HRPEEEDO I RERMBT &R Y R TEE— - ZEETF

v MR EEE DTSR T & 18 O 320 AT

Ll =" KR T

1 ZUdIC

2019 -5 H Y Y — A ® Universal Dependencies (UD) 2.4 IZE T, bitbitDiff%E
V= 7E, VUE (- dah - R - ) @f&ﬁ% a2 —,82Z (11176 X, 55026 Gk, 56768
Py w=BYWEN L UD BT 2 %0 —#ZH9 L 7R, BAFIEBAE LKL L T
D, 20224E 11 HY V=20 UD 2111, Tdify lrnfﬂ]nn.il %aﬁu P \slaligy TRERES TR
N E Y TEEIA I R OB ) T M e R RS TR PR eRE ) DA G

2 —% A (63079 X, 310594 5. 324415 7) ZUEET L Tw 5,

s G o — S 2 OBFEFICE WT, bitbitid, UD & TransformersliZ X
% S [ERE (B0 TRRERMANT - RV Z VT E 7 V2 8L 72, BRI, FHEie
¥ € 5L roberta-classical-chinese-base-char® 2 X LT, RINTF RV v 72k 37 74~
Fa—Z v 7B IR, TREEMNT LR R 2 FRNCE 2% ) FEZRFEL 2,
AfRTlE, COFEOMELHNT 2, /o, FFREZHTEDPFEBEIGAE 2 L 9. Google
Colaboratory® T 70 77 v 76, G TRT I LT 5,

2 Universal Dependencies D%

UD &, HEFRECE 2 hq - TREERIEME - (RARHE (FR D RV 2. SificBb
EFRBT 5 FIETH I, A B TR D ZOME AT 5 2 LT, 53
B2 & O TE D, 2 TOXEMIGZ HEER DY) > 7 TRl T 2 DT H 5,

IRAERETEARNT Z 1L AR 1L, Tesniere DREIEMFERERENTIRZFE L. Mempayx DA A2 5
7PN ko T, —IBOERE B FETH 25, ZORARKORRIE, Wb 2 B HL
TR K - THEEEEMIN 22 30R 2 REZZ £ v ) KIS H D, Mempayr AR 2V B2 —

RER AN SCREE SR TIN B R 7 Y 7 AR S v 8 —

IKoichi 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.

RIZRZE—, 7 4y 7V 70 A5 4 7 ¥, SFRAE, MY, ILRERS, “RAEE, SvRIEE, A, B
FH—3: o AP [EEE (7#30) Universal Dependencies & # O, fEMALER 22 2330, Vol.63, No.2 (2022 4E 2
), pp.355-363.

Blhttps://github. com/UniversalDependencies/UD_Classical_Chinese-Kyoto

#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.

mhttps ://huggingface.co/KoichiYasuoka/roberta-classical-chinese-base-char

Clhttps://colab.research.google. com

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

BILucien Tesniére: Fléments de Syntaxe Structurale, Paris: C. Klincksieck (1959).

Pligor A. Mel’Suk: Dependency Syntax: Theory and Practice, New York: State University of New York Press
(1988).
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# 1: CONLL-U D% 7 4 —IL F

L ID: ¥EEZ Lot S v Fy 7 AT, X LI 150 258, fEiE
WXL TE, HERo#iHE R T L],

FORM: 3&. %7213, fygeads,

LEMMA: JLEH, G846,

UPOS: UD THIGE S 4172 5 5 22 e & 7 (R 2),

XPOS: S BlEA O 8 7,

FEATS: UD THIGE S i/ BB 2 BEEBIEDO U A b, SRElEE O S ),
HEAD: 4 OHFEDOR D ZIILID, ROV ZILrEOEEIE0 L T2,
DEPREL: UD THIE X 1172 SRbIRE 2R D 3211 ¥ 7 (% 3), HEAD 230 D41
root £ 7%, SaElEADIRERD ],

9. DEPS: EHE DR D Z I na o864, 2T HEAD:DEPREL X 7,

10. MISC: ZDflid 7 7 57— a v,

PN AR LD

3 2: UD i # 77 (UPOS)

