~y R4 - PREIRZ PV T68 KoL ), RRPIODETNICL T X TH, GPU
TH 3MHBRE,IP>TLEVET,

212, my-dir/roberta-suw & UD _Japanese-GSD 7> & | figilfif G- - £R 0 32\ fffr€ 7L
my-dir/roberta-suw-upos 2 #{EL £ L & 9 (X28), 772, BRETIIE7? L2 X LD
FIIICRAE <, GPU TH 2 RRIfRE» > TLEVE T,

9 ¥ < my-dir/roberta-suw-upos SENETE 72> £ 9 2>, esupar TT A FLTAZFEL &
9. 7% %. esupar T BertJapaneseTokenizer Z V> 23556, fugashi & unidic-lite [Zf1Z T,
pytokenizations” & AFET Y, [X[29 DHITIE, Ticb7>T) MTCwd; Y v 7 I fixed
DENTHBT, M23 L3R BHRICE>Tw5 X9 T,

3.3 [EEEWHRHNLICD &0 < Miaht G & 6] D 21T T

FEFEIHR HAL b — 2 F £ ¥ Japanese-LUW-Tokenizer*®! & | #2%3Cfi RoBERTa & 7 )L
roberta-base-japanese-luw-upos* %2 JuIZ | EFEWHRHAIC S & O MFift 5 2E 2 TAE

'pip install deplacy transformers
class SeqL(object):
def __init__(self,bert,aggr="none"):
from transformers import pipeline
self .pipeline=pipeline(task="ner" ,model=bert,aggregation_strategy=aggr)
self.entity="entity" if aggr=="none" else "entity_group"
def call__(self,text):

w=[(t["start"],t["end"],t[self.entity]) for t in self.pipeline(text)]

u="# text = "+text.replace("\n"," ")+"\n"

for i,(s,e,p) in enumerate(w,1):
m="_" if i<len(w) and w[i] [0]<e else "SpaceAfter=No"
u+="\t".join([str(i),text[s:el,"_",pl+["_"]1*5+[m])+"\n"

return ut+"\n"
nlp=SeqL ("KoichiYasuoka/roberta-base-japanese-luw-upos")
doc=nlp ("R FEICDH T > TUNERDEREDBRIEF ICKEOF Lz onTweam)
import deplacy
deplacy.serve(doc,port=None)

(B-NOouUN) (I-NOUN)  (ADP)  (Noun)  (ADP)  (Noun)  (AabP)  (NouN)  (ADP) (ADJ) (ADP)

£ FFE WOUMER O EHFE O BHHE € KE O

(B-NOoUN) (I-NOUN)  (aDP)  (vERB)  (Aux) (SconJ)
BmL & H HL 5h TWa

30: roberta-base-japanese-luw-upos Z & % UPOS i} 5-

4https://github.com/explosion/tokenizations
“8https://github.com/KoichiYasuoka/Japanese-LUW-Tokenizer
“Ihttps://huggingface.co/KoichiYasuoka/roberta-base-japanese-luw-upos
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!pip install esupar

import esupar
nlp=esupar.load("KoichiYasuoka/roberta-base-japanese-luw-upos")

doc=nlp (" FFEIC D > UNARDIEFEDBRFICKEOM LisHe o Tw5")
import deplacy

deplacy.serve(doc,port=None)

nmod nsubj

nmod nmod l
NOUN [gaﬂ [N_olu% e[%)?] [N|olu[r\1—]c [Q)P] [N|OU[N—] [gaﬂ [A_ig ADP NOUN
EEFWHTNER O EFE O #HHE I KE O #Hlks

root

obl
obl

nsubj mark
case J_taux

aDP) (VERB iAUX' (scond)
h AL 5N TWa

31: roberta-base-japanese-luw-upos 1 & % HARGESR b 32 1 i@t (EFEWFHRE B0

L X 9. Google Colaboratory _I-® Transformers % F\»C, T2 H 72> TNERDIE
HOBREEICKBOF LS5 TWw» 5 ICUPOS 2115957077 L L, ZODk
REK30WRLET, & =7 VITRINTFRY ¥ 7TUPOS Z 5L T 5D TE A,
Japanese-LUW-Tokenizer 23588E CTld 72 (. DI T4 TEE) Ticb>T) UNE
Ky Toy TEEE) "o, T8BE) Ticy TRE) Ty L) Tk ™23 THw, Tong
"Wz, Eb—=0FAXLTLEHIRD, T8 & L, 12B-NOUN, T4 & Tz,
IZI-NOUN 353w x 9, —/, TRE) ICADIBIFEIN T TH5, Z4d
NOUN D i o572 & Z 2 6 £ 7,

eV C, EREMHRHALTOMR D Z TS FTHE L £ 9. Google Colaboratory |
D esupar Z T, TRPAIEICD 72 > TUNERDEFEDBEIFICKEDH Lz 6
NTV5 ) ZROZIRNTT2 70770, ZOMBEX3NIRLET, VRO
EFEOHRIE ) 12, AFANLFAZBHI LTV Tnmod TR TV 3 EFFIC, T, 73
case TENIN TV ¥, "REOFH LR, bEKDIZTTTI, TKE) 23NOUN TiZ
%S ADJICHES>TLES>TWET, filiz) I TH D, nsubj TEBNT W2 L
IRFIC, 2% 23case TEBIN TV T, MHBEE) I=THD, obl TEBN TS L
[FIRFIC, T2 2¥case TEXN TV E T, T2YE) =K LI TV T, obl T
BT B LEFRC, Ticb7zo T, Hcase THEIBINTWVLE T,

12 2 —: Transformers & [EFEAFRHAZIC X 2 HAGER D Z T ENTE 7L O BIME, [E S - 20783
&, Vol.2022-CH-128 TASCRIEE a v Ea—4 5, No.7 (2022 452 H 19 H), pp.1-8.
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3.4 [EEEWHE N S = RoBERTa € 7))L O Hlff

Google Colaboratory [ esupar T, EFEWHZHAZ I = RoBERTa € 7 )L Z #ff L TH
FL &9, K32 TlE, K25~27 T L 72 my-dir/roberta-suw %, EREIHRHALICfE D
BT, Sl S - 4R D SZTEHTE 7L my-dir/roberta-luw-upos % #/E L T £ 9,
FEFAL YN O BertJapaneseTokenizer (NFFIYIZ 13 fugashi & unidic-lite) Z {9 2 & 127% %
DT, FEFEPHREHAZ O UD Japanese-GSDLUWPHIZEERT b — 27 V23 < 72 2 DT D3,
esupar 23 UPOS 542 TB-; Tl-) Z28ffid 52 LT, 9 FLEET 2139 TT (IX33),

'pip install esupar fugashi unidic-lite pytokenizations
url="https://github.com/UniversalDependencies/UD_Japanese-GSDLUW"
!python -m esupar.train my-dir/roberta-suw my-dir/roberta-luw-upos {url}

32: FEEERHR AL AT SN G - (R D Z U S =€ 7L O RE

'pip install esupar fugashi unidic-lite pytokenizations

import esupar

nlp=esupar.load("my-dir/roberta-luw-upos")

doc=nlp ("&FEIT DO > UNARDERED BRI EH KR LIz H o Twe5")
import deplacy

deplacy.serve(doc,port=None)

obl
obl
nsubj

nmod nmod nmod
ase qc q ase
NOUN | ADP l NOUN l ADP I NOUN l l NOUN | l NOUN l I NOUN

EFE [T DR g ARE I K Bl

]

S >

HI
il

root
obl
obl

nsubj mark
case
aDP)  (VERB | x) (SconJ

H B 51 TWh3
%] 33: [EIZEFHE AL A S - (R0 Z RIS == F LD T A b

3.5 X H EOL 1R D Z RN

GINZAPNZ | [FEEEAHEHAAZIC b &0 CIREBERILGR O Z T T 7 L a3 73 A %%M
TEh, 2D LT, Y EDRDZIFMEITHRETY, 7272 L, CHicH &K

BUhttps://github.com/UniversalDependencies/UD_Japanese-GSDLUW
[S2IFAFHEL: GINZA - Universal Dependencies (Z & % FZFH Y HAGEMENT, H A S REALRE, Vol 27, No.3 (2020 4E
9 H), pp.695-701.
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RO ZIFIE, EEWISCHD RN E ) v 7§ 238070 REIOFFRAPHAGE UD &
HIZloTLEVET,

Google Colaboratory 1 GINZA Z f\>T, TRPZFEITH 7 o TUNERDERED B
KRB LisHoiTwe %) 2RO RIS 27077 5L, ZDRER M
Bt GraphvizPH 2 ) 234 1R L £§, XHiICDH &R D ZITENTIZ. UD &
BECELSTVRE LS, TITRBHICHOTEEET,

'pip install ja_ginza ginza deplacy

import ja_ginza,ginza

nlp=ja_ginza.load()

doc=nlp (" FEIC DO > UNARDEFEDBFEICKEOfM LizH o iTw5")

d=ginza.bunsetu_spans(doc)

from deplacy.deprelja import deprelja

g="digraph{"+";".join([’x{}[label="{}"]’.format(b.start,b.text) for b in dl+
[’x{}->x{} [1abel="{}",fontsize=9]’.format(ginza.bunsetu_span(t) .start,
b.start,depreljalt.dep_]) for b in d for t in b.lefts])+"1}"

import graphviz

graphviz.Source(g)

RS & 2 MREHEE

U ARG

HwusitTwnb

34: CHIZ ® &0 HAGERR D Z U b

SV SO D4R D 321 2 JE0E & U 72 HAEESCORESCo T, 78 1 lf5 F 2 isCEE, Vol.55-D, No.4

(1972 4£ 4 1), pp.238-244.
B4 https://graphviz.readthedocs.io
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4 Wik
41 WEEUD BT B NS 248 D 2T

Trankit'!iZ, XLM-RoBERTal*¢1% X — 2 :\%%ﬁﬂiﬁbﬁﬁﬁﬁYwﬁUfA%
M4 e FREMITICHEE L T E T, FEEMITICHEMNG HFEL T T, HED S
Z IR ) 2 & B H[EET T, Google Colaboratory b Trankit Z F\>C, 93¢ Mt didn’t
take long to repair my carj % fmalff5 - RO ZIMN T2 707708, ZOMHEE
3B[50LEY, BTRIRZE T ZEIRLEL X9,

'pip install trankit transformers deplacy
import trankit

nlp=trankit.Pipeline("english")

doc=nlp("It didn’t take long to repair my car")
import deplacy

deplacy.serve(doc,port=None)

root

expl csubj obj
advmod~ | -advmod markj l (nmod:poss] l

(ProN)  (PART) (VERB) ADV (PART) (vErB) (PrON) (NOUN)
NN

PRP RB VB RB TO VB PRP$

It didn’t take long to repair my car

35: Trankit |12 X % HEEDLR D 2T b

B Ttakey DFFEIE Tty TS, Moy (IR FFET, FEEOFEFEIX Tto repair my
car] &\ fifi (clause) T9, T &ML T, "Ity 2¥expl T, Trepair; 2% csubj TE¥3
NTW»ET, Tdidn'ty & Tongy 1 Mtake; ZEAEML T T, Vw1 d advmod TH
DTV E T, Ttorepairmy car) IZEWTIE, Ttoy DHIEMAICHTE I 11TWT, mark T
BT wE T, Teary 1 Trepairy ®HIWEET, obj TENTWET, "Tmyy 1F lcary
ZBHMi L TE D, AR det WEY)ZEFEZ SN SHDTTA, EiE UD Tl nmod:poss
(A ICB T 2R 5 ) 2 EA L TwE ¥, 4B, Trankit ¥ Tdidn'ty 2 13572 &AL
TWLE A, HEFEUD T Tdid) "'ty D2FHICTITERETH . HEEY Y 2354157
T,

UDPipe 2 WebAPIPNZ | UDPipe 2 D% h Z 1 gt € 7 V181 % | WebAPI DI TR
LTwEd, WEIICIE, BEEATAIIGR D Z UM 7 L3 ) X8 2fi>Tw»5 X9 T,
Google Colaboratory > 5 UDPipe 2 WebAPI DHEGEE T T 7 A § 57077 Lk

[55]Minh Van Nguyen, Viet Dac Lai, Amir Pouran Ben Veyseh and Thien Huu Nguyen: Trankit: A Light-
Weight Transformer-based Toolkit for Multilingual Natural Language Processing, EACL 2021: 16th Conference
of the European Chapter of the Association for Computational Linguistics (April 2021), System Demonstrations,
pp-80-90.