Open class words | Closed class words Other
ADJ w5 ADP fi&sH PUNCT #3z55
ADV Eiz AUX phgh SYM &5
INTJ iz CCONJ it5lizsez X zoft
NOUN 4z DET msea
PROPN &4 NUM %z
VERB @ PART 8¢

PRON f4#

SCONJ #tf@zma

7 3: UDHR Y 321} % 7" (DEPREL)

Nominal a Modifier Function
ominals auses Words Words
nsubj & csubj fiF:zE
ar S?I‘I':n s obj B ccomp i BHYE
g iobj iz H ruEE xcomp Eitiizs
obl it .
Non-core vocative Wi dvels o advmod s stz 23)( i;ﬁwﬂﬁ
dependents expl i advel BRI discourse #it %% p;ﬁf
dislocated s&3s mark ik
Nominal nmod 45 ic k 2 E# G det peEiE
dependents | 8PPOS Rk acl ket | amod AE I k 2 @ik | clf sl
nummod &z k 2 B case Rz
Coordination MWE Loose Special Other
) fixed @l . orphan #% L punct 3t
conj Bk flat 3571 list #iH goeswith 7 = Fla root #
CC Heptas compound &4 parataxis 55 reparandum w481 dep #E#
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FIENFICH L 72 UD ICB W Th, SEBICD o R widiB, & w9 RER2 I Ic# U
ST 5, UDICE 2 30EMERR ., G2 EET T, T2 RER0Y v 7 &
LTRET 2, ZHUCkh, SN2 O EsRZge s L Tw 3,

UDRO B a— " 20HaH 7 +—<» b £ LT, CoNLL-U WX 2 % 71X D
T A b (LF2— Fid UTF-819) 238 S 41T 5, CoNLL-U D47 1 A HEE 12 )5
LTED, RUIRT 10Dy 7YY 7 4 — )L FTHEKL X415, ID - FORM * LEMMA
. HEEZ DL DTS 74—V FTH S, UPOS * XPOS * FEATS (&, HEEED i &
EreEEMEICEET %2 74—V FTH %, HEAD * DEPREL * DEPS 1, HEEDR D 5211
BT 274 =1 FTH3,

UD ICE T 20 Z BRI, HEERIOF I 75 7 % HEAD & DEPREL Thtib$ 2,
MMD@ ZOHERIC AL HRED Y >~ 761D #8 LTE D, DEPREL &, Z DA ML

BT BROZTY 7 ThHD, 72721, HEAD 230 DA, ZDEICA S ) ¥ 7 617
LRV, VY 7 ORBUIHGEDMREIZEL (., FV 700 v 75k, &2 THWICR
HoTwb, Tibb, FHEIELSH2 ) ¥ 7 I3EBOARIEDRH 2205, FHFEICA S
Vo 2310820 Ths, E, V73 —717%w,

UD DR D ZT Y v 7%, Mempuyk AFEDBREICH 72D, Wb 2B LFET
Ho, BEdr )y 7onk LT, EECHWNE~EV Y 7T 2, BHiEIRICE W T, #
BfigED SfBMigE~E Vv 734, 72770, HlEH (ﬁUEnj'@ﬁéEuj) RS DIEHGE 72
E AT R Mempuyk & 175> Tw 23, $/2, 227X cE W TEBEHOLE
#EWRO T, MIEEEY 7L LT, FEBEVEHALY VT2,

UD Z I EEE~EH 5 2 2B L T, bitbiutd R b 21 ¥ 7 % #k5R (discourse:sp.
nsubj:pass. nsubj:outer, csubj:outer, obl:tmod, obl:imod, compound:redup. flat:vv)

# text = REIFELEN
1 A AR ADV  _  Polarity=Neg 2 advmod _ SpaceAfter=No
2 fH H VERB _ _ 0 root _ SpaceAfter=No
3 ﬁ? VERB _ _ 5 acl _  SpaceAfter=No
4 2 2B youn _ _ 3 obj _  SpaceAfter=No
5 # # PART _ _ 2 obj _  SpaceAfter=No
6 ] 1 PART _ _ 2 discourse:sp _ SpaceAfter=No
root
—— = discourse:sp
obj
acl
-advmo bj

ADV (vérB) (verB) (noun) (PART) (PART)

* H O 2 # 4
X 1: ##tp[EEE CoNLL-U & deplacy 2 X 2 WAk

NOIISO/EC 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).

[110akim 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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L 72021, Kfiz discourse:sp 13 3G (sentence particle) 238 L Tk H 1B HHpEEEICE
V} % B E A (predicate-object-final structure) Df& % . FLdb T 2 7z 0 lCHWT W 2,
LT URBMIEFEEE, O CoNLL-U k. deplacy"™ i & 2 Wb 2 X 1 12md, TR, 2
5 1, ~objzs, "H) 725 T, ~discourse:sp &3 TH H, TH-F-tH, &)
BESHEE, UD TitidTETw» 3,

3 BERT/RoBERTa €7 & D — 2

Google AI Language 7365 L 72 BERT!'SN X, KE O CE 2 B IC ARG S ¢ 2B L
DX TEPER D%, WIS L 2HErE e T L Th S, BRI CEZ ARG
AT 2D TR, XERICEHNZ L EXDENY, H2 0, XPicEHns b =7 v
(EEED U CIHEEL DRI L b =27 v DB 2 FIRNICEETEL X9 7
TRPZIN TS,

=7V Eb =0 DERY BT OIS LE DD, KD Tr—LTHh D,
"This [MASK] a pen.; @ [MASK](Z%f L, "Thisisapen.; &) &EZE2 k9 57O
F—= (X 2)%EZTH LS, bert-base-casedNZE Tk, & b—7 D AT
2— F (UTE-8) TE Z b it 203, WEIICIX 768 KIuDX 7 b L BAEDOF]) THREH S
Nz, AMNcEWTIE, FAN =7 VIC/IBET 27 vz 2o f V225, 1
INCE LTI, FHD =7 m w7 s vica 2 k9 icER%2E 2749, This
[MASK] apen.; OHITE AL, "This; Ta) Tpen) .y ZASRZ PV Z2IFIFFEEL LD

This [MASK] a pen

L]

bert-base-cased

T T T ]

This is a pen

2: bert-base-cased (2 F 1} 5 7XHLD 7 — L

UZ]https ://universaldependencies.org/lzh/#syntax

'3Herman Leung, Rafaél 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.

(14122 i 2 —: Universal Dependencies |2 % &0 % F MR D Z 1T AL Y — )L deplacy, AXRIE L 2~
Va—#s v R n TUASAZ A 20200 3CE (2020 £ 12 H), pp.95-100.

[1517acob 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.

Uélhttps: //huggingface. co/bert-base-cased

Uz Zvwny) DGRV 1E, 234 VEMEQ2OR7 FLVORER, X7 PLDa—270 v F - /L
THE - 7fH) 2 1IN, L) BIRTH 2,

- 153 -



HRPEEEDO I RERMBT &R Y R TEE— - ZEETF

x [# i+ [MASK] # 1,

S I SN B B

roberta-classical-chinese-base-char

N

ZS [H] b E & m

3: roberta-classical-chinese-base-char 12 3 1} 2 /XL & 77 — 4

O, lsy IGEWHRZ PupMfEeins k), NEOREE 2wl 2013 Ths, C
DEIEIRMD =22 KEDOXLICN L TEIR)ZET, b=7vE =708y
WRYEETEL, £ DH, BERT D LRD—2I8ITH 5,

BERT # % SEEHE T 2 BCIE L 72 2 D13, EF LD AT & v ) Yk 2 RE
LTw3HTHh2, HMPEFEOAICE W TIE, XE ) BAELHT L LHETIE 2
VW, RDOFFEICE VT, SIAXZELX, SNSTO MO80Z ) Rk, XHR» Ny
FUVLaWHIILEED %, ZORTEZ#ERT R, RoBERTaM L, X & v ) Hifi 2K
EET, b=7 ol WT, KOS =L DARICFHE L 282 B 2709, it
kD, XEWIHMICHEDNL S 2 Enl, RKEOXEZ AL TE 2,