(561 Alexis Conneau, Kartikay Khandelwal, Naman Goyal, Vishrav Chaudhary, Guillaume Wenzek, Francisco
Guzman, Edouard Grave, Myle Ott, Luke Zettlemoyer, Veselin Stoyanov: Unsupervised Cross-lingual Rep-
resentation Learning at Scale, Proceedings of the 58th Annual Meeting of the Association for Computational
Linguistics (July 2020), pp.8440-8451.

Bhttps://lindat.mff.cuni.cz/services/udpipe/

[58]Milan Straka: UDPipe 2.0 Prototype at CONLL 2018 UD Shared Task, Proceedings of the CoNLL 2018
Shared Task (October 2018), pp.197-207.
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!pip install deplacy
class UDPipe2WebAPI(object):
def __init__(self,lang):
self.url="https://lindat.mff.cuni.cz/services/udpipe/api/process"
self.params={"model":lang, "tokenizer":"" "tagger":"", "parser":""}
def __call__(self,text):
import urllib.parse,urllib.request, json
self .params["data"]=urllib.parse.quote(text)
u=self .url+"?"+"&" . join(k+"="+v for k,v in self.params.items())
with urllib.request.urlopen(u) as r:
return json.loads(r.read()) ["result"]
nlp=UDPipe2WebAPI("en"
doc=nlp("It didn’t take long to repair my car")
import deplacy
deplacy.serve(doc,port=None)

root

nsubj
au advcl obj
l ;—advmoda Padvmod ;—markj l | {nmod:poss] l
(ProN)  (Aux) (PART) (VERB) (PART) (VERB) (PRON) (NOUN)
RB VB RB TO VB PRPS$ NN

PRP VBD

It did n’t take long to repair my car

[X| 36: UDPipe 2 WebAPI IZ & % JE3ED 4R ) 521 fi# kT

ZDfERZIX 36 1278 L £9, Tt didn’t take long to repair my cary DEHTIZE T, did)
Tty 232EBIC TV T, ZNZFtaux & advmod TEBN T T, 72720 Tty 23
FBAEETHL L 2T L ENTES T, nsubj TEINTVET, TR, Mrepair)
¥ advel TEBNTWE T,

B, FEEUD DRHZIT Y 7Icid, #4 £ nmod:poss I A, 4 X % HEEH
%39 obl:npmod. IKFIZBIT 2 A S ERiZ %9 nmod:tmod. WFIZEIT 2 RHgMliEEZ KT
obl:tmod, ZEFED F5E% K d nsubj:pass, ZEFEDHiF5E% £ T csubj:pass, BRI
AT X 2 AMEAfT % 29 aclrelcl, FREFDHIICED 1 5 B4 % %7 det:predet, £
Wil ¥ 1 % A& 2 29 cc:preconj, fJ#EEE %229 compound:prt b v 531 % 7,

4.2 YiiE 3 = RoBERTa &7/l 0 #Hff

Google Colaboratory I1® esupar T, J&GE S = RoBERTa E 7NV Z28EL TAE L & 9,
FlEZ X 37~40 12" L £7,

BN, AFRD 7DD XEZHEM L F L £ 9 (K37), train.txt DXEOMELE LT, Z
Z Tl UD _English-EWTY & WikiText-201Z I L TW X 9705, HFAIKIGL, o33
ZHEETL2DOHWWTL &9, %E. UD_English-EWT D% CoNLL-U 7 7 A VL, i
5 - R Z IO FHICOHOET,

felF T, PEFEAT b — 2 F A4 ¥ % my-dir/tokenizer-en IZ/ER L £ L X 9, [XI38 Tl

Ihttps://universaldependencies.org/en/#syntax
[00lhttps://github.com/UniversalDependencies/UD_English-EWT
Ohttps://arxiv.org/abs/1609.07843
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'pip install esupar pytokenizations

import os

url="https://github.com/UniversalDependencies/UD_English-EWT"
d=os.path.basename (url)

'test -d {d} || git clone --depth=1 {url}

!for F in train dev test ; do cp {d}/*-$$F.conllu $$F.conllu ; done

!sed -n ’s/"# text = //p’ *.conllu > train.txt
url="https://s3.amazonaws.com/research.metamind.io/wikitext/wikitext-2-v1.zip"
Itest -d wikitext-2 || ( curl -LO {url} ; unzip {os.path.basename(url)} )

Ised ’s/<unk>/[UNK]/g’ wikitext-2/*.tokens >> train.txt

37: Wiih I =% FOLHEWED 7= & D HE(

from transformers import BertTokenizerFast

from tokenizers import BertWordPieceTokenizer
s=["[cLs]","[PAD]"," [SEP]"," [UNK]"," [MASK]"]
wpt=BertWordPieceTokenizer ()
wpt.train(files=["train.txt"],vocab_size=8000,special_tokens=s)
wpt.save_model(".")

tkz=BertTokenizerFast (vocab_file="vocab.txt",never_split=s)
tkz.save_pretrained("my-dir/tokenizer-en")

X 38: WEEAIT F— 27 F 4 T DIERK

from transformers import (AutoTokenizer,RobertaConfig,RobertaForMaskedLM,
DataCollatorForLanguageModeling,TrainingArguments,Trainer)
tkz=AutoTokenizer.from_pretrained("my-dir/tokenizer-en" ,model_max_length=128)
t=tkz.convert_tokens_to_ids(["[CLS]","[PAD]"," [SEP]"," [UNK]"," [MASKI"])
cfg=RobertaConfig(hidden_size=256 ,num_hidden_layers=12,num_attention_heads=4,
intermediate_size=768,max_position_embeddings=tkz.model_max_length,
vocab_size=len(tkz) ,tokenizer_class=type(tkz).__name__,
bos_token_id=t[0] ,pad_token_id=t[1],eos_token_id=t[2])
arg=TrainingArguments (num_train_epochs=3,per_device_train_batch_size=64,
output_dir="/tmp",overwrite_output_dir=True,save_total_limit=2)
class ReadLineDataset(object):
def __init__(self,file,tokenizer):
self.tokenizer=tokenizer
with open(file,"r",encoding="utf-8") as r:
self.lines=[s.strip() for s in r if s.strip()!=""]
__len__=lambda self:len(self.lines)
__getitem__=lambda self,i:self.tokenizer(self.lines[i],truncation=True,
add_special_tokens=True,max_length=self.tokenizer.model_max_length-2)
trn=Trainer (args=arg,data_collator=DataCollatorForLanguageModeling(tkz),
model=RobertaForMaskedLM(cfg) ,train_dataset=ReadlLineDataset ("train.txt",tkz))
trn.train()
trn.save_model ("my-dir/roberta-en")
tkz.save_pretrained("my-dir/roberta-en")

39: $i3hE I = RoBERTa € 7 )L DR

35—




Transformers @ BertTokenizerFast % {fi-> T, %FEAT b —27 F A FZ/EK L T E 9, 38
# (vocab_size) # 8000 IS > TV E T2, IHIDLRES LTS LiItE
‘A,

KT train.txt D XE 2> 5, RoBERTa € 7 /)L % my-dir/roberta-en IZ{EF L £ L & 9,
39 Tld. AR 128 F—7 v« AR PV 256 Kot « RS 120 - 77 v av
~y F4fE - PR 7 L7168 Kotk v ) RPRNIODETNMIILTED, CPU LD
2 INFEIFRE, GPU & & 20 BREE TR CE £ 7,

B 12, my-dir/roberta-en & UD_English-EWT %25, ShERS < R D Z I f#TE 71
my-dir/roberta-en-upos Z #{FL £ L & 9 (XI40), 9 % { my-dir/roberta-en-upos 73HAf:C
76, esupar CTTAPLTAEL &9 (K4l), 7L, ST AT, BhkhiE
VikEEZ FIF 2008 Lk 9 TT,

!python -m esupar.train my-dir/roberta-en my-dir/roberta-en-upos .

40: BEFEIAT FHERS « R D I S =€ 7L 0 8fE

'pip install esupar

import esupar
nlp=esupar.load("my-dir/roberta-en-upos")
doc=nlp("It didn’t take long to repair my car")
import deplacy

deplacy.serve(doc,port=None)

root

nsubj

au advcl obj

;—advmoda fadvmod ;—markj l | {nmod:poss] l
|ADV|

(prON)  (Aux)  (PART) (VERB) (PART) (vEmB) (PRON) (NOUN)

It did n’t take long to repair my car

X 41: seiERT RN S - RO RTINS =T VDT A b
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5 795 A
51 79 VABUDIZET B WM 5 &7 D 32T Wt

spacy-transformers'®? (%, BERT/RoBERTa € 7L IC & 2 IRAEERBIILR b 52\ gkt 7L 2
YALZFIELTED, 77 v AFEMITICIZ, CamemBERT!® % JEIZ L 7 fr_dep_news_trf
Z NG LT £ 9, Google Colaboratory _| spacy-transformers % i\ T, 7 7~ A3k
DI Tl ne peut pas préter attention aux articles contractés) % fgi i 5- « 1R D 3Z 1 f#HT 9
2707758 ZORRZMA2ITRLET, BIHRZA TSI EIRLELE ),

'pip install spacy-transformers deplacy

!'python -m spacy download fr_dep_news_trf

import spacy

nlp=spacy.load("fr_dep_news_trf")

doc=nlp ("Il ne peut pas préter attention aux articles contractés")
import deplacy

deplacy.serve(doc,port=None)

ROOT

nsubj xcomp obl:arg
l advmod fadvmod om——; ad
(PRON) ADV ‘ VERB INOUNI (aD ; iNOUNi VERB
ADI