HILH LD roberta-classical-chinese-base-char (X, HHLPEREIC B A EEZ2 F— 7 v
LR L, BEFEHRAITONME S S — 4 (K3) ZFEH LEeF L TH 5, FIETF (H 26000 T
) DA JIE UTE-8 TE 2729 25, WEIINICIE 768 ROGD X7 b L THRIAT 2, Google
Colaboratory _|= @ Transformers & roberta-classical-chinese-base-char % Fi\> T, AR H4F
[MASK] &t 273 0T 2 7075 L L, ZO/RZK 418 T, TE) OMERD 13.5%
Lo TED, ) D154%IZATTW2H 00, IS XERFERICH L Lo,

'pip install transformers

from transformers import pipeline
fmp=pipeline("fill-mask","KoichiYasuoka/roberta-classical-chinese-base-char")
prd=fmp (" AHEEF[MASK]Z ")

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

e 0.154
B4 0.135
£ 0.031
Ce| 0.027
Z 0.025

B 4: TRBEH [MASK] &t ICRT 2Rl —20 7075 4 s

USBERT D& ) — 2D TkRiE, XL XDEEHY 24T T 2B — L7203, ATk bz,
Thttps://arxiv.org/abs/1907.11692
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FFICFEBETETWEES>T0WnES ),

BERT/RoBERTa € 7V 1%, HAEZMIEHEA S 2 L1k, 4 o HRICISHARET
B2, BT FLzRGEERS & Az, WGz 5, ROy 7R EAR
AR, RO BZIHENTIC A 2, UDIICEWTIE, TWREEMBHTR O Z2 RN~ DG 23
HETHH, DIF, dpEFRCN T2 HEZR L T 2 EitT 3,

4 FINT XY v 7% oT i P EGEO I RE R T

roberta-classical-chinese-base-ud-goeswith!?? (%, roberba-classical-chinese-base-char O H
Tz Z T, UD D UPOS # DEPREL #3259, 774 v Fa—=v 7%
B I o777 VRYTH 2, BERT/RoBERTa E 7LICE T 28507 R v 7k, &+ —
LT NN ENET S ERTELDT, 700 E LTE2D UPOS Z 5 31,
TERELMNT (Mt 5 € 7L L LT T E % (X 5P,

[CLS] & fi] it B3 =4 #  [SEP]

S N N SN SR SR B

roberta-classical-chinese-base-ud-goeswith

Y T T T T

— ADV  VERB VERB NOUN PART PART —

X 5: 2505 X0 v 7% 7z g EEE O UPOS i 5

Google Colaboratory 2@ Transformers & roberta-classical-chinese-base-ud-goeswith % Hi
W, DRSPS, 1ICUPOS 21532 7077 AL, ZOfREK 6 1078 T, T
I XF b=y ELTHbNRTE D, 221U UPOS Y531 Tw 5,

Lap L 3s  HHHERRC B 1) 2 JEEIE, T 1 CF L3RS v, HEOET )5
BABGE (72 213 THT ) ) b ET %, 2D X 9 R HEEICK L roberta-classical-chinese-
base-ud-goeswith TlE, 2 3CFHUREDFEEFIZ X L9 UPOS Wil # (5.7 5 2 T, ¥
OB 5 R A HEREZ RILL Tw 2, Google Colaboratory [ Transformers & roberta-
classical-chinese-base-ud-goeswith # > T, 'fFRPEHE | 1 UPOS (572 7/
TLE, ZORRERTICRT, KT TE T 22T OERETH Y. TR TR TE)Y
" B I XFOBEEE AL SN TR 5,

R9https: //huggingface.co/KoichiYasuoka/roberta-classical-chinese-base-ud-goeswith