PRON ADV

Il ne peut pas preter attention aux artlcles contractes

42: spacy-transformers (2 X % 7 7 ¥ AFEDIR D 32\ F #HT

Bl Tpeuty OFEFE T X, FIRHC Tprétery OFEFETHH S Z L6, T 23 nsubj
T, Tpréter; 23xcomp TENTWE T, Tnes Tpasy (& Tpeuty ZHEL T3 L AL

T, WINd advmod TELNL T F§, Tattention; & Tpréter; DHMEETH D, obj
TEIN T XY, FHEMEE Tarticles) 122V T i N ETT, 77 AFEUD T
iZ. obl % obl:agent - obl:arg  obl:mod D 3 DICTHEL TE D, ZNFNEETE (agent) «
JH (argument) - fEfifi - (modificateur) Z 3 L T\ > £ 9, Tarticles; % obl:arg TE2311 T\
528005, Tprétery O (7 LEIEETIXRV)EEARLINTWET, Tarticles) (T
XL Tauxy IFHGER], contractés) FEABEMifi/Z & ALINTED, ZNZiLcase
acl TE2NTWwWE T, %28, spacy-transformers (& "aux | %3 1 %7‘5 ERELTOETD,
77V AFEUDTIE Tay Mesy D2EEIZHEEL 72 ETHH > TEH., MEED
fEtr DSA 3T 7,

Trankit c;t XLM-ROBERTa % X — R IZ, BEEEATHIEUR D ZIFET 7 L T R L%, 7
7 YV AGEMIFIZHELEE L TWE T, Google Colaboratory |2 Trankit Z FH\>T Tl ne peut pas
préter attention aux articles contractés) % i fl 5 - RO Z T2 70 /768, 20
FERZX 43R L 9, Tauxy DSEEVICIZ 258 E LTk TE D, Ta) 23 Tarticles
DOHTER, Tes) PREH () & LT, ZN1iZttcase « det TEIXIN TV T,

(02lhttps://github.com/explosion/spacy-transformers
16311 ouis Martin, Benjamin Muller, Pedro Javier Ortiz Sudrez, Yoann Dupont, Laurent Romary, Eric Villemonte
de la Clergerie, Djamé Seddah, Benoit Sagot: CamemBERT: a Tasty French Language Model, Proceedings of the

58th Annual Meeting of the Association for Computational Linguistics (July 2020), pp.7203-7219.
64 https://huggingface.co/spacy/fr_dep_news_trf
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'pip install trankit transformers deplacy

import trankit

nlp=trankit.Pipeline("french")

doc=nlp("Il ne peut pas préter attention aux articles contractés")
import deplacy

deplacy.serve(doc,port=None)

root obl:arg
nsubj comp case
advmod advmod l objj l det— acl
(PRON)  (ADV) VERB ADV (verB) (NOuN) (ADP) DET (NOUN iVERB'
(| ne peut pas préter attention aux articles contractés

X 43: Trankit IC & % 7 T~ AZEDR D 52\ T

BB, 77 VAEUDDRHZIFY 7IciE, #4 L obl:agent - obl:arg - obl:mod (2l
Z. B K IRV 5T WL 381D TEH, PR E ) L OMTCEALIE > TE D |
FHEDIWEIEENE T,

52 79 AEI = RoBERTa &5/l D&Y

Google Colaboratory |=® esupar T, 7 7 ¥ A3 = RoBERTa € 7 V2 8fEL TAHE
L&), FIEZK44~4T IR L £7,

BN, ABRD 7D DX EZMERL £ L & 9 (M 44), train.txt DXEDMEE LT, 2
Z Tl UD _French-Sequoial®! & UD _French-GSDI*"1 2 JTIZ L TWE §A%, HFAIZEL, 7
7V AEOMMOXE R IR T 2D bW TL &9, KE, £ CoNLL-U 7 7 4 )Lid, fidd
5 - RO ZI T OFEICOHWET,

B\, 77 v AR b =27 F A ¥ % my-dir/tokenizer-fr ICTEBL L £ L X 9, X 45
Tl. Transformers @ BertTokenizerFast Z {fi—> T, 7 7 ¥ AFEMIT F — 7 + A4 3 2 /K
LTWwET,

R train.txt DLEED> &, RoBERTa € 7 /L % my-dir/roberta-fr IZ{E L £ L X 9, X146
Tl AHIIE128 F—2 v « AR PV 256 Rt - RS 12 - 7T v a v~y

'pip install esupar pytokenizations

import os

url="https://github.com/UniversalDependencies/UD_French-Sequoia"

'test -d {os.path.basename(url)} || git clone --depth=1 {url}
url="https://github.com/UniversalDependencies/UD_French-GSD"

ltest -d {os.path.basename(url)} || git clone --depth=1 {url}

Ifor F in train dev test ; do cat UD_French-*/*-$$F.conllu > $$F.conllu ; done
!sed -n ’s/"# text = //p’ *.conllu > train.txt

X 44: 7 5 v AZE I =€ FOLEWED 7- O ¥

(05lhttps://universaldependencies.org/fr/dep
(6*Ihttps://github.com/UniversalDependencies/UD_French-Sequoia
(67 https://github.com/UniversalDependencies/UD_French-GSD
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from transformers import BertTokenizerFast

from tokenizers import BertWordPieceTokenizer
s=["[cLs]","[PAD]","[SEP]"," [UNK]"," [MASK]"]

wpt=BertWordPieceTokenizer (strip_accents=False)
wpt.train(files=["train.txt"],vocab_size=30000,special_tokens=s)
wpt.save_model(".")

tkz=BertTokenizerFast (vocab_file="vocab.txt",strip_accents=False,never_split=s)
tkz.save_pretrained("my-dir/tokenizer-fr")

X 45: 7 7 v AR b — 27 F A4 FDOVERK

from transformers import (AutoTokenizer,RobertaConfig,RobertaForMaskedLM,
DataCollatorForLanguageModeling,TrainingArguments,Trainer)
tkz=AutoTokenizer.from_pretrained("my-dir/tokenizer-fr",model_max_length=128)
t=tkz.convert_tokens_to_ids(["[CLS]","[PAD]","[SEP]"," [UNK]"," [MASK]"])
cfg=RobertaConfig(hidden_size=256,num_hidden_layers=12,num_attention_heads=4,
intermediate_size=768,max_position_embeddings=tkz.model_max_length,
vocab_size=len(tkz) ,tokenizer_class=type(tkz).__name__,
bos_token_id=t[0] ,pad_token_id=t[1],eos_token_id=t[2])
arg=TrainingArguments (num_train_epochs=3,per_device_train_batch_size=64,
output_dir="/tmp",overwrite_output_dir=True,save_total_limit=2)
class ReadLineDataset(object):
def __init__(self,file,tokenizer):
self.tokenizer=tokenizer
with open(file,"r",encoding="utf-8") as r:
self.lines=[s.strip() for s in r if s.strip(Q!=""]
__len__=lambda self:len(self.lines)
__getitem__=lambda self,i:self.tokenizer(self.lines[i],truncation=True,
add_special_tokens=True,max_length=self.tokenizer.model_max_length-2)
trn=Trainer (args=arg,data_collator=DataCollatorForLanguageModeling(tkz),
model=RobertaForMaskedLM(cfg) ,train_dataset=ReadLineDataset ("train.txt",tkz))
trn.train()
trn.save_model ("my-dir/roberta-fr")
tkz.save_pretrained("my-dir/roberta-fr")

46: 7 5 v AFE I = RoBERTa & 7V DK

lpython -m esupar.train my-dir/roberta-fr my-dir/roberta-fr-upos

47: 7 7 ¥ GBI GG - 47D SZURAT S =€ 71 O BifE
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R4 - P27 PV 768 KL E V) PRNIDDETIVICLTED, CPUZLS 1K
FIREEE, GPU 726 10 TREZETIETE £ 77

212, my-dir/roberta-fr & UD_French-Sequoia * UD _French-GSD 2> 5 | il fif 5 « £
0 ZF f#HTE 7V my-dir/roberta-fr-upos Z 8/E L £ L & 9 (K 47), 772, BEEATHIRLY
NI RLDEFNIPCRHNE C, GPU T 3RHIBE» 2> TLEFWE T,

9 % < my-dir/roberta-fr-upos 23 ETE 7 5| esupar TT A F L TAHAE L & 9 (X48),
esupar [3#fi&aEZ UPOS I 5B W TH R —F (¥49) LTED, 2D ZIFEHTTlE Taux
Z2FEE LTHBL £9,

!pip install esupar

import esupar

nlp=esupar.load("my-dir/roberta-fr-upos")

doc=nlp ("Il ne peut pas préter attention aux articles contractés")
import deplacy

deplacy.serve(doc,port=None)

root obl:arg

nsubj Xcomp case
advmod advmod l objw l det— amod
(pRON)  (ADV) VERB ADV (verB) (NOuUN) (ADP) DET NOUN) (VERB)
Il ne peut pas préter attention aux articles contractés

[148: 7 5 ¥ AFEAT HFAMG - FOZIRIT ZEFLOT A K

'pip install deplacy transformers
class SeqL(object):
def __init__(self,bert,aggr="none"):
from transformers import pipeline
self.pipeline=pipeline(task="ner" ,model=bert,aggregation_strategy=aggr)
self.entity="entity" if aggr=="none" else "entity_group"
def call__(self,text):

w=[(t["start"],t["end"],t[self.entity]) for t in self.pipeline(text)]

u="# text = "+text.replace("\n"," ")+"\n"

for i,(s,e,p) in enumerate(w,1):
m="_" if i<len(w) and w[i] [0]<e else "SpaceAfter=No"
u+="\t".join([str(i),text[s:el,"_",pl+["_"1*5+[m])+"\n"

return u+"\n"
nlp=SeqL ("my-dir/roberta-fr-upos")
doc=nlp ("Il ne peut pas préter attention aux articles contractés")
import deplacy
deplacy.serve(doc,port=None)

(prON)  (ADV)  (verB) (Abv) (verB) (NOuN) (ADP+DET) (NOUN) (B-VERB) (I-VERB)

| ne peut pas préter attention aux articles contract és

4 49: 7 7 > AT SF G - R D RIS =€ 5L TD UPOS 5
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6 A ifithi
6.1 FAViiUDIZHT 5 WailhlS &R0 320 bt

Trankit /%, XLM-RoBERTa % \— 22, BREATIIIGR D 27 LT Xh %, K
A VREMIFICFHEE L TWE$, Google Colaboratory |- Trankit Z H\>CT, FA Y EEDHI

X "Im Krankenzimmer sah er krank aus aber wollte gut aussehen | % fialfif5- « £% b Z 1 fig
MT27mr7 708, ZOREEZKS0ITRL £,

'pip install trankit transformers deplacy

import trankit

nlp=trankit.Pipeline("german")

doc=nlp("Im Krankenzimmer sah er krank aus aber wollte gut aussehen")
import deplacy

deplacy.serve(doc,port=None)

root

conj
compound:prt CC

Xcomprs aux

case
det— ‘—oblj —nsubj advmod-
(noun) (vers) (Pron) (aDd) (aDbP) (ccond)  (Aux) VERB
NN PPER ADJD PTKVZ KON

APPR ART VVFIN VMFIN ADJD VVINF

Im fleime sah  er Kkrank aus aber wollte gut aussehen
50: Trankit 12 & % F A Y EEDLR D 32T @A

FA YEEUD &, BEEOHOIIEF IR Td, X150 D m Krankenzimmer; Tl
faeag "Imy ZAMEE "Ing EEE Tdemy D2 FEICoHEL <) —77, BHARETH S
MKrankenzimmer (X 135& LTH#>o T3, ZDFEHE, "Krankenzimmer) 2> & Hif{& G
~case 2%, il det YN T E§, Tausseheny 7 E47BEENE]IE. BEL TwZew
LA 1EEE LTk, DEEL Tw 313 25EE LTk & FIREIC compound:prt T#
CL EWIIIL—IUBERHINTET, FERE LT Tsahy 205 Taus; ~~compound:prt %3
BN TwET, £/ Tsahy 2261%, FiE Tery 23nsubj T, #liih Tkrank, %% xcomp T,
FHEAHEE TKrankenzimmer) 230bl T, ZNZ 1V C\ %9, Tsahaus) & Taussehen,
B I LTV, conj TEBIN TV T, Taussehen) 205 1%, BFia Taber) 2%cc T,
BhEhE Twolltey 23%aux TEBNTW X7, fligh "guts 1& advmod TEHNLT W £ 923,
Z#Ud xcomp DI DEYIZ EFZEZ S NE T,

B, FAYVIEUDDRYZIT Y 7icix, £4 & compound:prt iz, ZEjFEEZET
nsubj:pass - csubj:pass - aux:pass. FHEAHEEDOEI{ET %2 £ T obl:agent, T (Biff 3
) DRMEHIEEZ 22 3 obl:arg, FTH %269 det:pos - nmod:poss. FHFREIE I & 1 % P
R4 % £ T explpv bV 5L E F1681)

8Ihttps://universaldependencies.org/de/#relations-overview
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6.2 KA ik3I=RoBERTa 7 )D&

Google Colaboratory - esupar T, FA Vi3 = RoBERTaE 7T NVZB{EL TAHAZE L &
Vo FIEZKS51~54 1R L £7,

AN, RO 7DD XEZHER L £ L & 9 (X51), traintxt DXXFEDOMELE LT, Z
ZTlX UD_German-HDT' %2 JGIC L TWE §AS, IFAIKIGL . FA Y EEDMO L Z 1
BET2DH0VLWTL X9, %E. UD_German-HDT ® CoNLL-U 7 7 £ L iZ, fiift 5 -
RO T OEBICOHVET,

'pip install esupar pytokenizations

import os

url="https://github.com/UniversalDependencies/UD_German-HDT"
d=os.path.basename (url)

'test -d {d} || git clone --depth=1 {url}

Ifor F in train dev test ; do cat {d}/*-$$F*.conllu > $$F.conllu ; done
!sed -n ’s/"# text = //p’ *.conllu > train.txt

X 51: FA ViEEk3 =€ FVEWED 7- & O (i

felF T, FA VEEFIS b —72 + A4 ¥ %, my-dir/tokenizer-de IZfF L £ L £ 9, X 52T
l%. Transformers @ BertTokenizerFast Z > T, FA ViEMIF b —2 F A FZ2/EB L T
Wk T,

from transformers import BertTokenizerFast

from tokenizers import BertWordPieceTokenizer
s=["[cLs]","[PAD]"," [SEP]"," [UNK]"," [MASK]"]

wpt=BertWordPieceTokenizer (strip_accents=False)
wpt.train(files=["train.txt"],vocab_size=30000,special_tokens=s)
wpt.save_model(".")

tkz=BertTokenizerFast (vocab_file="vocab.txt",strip_accents=False,never_split=s)
tkz.save_pretrained("my-dir/tokenizer-de")

X 52: KA V&AL b —27 F A4 ¥ OVER

R train.txt DLEAH> 5, RoBERTa E 7L % my-dir/roberta-de 12 L £ L X I,
53 Cld. AR 128 F—27 v « AHIRZ PV 256 Kot « RS 12 - 77 v av
~y R4 - PN 7 BV 768 KL E V), RPN ODETINICL TV X T, GPU
TYH 1 ERE»P->TLEF0ET,

%12, my-dir/roberta-de & UD_German-HDT 2> 6, it 5 « {2 ) Z 1T @HT€ 7L
my-dir/roberta-de-upos Z#fEL ¥ L &k 9 (XI54), 9 % { my-dir/roberta-de-upos 23HAET
E7:5, esupar TT AP LTAHZEL &I (K55), esupar lEffiaiE%z UPOS {5128 W T
YAR—F X56) LTED, ROZIWEHTIZ Tmy 2 255E LTUHL 7

(Thttps://github.com/UniversalDependencies/UD_German-HDT
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from transformers import (AutoTokenizer,RobertaConfig,RobertaForMaskedLM,
DataCollatorForLanguageModeling,TrainingArguments,Trainer)
tkz=AutoTokenizer.from_pretrained("my-dir/tokenizer-de" ,model_max_length=128)
t=tkz.convert_tokens_to_ids(["[CLS]"," [PAD]"," [SEP]"," [UNK]"," [MASK]"])
cfg=RobertaConfig(hidden_size=256,num_hidden_layers=12,num_attention_heads=4,
intermediate_size=768,max_position_embeddings=tkz.model_max_length,
vocab_size=len(tkz) ,tokenizer_class=type(tkz).__name__,
bos_token_id=t[0] ,pad_token_id=t[1],eos_token_id=t[2])
arg=TrainingArguments (num_train_epochs=3,per_device_train_batch_size=64,
output_dir="/tmp",overwrite_output_dir=True,save_total_limit=2)
class ReadLineDataset(object):
def __init__(self,file,tokenizer):
self.tokenizer=tokenizer
with open(file,"r",encoding="utf-8") as r:
self.lines=[s.strip() for s in r if s.strip(Q!=""]
__len__=lambda self:len(self.lines)
__getitem__=lambda self,i:self.tokenizer(self.lines[i],truncation=True,
add_special_tokens=True,max_length=self.tokenizer.model_max_length-2)
trn=Trainer (args=arg,data_collator=DataCollatorForLanguageModeling(tkz),
model=RobertaForMaskedLM(cfg) ,train_dataset=ReadLineDataset ("train.txt",tkz))
trn.train()
trn.save_model ("my-dir/roberta-de")
tkz.save_pretrained("my-dir/roberta-de")

X 53: A4 ik I = RoBERTa & 7L DR

!python -m esupar.train my-dir/roberta-de my-dir/roberta-de-upos .

X 54: FA &R S - £2 0 ZIT N S =€ 7 L O 8fE

!pip install esupar

import esupar

nlp=esupar.load("my-dir/roberta-de-upos")

doc=nlp("Im Krankenzimmer sah er krank aus aber wollte gut aussehen")
import deplacy

deplacy.serve(doc,port=None)

root

conj
compound:prt CC

xcomp aux
—nsubj advmod-

o det— bl

v v o
ﬁiﬂ DET (noun)  (vErB) (PRON)  (ADJ) (ADP) (ADv) (Aux) ADJ (VERB
Im flime  sah  er krank aus aber wollte gut aussehen

X 55: A VBT HGEMNS - RO ZIEITI =T LDT A
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!pip install deplacy transformers
class SeqL(object):

def __init__(self,bert,aggr="none"):

from transformers import pipeline
self .pipeline=pipeline(task="ner" ,model=bert,aggregation_strategy=aggr)
self.entity="entity" if aggr=="none" else "entity_group"

def __call__(self,text):

w=[(t["start"],t["end"],t[self.entity]) for t in self.pipeline(text)]
u="# text =

"rtext. replace("\n" , n n)+u\nn
for i,(s,e,p) in enumerate(w,1):
m="_" if i<len(w) and w[i] [0]<e else "SpaceAfter=No"

ut="\t".join([str(i),text[s:el,"_",pl+["_"]1*5+[m])+"\n"
return u+"\n"

nlp=SeqL ("my-dir/roberta-de-upos")

doc=nlp("Im Krankenzimmer sah er krank aus aber wollte gut aussehen")
import deplacy

deplacy.serve(doc,port=None)

(apP+DET)(B-NOUN]) (I-NOUN) (VERB) (PRON)  (ADJ) (ADP) (ADv) (Aux) (ADJ)

(vERB)

Im Kranken zimmer sah er krank aus aber wollte gut aussehen

56: B A YEEM ME NS - 4R D 2@ S =€ 7L TD UPOS {5
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7 A7 V¥5E

71 A7V FEEUD BT 5 Ml S & 6% D 320 T

Trankit /%, XLM-RoBERTa % ~\— 22, BEEATHIRGR O Z T 7L ) XL %, 7
7 v FERIANFICHEEE L T ¥ 3, Google Colaboratory |- Trankit %\ T, % 7 v 55k
DI TIn de ziekenkamer zag hij ziek uit maar wilde goed uitzien; % fgAlff5 - R D 3%
T 2707708, ZORRERSTIORNL T, BFHEREZ R T ZEIILE
L9,

'pip install trankit transformers deplacy

import trankit

nlp=trankit.Pipeline("dutch")

doc=nlp("In de ziekenkamer zag hij ziek uit maar wilde goed uitzien")
import deplacy

deplacy.serve(doc,port=None)

root

conj
compound:prt

'_LV o det— {—oblj ~nsubj%ornp l rc j Acozgvmod
ADP DET (noun)  (VERB) (PRON) [ADJ] [ADP] [CCONJ] (vERB) [Xgm (VERB)

VZlinit ~ LID|beplstanjrest  Nisoortlevlbasisiziidistan ~ WWlpv|verllev  VNWpesponpominiwol3edresc ~ ADJ|vrijjbasisjzonder ~ VZIfin ~ VGIneven WWipv|verllev ADJ|vrijlbasis|zonder  WW/inflvrijlzonder

In de nckenkamer  zag  hij z1ek u1t maar wilde goed uitzien

57: Trankit IC X 24 5 v 7 ZBEDIR Y Z TR

Tuitzien) 72 E7BEFIENZ, THEL TOZRWEAIZ 1EEE LTk, JEEL TWwW 3

AE 285 E LT L HFFIC compound:prt TE, LW IH L= BEHIN TV T,
n‘ﬁ% & LT Tzagy 25 Tuity ~compound:prt M3 C w9, £/ Tzag) 22561
F55 Thijy »¥nsubj T, filiah ziek, 2% xcomp T, #HEHHEE [ziekenkamer) 2% obl T,
ZNEFNEDINTWET, Tziekenkamery 205 1%, HiER Iny 2% case T. i Mdey
Ddet TEINTWE T, Tzaguity & Twilde vitzien ) (FIFE I 11TWT, conj TEH3
TWEd, Twildey 1CIFHEHEEA "maary 23cc T, Tuitzieny %% xcomp TEIN TV E T,
Muitzien; & Tgoed) 1% advmod TEXN TV E T3, Z 4L xcomp D IF %] 72 & &
ZHNET,

BB, A7 VFEUDDRDZT Y 7IciE, 4 £ compound:prt Il A, ZEHE%R &
$ nsubj:pass & aux:pass. ZHFEDOHIEF %7 obl:agent, AT %23 nmod:pos. B
RAAFNC K 2 MEAfT 2 223 aclrelcl, FHwREIEEIC &) % P46 %2 27 expl:pv
bHW SN T,

72 F 5 v ¥EE S = RoBERTa &7/l D Hff

Google Colaboratory =0 esupar T, 4 7 > 45% 3 = RoBERTa € 7 /L2 HfEL TAE
L9, FIEZK58~61 TR LT,

Yhttps://universaldependencies.org/nl/#syntax
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AN, ROz DXEZHEf L F L £ 9 (IX58), train.txt DXFEDOMELE LT, Z
Z Cl3 UD_Dutch-Alpino!’!'' & UD_Dutch-LassySmall7?'Z JGiZ L TV E 325, fFAIZIGL .
F 7V EBOMDLEEMET E2DH WL TL X9, B, % CoNLL-U 7 7 A VX, &
NG - 4R D ZIF BT OEE IO VW E T,

!pip install esupar

import os

url="https://github.com/UniversalDependencies/UD_Dutch-Alpino"

'test -d {os.path.basename(url)} || git clone --depth=1 {url}
url="https://github.com/UniversalDependencies/UD_Dutch-LassySmall"

'test -d {os.path.basename(url)} || git clone --depth=1 {url}

Ifor F in train dev test ; do cat UD_Dutch-*/*-$$F.conllu > $$F.conllu ; done
!sed -n ’s/"# text = //p’ *.conllu > train.txt

58: 4 7 v S =& TNVELED 72 ) D HEAR

el T, A7V FEERT P — 2 F A ¥ %, my-dir/tokenizer-nl IZfFL £ L & 9, X159
TlX. Transformers @ BertTokenizerFast % {fi> T, 4 7 ¥ &Gk F— 27 4 F % AERK
LTWET, EHEH (vocab_size) # 8000 12> TWETH, L IHIDPLKREL LAAD
wurdh Lk,

from transformers import BertTokenizerFast

from tokenizers import BertWordPieceTokenizer
s=["[cLs]","[PAD]","[SEP]"," [UNK]"," [MASK]"]

wpt=BertWordPieceTokenizer (strip_accents=False)
wpt.train(files=["train.txt"],vocab_size=8000,special_tokens=s)
wpt.save_model(".")

tkz=BertTokenizerFast (vocab_file="vocab.txt",strip_accents=False,never_split=s)
tkz.save_pretrained("my-dir/tokenizer-nl")

4 59: & 7 v FEET b — 2 F A F O/

RIZ train.txt DX E D5, RoBERTa € 7 )L % my-dir/roberta-nl IZ/F L L & 9,
60 Tl AR 128 F—27 > « AIR7 bV 256 Kot - RS 12 - 7T v > a v
~y F4ffl - hRIRZ FILT68 KT E VT . VNI DDEFNLIZLTED. CPU 5
1 RFRIFREE, GPU %4 5 10 A RECERTE £ 7,

%12, my-dir/roberta-nl & UD_Dutch-Alpino*UD_Dutch-LassySmall 2> & | {5+ £%
D) Z\F fEHTE 7 )L my-dir/roberta-nl-upos ZH#{EL £ L £ 9 (¥ 61), 9 F < my-dir/roberta-
nl-upos YEYETE 7 5, esupar TT AP LTAHAEL &9 (X 62),

"https://github.com/UniversalDependencies/UD_Dutch-Alpino
["2Ihttps://github.com/UniversalDependencies/UD_Dutch-LassySmall
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from transformers import (AutoTokenizer,RobertaConfig,RobertaForMaskedLM,
DataCollatorForLanguageModeling,TrainingArguments,Trainer)
tkz=AutoTokenizer.from_pretrained("my-dir/tokenizer-nl" ,model_max_length=128)
t=tkz.convert_tokens_to_ids(["[CLS]"," [PAD]"," [SEP]"," [UNK]"," [MASK]"])
cfg=RobertaConfig(hidden_size=256,num_hidden_layers=12,num_attention_heads=4,
intermediate_size=768,max_position_embeddings=tkz.model_max_length,
vocab_size=len(tkz) ,tokenizer_class=type(tkz).__name__,
bos_token_id=t[0] ,pad_token_id=t[1],eos_token_id=t[2])
arg=TrainingArguments (num_train_epochs=3,per_device_train_batch_size=64,
output_dir="/tmp",overwrite_output_dir=True,save_total_limit=2)
class ReadLineDataset(object):
def __init__(self,file,tokenizer):
self.tokenizer=tokenizer
with open(file,"r",encoding="utf-8") as r:
self.lines=[s.strip() for s in r if s.strip(Q!=""]
__len__=lambda self:len(self.lines)
__getitem__=lambda self,i:self.tokenizer(self.lines[i],truncation=True,
add_special_tokens=True,max_length=self.tokenizer.model_max_length-2)
trn=Trainer (args=arg,data_collator=DataCollatorForLanguageModeling(tkz),
model=RobertaForMaskedLM(cfg) ,train_dataset=ReadLineDataset ("train.txt",tkz))
trn.train()
trn.save_model ("my-dir/roberta-nl")
tkz.save_pretrained("my-dir/roberta-nl")

Xl 60: F 5 v #'#E I = RoBERTa & 7 I/)L DR

!python -m esupar.train my-dir/roberta-nl my-dir/roberta-nl-upos .

61: & 7 ¥ FEEA MhEN G - R D ZITENT S =€ 7V OB

!pip install esupar

import esupar

nlp=esupar.load("my-dir/roberta-nl-upos")

doc=nlp("In de ziekenkamer zag hij ziek uit maar wilde goed uitzien")
import deplacy

deplacy.serve(doc,port=None)

root

conj
compound:prt

case advmod comp
'_LV det— {—oblj ~nsubjw l {_Cﬁ | advmod
ADP ( DET; (noun)  (vErB) (PRON)  (ADJ) (abr) (ccond) (VERB) [Xgm (VERB)

In de ieakmer zag hij ziek wuit maar wilde goed uitzien

X 62: & 7 v FEEAT MM S RO ZBIT I =T LDT A b
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8 %Al
8.1 ¥ A4iEUDIZEIT B MNHNE

HEFIHELE L TOY A GBI, ik L HEEOMICXYI D 23% ) £ A, BFPRADH]
BICIZ, BHZ ANDZGE3H 5D TR, HEEOKYID L \w)bIFTRARCDTY,
% A 3% BERT/RoBERTa € 7L T I BRICIZ, & b — 7 v & HGE L A E 2 038
TY, LLl, ZRUIBFHICEIRELR 72O, £ — 7 VIFHELDEDICEF—27F A X
L7z kT, RII7XY) 7 (UPOS it 5) Ick > T, iz g Lo LT FENEZ SN
F9, Thbb, F—7UPHEBLAHLEAIIZUPOS % 7L E LTRIEGL, %2
I THRVERICE, RO F—7 i TB-) 21172 UPOS 2, 2N LD F—7 vic
"I-; 2772 UPOS 2, ZNnZf5T 5D TY,

'pip install deplacy transformers
class SeqL(object):
def __init__(self,bert,aggr="none"):
from transformers import pipeline
self .pipeline=pipeline(task="ner" ,model=bert,aggregation_strategy=aggr)
self.entity="entity" if aggr=="none" else "entity_group"
def call__(self,text):

w=[(t["start"],t["end"],t[self.entity]) for t in self.pipeline(text)]

u="# text = "+text.replace("\n"," ")+"\n"

for i,(s,e,p) in enumerate(w,1):
m="_" if i<len(w) and w[i] [0]<e else "SpaceAfter=No"
ut="\t".join([str(i),text[s:el,"_",pl+["_"1*5+[m])+"\n"

return u+"\n"
nlp=SeqL ("KoichiYasuoka/roberta-base-thai-spm-upos")
doc=nlp ("uAaWIGAIEILEEI")
import deplacy
deplacy.serve(doc,port=None)

(oeET) (Noun) (vErB)  (Aabv)  (NOuN) (B-NuM) (I-Num)

“aeg A AN W L fEn

63: roberta-base-thai-spm-upos 12 & % UPOS f 5-

Google Colaboratory [~® Transformers % V> T, roberta-base-thai-spm-upos!”®C% A Gk
DFIX Tuanaiifniniided) ICUPOS 25927077 AL ZDfERZK 63 1273
LET, Tvanay "y T8y Tndny OFHEETIE, =27 v B2 OEIHFELGHL
TEbh., ZZ 4 UPOS fi DET - NOUN - VERB - ADV 23 5.3 11T ¥ 9, Niden
. 220D =7 VI ERNTLESTED, ZN0Z NI B-NUM & I-NUM 231 5. S
NTWET, 8 "6 FPEFE L ABE LTI, FAGEICE W TIIEA & 8@ 130k
M2 XAl3 72 &5, ADd Tid7Z { VERBDI G-I TwE 3, —F4 Tadng &, 2
CCIkATERF E L THeonTED, ADV TldZed ADP iz e E 2o £ T,

[Ihttps://huggingface.co/KoichiYasuoka/roberta-base-thai-spm-upos
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8.2 FAEUDIIBIT AR ZIFENT

esupar (3, BHEFTFIRIOMR D 2 ##7 7L 3 X L%, BERT/RoBERTa € 7 /L CH¥
L TWZE 7, Google Colaboratory - esupar %\ >"T. roberta-base-thai-spm-upos T#Hl
X Twanaddiniisien ) 2RO ZUB T2 7077488, ZOKIRZK 64107 L %
T, TR Z R T EIcLEL X9,

!pip install esupar

import esupar
nlp=esupar.load("KoichiYasuoka/roberta-base-thai-spm-upos")
doc=nlp ("uaaIANINEIELI")

import deplacy

deplacy.serve(doc,port=None)

root
obl

det advmod nummod
l ; ;NOUNl lVERBl l ; iNOUNl l l

naley W ol W LeEn

64: roberta-base-thai-spm-upos 12 & % ¥ 1 FEDIR ) 21T @bt

T G TH, 1T, &3 Ty 232 OB TE D), WiENTE. BRI
ETT, Lo T, INsidZFNZiinsubj & obl TEBN DR ERDTTH, HiE X
fi#hT = 2 ¢ advmod ’ﬁo’(bio“(lni?‘ 2900 ") X, ZNFEER Tvaneg
M) TEMSINTED, BiEIZAFICHTE I N TW» T det T, BEFFLTICHKRIE I
T nummod TERN TV E T, f*&%@ MWa, 121X, HTES Tadny 23 case TED
TV E T2, UPOS fhidds ADP Tld 7z { ADV 127 > TWTENT S A TF, &k h
5, £EIZAEIABITKEEMENX I TT,

83 # 4 ik 3 = RoBERTa €7/ DOHfE

Google Colaboratory =® esupar T, % A 5% 3 = RoBERTa E 7V ZH#fEL TAHE L &
9o FHZX 65~68 IR L £7,

AN, GO 7z 0 DEZHE L £ L & 9 (X 65), train.txt DLFEDOMEIE LT, 2
Z Tl VISTEC-TP-TH-202174 £ UD_Thai-Corporal™!'Z JGiZ L TWE 2%, ARG,

A DM LEZ IR T 2D H W TL &9, traintxt & [FRFIZ, KHEEL2 ZEHCTX Y-
7z token.txt b¥HEfii L CE D, b =2 F A FDOIEKICH W F, %, UD_Thai-Corpora D
% CoNLL-U 7 7 4 )LIE, train.upos IZ F & & EIF T, Wit 50FFICOHWET, £
7o, TNH5DCONLL-U 7 7 A VD) b ARFFEFLD23 UD D 7 A —< v b &2/ L T
W25 DIE, train.conllu * dev.conllu * test.conllu D 3 DIZ531F T, 1R D ZFf@EMTD-E I
bHOVET,

U4Ipeerat Limkonchotiwat, Wannaphong Phatthiyaphaibun, Raheem Sarwar, Ekapol Chuangsuwanich, Sarana

Nutanong: Handling Cross- and Out-of-Domain Samples in Thai Word Segmentaion, Findings of the Association

for Computational Linguistics: ACL-IJICNLP 2021 (August 2021), pp.1003-1016.
"Shttps://github.com/KoichiYasuoka/spaCy-Thai/tree/master/UD_Thai-Corpora
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!pip install esupar pytokenizations

import os

url="https://github.com/mrpeerat/0SKut"

d=os.path.join(os.path.basename(url) ,"VISTEC-TP-TH-2021")

Itest -d {d} || git clone --depth=1 {url}

lcat {d}/*/*raw.txt > train.txt

Ised ’s/<[">1*>//g;s/[1_1/ /g’ {d}/*/*processed.txt > token.txt

url="https://github.com/KoichiYasuoka/spaCy-Thai"

d=os.path. join(os.path.basename(url) ,"UD_Thai-Corpora'")

Itest -d {d} || git clone --depth=1 {url}

s=?’’{print>"train.upos";if ($§0~/"# text = /)print substr($0,10)>>"train.txt";
if (NF==10&&$1~ /"~ [1-9] [0-9]1*$/) printf ($1>17" Y%s":"%s",$2)>>"token.txt";
if (NF>0)u=u$0"\\n";else{print>>"token.txt" ; f=FILENAME;if (u”/\\tO\\troot\\t/)
print u>(f~/-dev/7?"dev":f"/-test/?"test":"train")".conllu";u=""}3}’""’

Inawk -F’\t’ ’{s}’ {d}/*-ud-*.conllu

65: ¥ 1 ik I =& 7 INVEWED 72 8 D HEfj

from transformers import RemBertTokenizerFast

from tokenizers import (Tokenizer,models,pre_tokenizers,normalizers,processors,
decoders,trainers)

s=["[CLS]"," [PAD]"," [SEP]"," [UNK]"," [MASK]"]

spt=Tokenizer (models.Unigram())

spt.pre_tokenizer=pre_tokenizers.Whitespace()

spt.normalizer=normalizers.Sequence([normalizers.Nmt() ,normalizers.NFKC()])

spt.post_processor=processors.TemplateProcessing(single="[CLS] $A [SEP]",
pair="[CLS] $A [SEP] $B:1 [SEP]:1",special_tokens=[("[CLS]",0),("[SEP]",2)])

spt.decoder=decoders.WordPiece(prefix="",cleanup=True)

spt.train(trainer=trainers.UnigramTrainer (vocab_size=3000,max_piece_length=4,
special_tokens=s,unk_token="[UNK]",n_sub_iterations=2),files=["token.txt"])

spt.save("spt.json")

vcb=sorted(spt.get_vocab() .items() ,key=lambda x:x[1])

with open("vocab.txt","w",encoding="utf-8") as w:
print("\n".join(k for k,v in vcb),file=w)

tkz=RemBertTokenizerFast (tokenizer_file="spt.json",vocab_file="vocab.txt",
do_lower_case=False,keep_accents=True,bos_token="[CLS]",cls_token="[CLS]",
pad_token="[PAD]",sep_token="[SEP]" ,unk_token="[UNK]" ,mask_token="[MASK]")

tkz.save_pretrained("my-dir/tokenizer-th")

B 66: ¥ A GhEF b — 27 F A FDIERL

felF T, token.txt DEHEED S . ¥ A GBI b — 72 F 4 ¥ % my-dir/tokenizer-th |2
BLEFL X9, K66 Tlk, Unigram t— 72 F A ¥ (SentencePiece!’®! DY) % token.txt
I L. ##% RemBertTokenizerFast & \» 9 Transformers @ b — 7 5 A FIZH A B
T, ZAGEAT P =27 F AP RERL T T, BBFEE%E 3000 IKK>7 BT, & F—72
VDOX TR RN AT (BFEPHAGEZ 1 LFICHZA5) L LTO0ET,

KT train.txt DX EF D> 5, RoBERTa € 7 )L % my-dir/roberta-th IZ{E L £ L & 9,
67 CTld. AHIIME128 h—27 v « AR Z PV 256 Rt - RS 12 - 77 v a v

[761Taku Kudo, John Richardson: SentencePiece: A simple and language independent subword tokenizer and
detokenizer for Neural Text Processing, Proceedings of the 2018 Conference on Empirical Methods in Natural
Language Processing (November 2018): System Demonstrations, pp.66-71.
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~y R4 - PREIRZ PV 768 KoL ), RRNIODETNITL T ETH, GPU
TH 1 REBRE»PoTLEFVET,

%12, my-dir/roberta-th & UD _Thai-Corpora 2> 5, il fl 5 « 4R O Z F @HTE 7L
my-dir/roberta-th-upos Z #fEL £ L & 9 (X168), 9 F { my-dir/roberta-th-upos 23T & 7z
5, esupar TT A ML TAHAEL X9 (X69), 7272L., S =TT, Lok
Ex BT 2008 LWk 9 T,

from transformers import (AutoTokenizer,RobertaConfig,RobertaForMaskedLM,
DataCollatorForLanguageModeling,TrainingArguments,Trainer)
tkz=AutoTokenizer.from_pretrained("my-dir/tokenizer-th",model_max_length=128)
t=tkz.convert_tokens_to_ids(["[CLS]","[PAD]","[SEP]"," [UNK]"," [MASK]"])
cfg=RobertaConfig(hidden_size=256,num_hidden_layers=12,num_attention_heads=4,
intermediate_size=768,max_position_embeddings=tkz.model_max_length,
vocab_size=len(tkz) ,tokenizer_class=type(tkz).__name__,
bos_token_id=t [0] ,pad_token_id=t[1],eos_token_id=t[2])
arg=TrainingArguments (num_train_epochs=3,per_device_train_batch_size=64,
output_dir="/tmp",overwrite_output_dir=True,save_total_limit=2)
class ReadLineDataset(object):
def __init__(self,file,tokenizer):
self.tokenizer=tokenizer
with open(file,"r",encoding="utf-8") as r:
self.lines=[s.strip() for s in r if s.strip(Q!=""]
__len__=lambda self:len(self.lines)
__getitem__=lambda self,i:self.tokenizer(self.lines[i],truncation=True,
add_special_tokens=True,max_length=self.tokenizer.model_max_length-2)
trn=Trainer (args=arg,data_collator=DataCollatorForLanguageModeling(tkz),
model=RobertaForMaskedLM(cfg) ,train_dataset=ReadLineDataset ("train.txt",tkz))
trn.train()
trn.save_model ("my-dir/roberta-th")
tkz.save_pretrained("my-dir/roberta-th")

67: ¥ A & 3 = RoBERTa E 7L DIEHK

s,d="my-dir/roberta-th","my-dir/roberta-th-upos"
!python -m esupar.train {s} {d} 64 /tmp train.upos
Ipython -m esupar.train {d} {d} 64 /// train.conllu dev.conllu test.conllu

68: & A FEENT AN G - (R0 Z TN S =€ 7L DR
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!pip install esupar
import esupar
nlp=esupar.load("my-dir/roberta-th-upos")

doc=nlp ("uargIAnINFILHLI")
import deplacy
deplacy.serve(doc,port=None)

root
obl
det rnsubjg ase l nummod}
lDETi iNOUNl VERB IADP; iNOUNl (Num)

Q.

Vi ERIERY ) @ AN 7 LR

X 69: & A GEIAN ftadff 5 - R D ZITT S =€ T VDT A b
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9 v 7k
9.1 VI 7iEUDIIET MmN E 1% 20T bT

Trankit (¥, XLM-RoBERTa 2 ~\— 2|2, BHEITIEGR D Z T 7 L) Xh%, 0
ST REANFICHEEE L T ¥ 9, Google Colaboratory =@ Trankit Z F\ T, v 7FEDHI
X "Mocksa cnesam He Bepuna a Bepuna moosu | = a5« R D Z IR $ 2 7’v 77
LE, ZORERZX TR EY, BEIRZ AT ZEITLEL &9,

'pip install trankit transformers deplacy
import trankit

nlp=trankit.Pipeline("russian"

doc=nlp("MocKBa c/ie3aM He Bepua a Bepuaa aoben ")
import deplacy

deplacy.serve(doc,port=None)

root

nsubj

iobj conj

‘—advmodw | ;—c(;j l [_iobjw

(proPN) (NOUN) (PART) (vERB) (ccoNdJ) (VERB) (NOUN)

MockBa cie3saM  He BepHIa A  BepHia J00BH
70: Trankit 12 & 2 0> 7EDR D Z @A

2 ODBNE seprma, PSEE XN TWT, conj TEINTLE T, WiFICIE. HED They
p¥advmod TEESN TV, B#FITIE, Bbtad Tay 3cec TEBN TV X ¥, "Mocksa,
k. M50 Tepunay DEFETT A, HiFEIC nsubj TEBN T T, BiFEOHIWEE
Fenesamy. BEDHMWEEIX "TmobBu) T, W 4Ld obj TIEZ < iob) TEINL TV E T,
Trankit (%, 54 (narus) O HWViEZ, BIEEZHMEE (iob) 72 & A% L TL £ &9 T,

BE,. BT TEUD ORHZITY 7IciE, £4I12MA, ZEFEZ KT nsubj:pass *
csubj:pass - aux:pass. ZHEEDEFEF % #T obl.agent. BIRLEIC X 2 E A
filiz 29 aclrelcl, %G & A4 E DKL DOBIFR 2 73§ nummod:gov & nummod:entity,
K4 % £ T flatname, v > 7EELA %2 KT flat:foreign & v &1 07,

9.2 1 7iEI = RoBERTa &7/ DHYE

Google Colaboratory [:® esupar T, B> 758 S = RoBERTa E 7V Z#fEL TAZE L &
9o FEZMTI~74 1R L £7,

R, AR 72O DLEZMEfL £ L & 9 (K 71), traintxt DXLEDMFLE LT, 2
Z Cl¥ UD_Russian-SynTagRus!"® & UD_Russian-Taiga!”' % JGIZ L TV E 28, GFAIIG

U7 https://universaldependencies.org/ru/#relations-overview

[78IKira Droganova, Olga Lyashevskaya, Daniel Zeman: Data Conversion and Consistency of Monolingual
Corpora: Russian UD Treebanks, Proceedings of the 17th International Workshop on Treebanks and Linguistic
Theories (December 2018), pp.52-65.

[71T. O. Sharvina, O. Shapovalova: To the Methodology of Corpus Construction for Machine Learning: “Taiga”
Syntax Tree Corpus and Parser, Proceedings of « CORPUS LINGUISTICS-2017» (June 2017), pp.78-84.
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'pip install esupar pytokenizations

import os

url="https://github.com/UniversalDependencies/UD_Russian-SynTagRus"

Itest -d {os.path.basename(url)} || git clone --depth=1 {url}
url="https://github.com/UniversalDependencies/UD_Russian-Taiga"

Itest -d {os.path.basename(url)} || git clone --depth=1 {url}

Ifor F in train dev test ; do cat UD_Russian-*/*-$$F*.conllu > $$F.conllu ; done
!sed -n ’s/"# text = //p’ *.conllu > train.txt

71: @Y 7EE S — = FNVEWED 72 & O HEf

from transformers import BertTokenizerFast

from tokenizers import BertWordPieceTokenizer

s= [u [CLS] " s " [PAD] " R " [SEP] " s n [UNK] " s " [MASK] n]

wpt=BertWordPieceTokenizer (strip_accents=False)
wpt.train(files=["train.txt"],vocab_size=30000,special_tokens=s)
wpt.save_model(".")

tkz=BertTokenizerFast (vocab_file="vocab.txt",strip_accents=False,never_split=s)
tkz.save_pretrained("my-dir/tokenizer-ru")

X 72: @ PEEAT b — 27 F A4 FOIER

from transformers import (AutoTokenizer,RobertaConfig,RobertaForMaskedLM,
DataCollatorForLanguageModeling,TrainingArguments,Trainer)
tkz=AutoTokenizer.from_pretrained("my-dir/tokenizer-ru" ,model_max_length=128)
t=tkz.convert_tokens_to_ids(["[CLS]"," [PAD]"," [SEP]"," [UNK]"," [MASK]"])
cfg=RobertaConfig(hidden_size=256,num_hidden_layers=12,num_attention_heads=4,
intermediate_size=768,max_position_embeddings=tkz.model_max_length,
vocab_size=len(tkz) ,tokenizer_class=type(tkz).__name__,
bos_token_id=t[0] ,pad_token_id=t[1],eos_token_id=t[2])
arg=TrainingArguments (num_train_epochs=3,per_device_train_batch_size=64,
output_dir="/tmp",overwrite_output_dir=True,save_total_limit=2)
class ReadLineDataset(object):
def __init__(self,file,tokenizer):
self.tokenizer=tokenizer
with open(file,"r",encoding="utf-8") as r:
self.lines=[s.strip() for s in r if s.strip(Q!=""]
__len__=lambda self:len(self.lines)
__getitem__=lambda self,i:self.tokenizer(self.lines[i],truncation=True,
add_special_tokens=True,max_length=self.tokenizer.model_max_length-2)
trn=Trainer (args=arg,data_collator=DataCollatorForLanguageModeling(tkz),
model=RobertaForMaskedLM(cfg) ,train_dataset=ReadLineDataset ("train.txt",tkz))
trn.train()
trn.save_model ("my-dir/roberta-ru")
tkz.save_pretrained ("my-dir/roberta-ru")

73: B 3 7 ik 3 = RoBERTa & 7LD
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U, By 7DD XEERT 20D 0WTL &9, BE, % CoNLL-U 7 7 1 Vi,
mai G« R 0 Z I OEE IS VL7,

el T, B TEEFAIY P —2 F A ¥ % my-dir/tokenizer-ru IZfER L L k9, K72 T
\X. Transformers @ BertTokenizerFast Zffi>C, vy 7iERI} F—7 F A4 ¥ E2EKL C
WX,

R train.txt DX D> S, RoBERTa € 7 )L % my-dir/roberta-ru I2fEL L £ L X 9,
73 Tk, AHAIE 128 F—7 >« AARZ bV 256 Kot - RS 12 - 7T > av
~y P4l - PRI 7 PV 768 KIGE V), PRNIDDET VLTV ET,

2|2, my-dir/roberta-ru &, UD_Russian-SynTagRus * UD_Russian-Taiga @ CoNLL-U
77 ANDS, fhEftE - £/ D Z T EENTE 7L my-dir/roberta-ru-upos ZH{EL £ L & 9
(¥ 74), 9 % < my-dir/roberta-ru-upos 23T E 725, esupar TT AP LTHEL &9
(X1 75),

Ipython -m esupar.train my-dir/roberta-ru my-dir/roberta-ru-upos .

74: 0 2 TR MEA S - R D SZ TN S =€ 7L ORfE

!pip install esupar

import esupar
nlp=esupar.load("my-dir/roberta-ru-upos")
doc=nlp("MockBa cnesam He Bepuaa a Bepuna ntoben ")
import deplacy

deplacy.serve(doc,port=None)

root

nsubj

obj conj

{-advmods | ‘_mj l [_objj

(PrROPN) (NOUN) (PART) (vERB) (ccond) (VERB) (NOUN)

MockBa cie3am  He BECpiia a  BEpUIa J100BH

X 75: v > PREAIT NS - RO ZIEIT S =T LDT A b
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10 227 94 Fikith
101 727 54 FEUDICEBT 2 MM L% D 23 bt

Trankit |, mmummmm%&— I, BEEATSIRLR D ZU T 7 L ) Xn %, v
7 9 A FEEAIFIZFEEE L T £ 9, Google Colaboratory @ Trankit Z H\»CT, 77 74
FREDHIC rHe CKYIIMCh Ha BTiXy iil i nacky moowuii 6pate | % ftailfif 5 - 4R O 32 b4
27077058, ZOMREKTOITRL T, BITHRIRZE TSI EICLEL X,

'pip install trankit transformers deplacy
import trankit

nlp=trankit.Pipeline("ukrainian")

doc=nlp("He ckynucb Ha BTiXy i i nacky nrobuii bpate")
import deplacy

deplacy.serve(doc,port=None)

root

vocative
obl conj
advmod casej l }—nmodw amod
|PART| VERB) ADP (NOUN)  (PRON) [CCONJ] [NOUN] (ADJ) NOUN

Vmpm-2s Ncfsan Pp-3f-sdn ‘Afpmsvi Nemsvy

He CKyiCb HAa BTiXy I i JIACKY J1o0uil OpaTte

76: Trankit IZ X %77 7 7 4 FREDIR D Z T EHT

ASE 7B Texymuesy (&, IBED Hey 7%advmod TENTWLT, Zikoda
ZRLTOET, 45 (%) T6pares #%vocative TEDIINTWT, X512 Tmobuit) 53
amod TEBNTWET, erixys & Tnackys 1. WIFNd Tekynuesy DRHEMEE T
723\ conj TEBNT W5 & ﬁ“ﬁﬁ\ A& DY Tekymuen ) 1 obl TEINUTW ¥ 9, Hi
e Tmay &4 (588 Ty 1. B ICZNF i case & nmod TELBNTED, #
ien i) 13RI cc THINTVWE T,

BE. VI IATHEUDDRYRITY 7IciE, £41TMA, BHE L DIEEIH LN
TWLBRBIDTE, JARE D) LOMTIRALSE I > TE D, HEDOIPHELIEETNE T,

10.2 77 54 F it 3 = RoBERTa & 7))L O HfE

Google Colaboratory _[=® esupar T, 7 7 7 4 +5& 3 = RoBERTa € 7 /L 2 #{E L TH
FLx), FHZKT77~80ITRL £,

RN, ARED 7= O DEZ ML X L & 9 (X77), traintxt DILEDMEE LT, 22
Tl3Kopmyc UberText®d 7 4 7> a v/hNgi L. BpYKB? good corpus &, UD_Ukrainian-
IUBIZIEIC L TR E I, HAITGU, 77 74 FiOMOXFEZ R T 2D H 00T

Bhttps://universaldependencies.org/treebanks/uk_iu/#relations-overview
Bllhttps://lang.org.ua/corpora/#anchor5

B2lhttps://r2u.org.ua/corpus
®3Ihttps://github.com/UniversalDependencies/UD_Ukrainian-IU
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!pip install esupar pytokenizations

import os

url="https://lang.org.ua/static/downloads/corpora/"
f="fiction.tokenized.shuffled.txt.bz2"

Itest -f {f} || curl -LO {url+f}

'bunzip2 -c {f} > train.txt
url="https://github.com/brown-uk/corpus"
d=os.path.join(os.path.basename(url),"data","good")

'test -d {d} || git clone --depth=1 {url}

Icat {d}/*.txt >> train.txt
url="https://github.com/UniversalDependencies/UD_Ukrainian-IU"
d=os.path.basename (url)

'test -d {d} || git clone --depth=1 {url}

!for F in train dev test ; do cp {d}/*-$$F.conllu $$F.conllu ; done
!sed -n ’s/"# text = //p’ *.conllu >> train.txt

77: 77 74 738 =€ FINEWED 7= & D HEfi

from transformers import BertTokenizerFast

from tokenizers import BertWordPieceTokenizer
s=["[cLs]","[PAD]","[SEP]"," [UNK]"," [MASK]"]

wpt=BertWordPieceTokenizer (strip_accents=False)
wpt.train(files=["train.txt"],vocab_size=30000,special_tokens=s)
wpt.save_model(".")

tkz=BertTokenizerFast (vocab_file="vocab.txt",strip_accents=False,never_split=s)
tkz.save_pretrained("my-dir/tokenizer-uk")

M 78: 77 74 FEEET F— 7 F A Y DIEK

L &9, %E. UD_Ukrainian-IU D% CoNLL-U 7 7 4 Vi, faifds. - 1% ) Z o
FEITOHVET,

BT, 77 74 FEEAT =2 F 4 ¥ % my-dir/tokenizer-uk IZ/ER L F L x 9, X
78 Tl&. Transformers @ BertTokenizerFast Zfi—>T, 77 7 A ;&R F—27 F A4 F%
E LT ET,

RIZ train.txt D LFEH> 5, RoBERTa € 7 /)L % my-dir/roberta-uk IZ/ER L £ L & 9,
79 T, A 128 b—27 v « AR Z PV 256 XTIt - RS 12 G - 77> av
A~y R4l - PR 7 PV 768 KIGEV ), RPRNSDDET ML TRET,

Bef% 12, my-dir/roberta-uk & UD_Ukrainian-1U 2° &, A5 - R D Z U @ET€ 70
my-dir/roberta-uk-upos Z 8 L £ L & 9 (X180), 9 % { my-dir/roberta-uk-upos 23T
E7o, esupar TTALPLTAEL &) (K81, 7272 L, S=ETINTIE, L)k
WikEEZ EIF 2008 L X 9T,
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from transformers import (AutoTokenizer,RobertaConfig,RobertaForMaskedLM,
DataCollatorForLanguageModeling, TrainingArguments,Trainer)
tkz=AutoTokenizer.from_pretrained("my-dir/tokenizer-uk" ,model_max_length=128)
t=tkz.convert_tokens_to_ids(["[CLS]"," [PAD]"," [SEP]"," [UNK]"," [MASKI"])
cfg=RobertaConfig(hidden_size=256,num_hidden_layers=12,num_attention_heads=4,
intermediate_size=768,max_position_embeddings=tkz.model_max_length,
vocab_size=len(tkz) ,tokenizer_class=type(tkz).__name__,
bos_token_id=t[0] ,pad_token_id=t[1],eos_token_id=t[2])
arg=TrainingArguments (num_train_epochs=3,per_device_train_batch_size=64,
output_dir="/tmp",overwrite_output_dir=True,save_total_limit=2)
class ReadLineDataset(object):
def __init__(self,file,tokenizer):
self.tokenizer=tokenizer
with open(file,"r",encoding="utf-8") as r:
self.lines=[s.strip() for s in r if s.strip(Q!=""]
__len__=lambda self:len(self.lines)
__getitem__=lambda self,i:self.tokenizer(self.lines[i],truncation=True,
add_special_tokens=True,max_length=self.tokenizer.model_max_length-2)
trn=Trainer (args=arg,data_collator=DataCollatorForLanguageModeling(tkz),
model=RobertaForMaskedLM(cfg) ,train_dataset=ReadLineDataset ("train.txt",tkz))
trn.train()
trn.save_model ("my-dir/roberta-uk")
tkz.save_pretrained("my-dir/roberta-uk")

X 79: 7 7 9 4 F3E 3 = RoBERTa & 7 I/LDIERL

ELl

!python -m esupar.train my-dir/roberta-uk my-dir/roberta-uk-upos

X 80: 7 7 7 A FEERIT MEA S 4R D ZIFENT S =€ TV OEIE

'pip install esupar

import esupar
nlp=esupar.load("my-dir/roberta-uk-upos")
doc=nlp("He ckynucb Ha BTiXy i i nacky nrobuii bpate")
import deplacy

deplacy.serve(doc,port=None)

root

discourse
obl conj
advmod casej l }—nmodw amod
(PaRT) (VERB) ADP (NOUN)  (PRON) [CCONJ] [NOUN] (ADJ) NOUN

He ckymacb Ha BTiXy it i Jacky awo0umii Opare

X 81: 7 7 7 4 Fikla ) Wit 5 - RO ZIE S =7 LDT A b
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11 R )L — ik
11.1 R )L—FEUD BT 2 W0 5 &% D 32 bt

Camphr-Udify®*lZ ., bert-base-multilingual-cased!® % X — 212, BREEITHIRILR D Z 1T iR
W7 ITVRXL%, 75 DEFEITH L TBHEERICHEIE L T i 3‘ Google Colaboratory
@ Camphr-Udify Z JH\ T, X7 )L —GEDHIS THacampau intapuoT crBapae Midb Thix
y ubliX pyKax iHTOpHAT | % il 5 - RO Z T2 70770, ZORRE %K 82
R LET, BRI Z A Tw I EicLEL &),

url="https://github.com/PKSHATechnology-Research/camphr_models"
f="en_udify-0.7.tar.gz"

Itest -f {f} || curl -LO {url+"/releases/download/0.7.0/"+f}
'pip install camphr {f} deplacy

import pkg_resources,imp

imp.reload(pkg_resources)

import spacy

nlp=spacy.load("en_udify")

doc=nlp("Hacamp3y iHT3pPHIT cTBapae Midbl TbIX Yy UbliX pyKax iIHTIPHIT ")
import deplacy

deplacy.serve(doc,port=None)

nmod
case

root

advmod
{—nsubin l [—objj [—detj

(aDv)  (NOUN) [VERB] [NOUN] [DET] (ADP) (DET) [NOUN] [NOUN]

inayalastbnbilatinbeye e Case=Loc]| eineptalie

det— nsubj

Hacampyu inmopmdt cTBapae Mlq)bl TBIX Y  YbIiX pyKax iHDpHIT

[¥] 82: Camphr-Udify |2 X % X 7 )L —FEDR D Z 1T @bt

220 Tiwmpwory 1, HiFEDY Tereapaey DFFE, #£E DY Ty upiix pykax inmopmor) &
WY AL 2 FHDEFETH D, WITND nsubj TEBNTWET, a2 T Ty usix
pykax inmprar; OWHTIX, HiER Ty 23case T, BRI Tupix) %%det TEDS
NTEH, a2 782D Texy ZBHIiL THET, XFL—IFEUD DL —V k|
Z 23 aclrelcl TEBNLZXREZZOTTH, BHTI A Timod 2> TLEF> T,
Mreix ) (3 Tmiger) Z{Effi L T T, det TEINTWET, "midsy (& Tcrsapae; OH
WEET, obj T¥2NTWwE 9, "Hacampou, ¥ advmod TENTwE7,

BB, NINV—YFEORORZTF ICIE, K4I1TIMA, ZEHEZ KT nsubj:pass &
aux:pass. XHREDHEF %277 obl:agent, BAFRMRANIC X 2 il AEHif 2 23 acl:relcl,
B & A OALDRITR % £ 9 nummod:gov & nummod:entity, 2 ¥ 2 Zfilckd %
RIGAEHIEE %2 23 advmod:discourse, [K#%# 7 flatname, X7 )V — > EDS %2 #
3 flat:foreign » > 5 41 F 3187,

B4 https://camphr.readthedocs.io/en/stable/notes/udify.html

BSIhttps://huggingface.co/bert-base-multilingual-cased

B6Dan Kondratyuk and Milan Straka: 75 Languages, 1 Model: Parsing Universal Dependencies Universally,
Proceedings of the 2019 Conference on Empirical Methods in Natural Language (November 2019), pp.2779-
2795.

B7https://universaldependencies.org/be/#relation-subtypes
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11.2 X)L — i I = RoBERTa € 7))L D #lff:

Google Colaboratory _|=® esupar T, X7 )L — 5 S = RoBERTa € 7 /L % #{E L TH
FLx), FIEZXSI~86 IR T,

BN, D7z DXFEZHENM L F L & 9 (X83), train.txt DXXIFEDOMELE LT, Z
Z ClZ UD_Belarusian-HSE®¥ Z J0IC L T E §23, HAIZIGL ., XRINV—TFEDOMMD L
HBEMETZ2DHVWLTL &), BB, % CoNLL-U 7 7 A Vi, fhafts - (2 0 21 fiR
WroFEEICOHVET,

!pip install esupar

import os
url="https://github.com/UniversalDependencies/UD_Belarusian-HSE"
d=os.path.basename (url)

'test -d {d} || git clone --depth=1 {url}

!for F in train dev test ; do cp {d}/*-$$F.conllu $$F.conllu ; done
!sed -n ’s/"# text = //p’ *.conllu > train.txt

83: NI )N — ik I & FIVEWED 72 & D Ui

el T, NI —EEMT F— 2 F A %% my-dir/tokenizer-be IZ/FR L £ L & 9,
84 Tl¥. Transformers ?® BertTokenizerFast #ffi> T, "I )V —FEAT =27 F A4 F%
PRI L TV %9, A% (vocab_size) % 8000 IZH{> TWE 23, 9P LRESC L
Towuhb LingtA,

from transformers import BertTokenizerFast

from tokenizers import BertWordPieceTokenizer
s=["[cLs]","[PAD]","[SEP]"," [UNK]"," [MASK]"]

wpt=BertWordPieceTokenizer (strip_accents=False)
wpt.train(files=["train.txt"],vocab_size=8000,special_tokens=s)
wpt.save_model(".")

tkz=BertTokenizerFast (vocab_file="vocab.txt",strip_accents=False,never_split=s)
tkz.save_pretrained("my-dir/tokenizer-be")

84: XNF )N —EEMAIT b — 2 F A FDIERK

KT train.txt D XA 5, RoBERTa € 7 /L % my-dir/roberta-be IZfE L £ L % 9,
85 Tlx. AHIMIE128 b—27 > « AR bV 256 Xt - RS g - 7T v av
~y F 44l - fER7 PV 768 RILE V), RPRNIODETNWVICLTVET,

%12, my-dir/roberta-be & UD Belarusian-HSE 7> 6, it 5. - 4 O Z 1 @HTE 70
my-dir/roberta-be-upos Z #fEL F L & 9 (XI86), 9 % { my-dir/roberta-be-upos 23HAET
E726, esupar TT AL TAEL &I (K87, 7L, S=ETITIE, BhdfE
VikEEZ BEIF 2008 Lk 9T,

B8https://github.com/UniversalDependencies/UD_Belarusian-HSE
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from transformers import (AutoTokenizer,RobertaConfig,RobertaForMaskedLM,
DataCollatorForLanguageModeling,TrainingArguments,Trainer)
tkz=AutoTokenizer.from_pretrained("my-dir/tokenizer-be" ,model_max_length=128)
t=tkz.convert_tokens_to_ids(["[CLS]"," [PAD]"," [SEP]"," [UNK]"," [MASK]"])
cfg=RobertaConfig(hidden_size=256,num_hidden_layers=12,num_attention_heads=4,
intermediate_size=768,max_position_embeddings=tkz.model_max_length,
vocab_size=len(tkz) ,tokenizer_class=type(tkz).__name__,
bos_token_id=t[0] ,pad_token_id=t[1],eos_token_id=t[2])
arg=TrainingArguments (num_train_epochs=3,per_device_train_batch_size=64,
output_dir="/tmp",overwrite_output_dir=True,save_total_limit=2)
class ReadLineDataset(object):
def __init__(self,file,tokenizer):
self.tokenizer=tokenizer
with open(file,"r",encoding="utf-8") as r:
self.lines=[s.strip() for s in r if s.strip(Q!=""]
__len__=lambda self:len(self.lines)
__getitem__=lambda self,i:self.tokenizer(self.lines[i],truncation=True,
add_special_tokens=True,max_length=self.tokenizer.model_max_length-2)
trn=Trainer (args=arg,data_collator=DataCollatorForLanguageModeling(tkz),
model=RobertaForMaskedLM(cfg) ,train_dataset=ReadLineDataset ("train.txt",tkz))
trn.train()
trn.save_model ("my-dir/roberta-be")
tkz.save_pretrained ("my-dir/roberta-be")

X 85: X )L —3 3 I = RoBERTa & 7L DR

!python -m esupar.train my-dir/roberta-be my-dir/roberta-be-upos .

X 86: X7 )L —EEMANT NS - 4R D ZIFNT S =€ TV OEIE

!pip install esupar

import esupar

nlp=esupar.load("my-dir/roberta-be-upos")

doc=nlp("Hacampay iHT3pHIT cTBapae Midbl TbIX Y UbliX pyKax iIHTIPH3T ")
import deplacy

deplacy.serve(doc,port=None)

root cl
advmod case
l rnsubj ob]w [—det det— nsubj
(abv)  (nounN)  (VERB) (NOUN) DET (ADP) ET (Nnoun)  (NOUN)

Hacampyu inmopmot cTBapae Midbl THIX YbIiX pyKax HDpHT

X 87: X7 ) —EEMT NS - RO ZUTEITS €T LDT A b
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