RURFN 5 <) v 7 DFEEICIE, Transformers @ RobertaFor TokenClassification % F\> 7z,

RAPEZFRT [CLS] L WARZERT [SEP] AL TV 223, ZNSIEXREDRD ZITIT & B A1 2 B
270TH 5,
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'pip install deplacy transformers
class SeqL(object):
def __init__(self,bert):
from transformers import pipeline
self.tagger=pipeline (task="ner" ,model=bert)
def __call__(self,text):
w=[(t["start"],t["end"],t["entity"]) for t in self.tagger (text)]
u="# text = "+text.replace("\n"," ")+"\n"
for i,(s,e,p) in enumerate(w,1):
m,q="_" if i<len(w) and e<w[i] [0] else "SpaceAfter=No",p.split("[|")
f="_" if p.find("=")<0 else "|".join(t for t in q if t.find("=")>0)
u+=||\t|| . join( [Str(i) ’text [S . e] R ll_ll ’q[o:l R ll_ll ,f , ll_ll R ll_ll , Il_ll ’m] )+||\n||
return u+"\n"
nlp=SeqL("KoichiYasuoka/roberta-classical-chinese-base-ud-goeswith")
doc=nlp ("R AFEEE ")
import deplacy
deplacy.serve(doc,port=None)

(apv) (veErB) (VvErB) (NOUN) (PART) (PART)

X B & 2 F 4

6: roberta-classical-chinese-base-ud-goeswith 12 £ % UPOS {5

'pip install deplacy transformers
class SeqL(object):
def __init__(self,bert):
from transformers import pipeline
self.tagger=pipeline(task="ner" ,model=bert)
def __call__(self,text):
w=[(t["start"],t["end"],t["entity"]) for t in self.tagger (text)]

u="# text = "+text.replace("\n"," ")+"\n"
for i,(s,e,p) in enumerate(w,1):
m,q="_" if i<len(w) and e<w[i] [0] else "SpaceAfter=No",p.split("|")
="_" if p.find("=")<0 else "|".join(t for t in q if t.find("=")>0)

u+="\t".join([str(i),text[s:el,"_",q[0O],"_",£,"_","_","_",m])+"\n"
return u+'"\n"
nlp=SeqL ("KoichiYasuoka/roberta-classical-chinese-base-ud-goeswith")
doc=nlp("Fm FREEFE")
import deplacy
deplacy.serve(doc,port=None)

(VErB) (PROPN) (PROPN) (NOUN)
= T R £ E T

7: B DT 5 B 5 BEEE I X 2 v 72 UPOS 5.
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5 ZHNIRY v AT EEEORR D 2P

BN TR 7 EHWT, ROZUEN 28 /%) FE2EZTA LY, UDEERY
77 L UCRZEA. ROZIUEIT BTN OB Z LB Z 2B Lyt E s, 2k
3. K1 TREFEEN, ofmrs s 7 chiud

advmod root - - obj discourse:sp
_ _ _ Obj _ _

- - acl - - -

L0 6x6 DBEEITAI 2 TR R, OB TAIICE T, SRS =2 vic
ADHAEOR D Z Y 7, FATE3& =7 v o M EARORY 2Ty 7Tt b, 7%
B, ARG TlE oot 2md 2 LicT 3,

Google Colaboratory _[-? Transformers & roberta-classical-chinese-base-ud-goeswith % i
W, TREFEFN, ofgETiou Yy MR RRD L T o Ll ZOREZK9
T, KIDPITi, #AlTLicayy MrROBEREZESZT T, DREFEE W
DAY 27 2EL CHEHTES, 2720, EEORZUBITICE T, v—7
#2572 X 9. Chu-Liu-Edmonds 7V 2V R LBV 20T 2 (K 8),

!pip install transformers ufal.chu_liu_edmonds deplacy

from transformers import pipeline

nlp=pipeline (model="KoichiYasuoka/roberta-classical-chinese-base-ud-goeswith",
task="universal-dependencies",trust_remote_code=True)

doc=nlp (" AHEFEEZM")

import deplacy

deplacy.serve(doc,port=None)

root
—— discourse:sp
obj

-acl

-advmo bj
[X% (vérB) (VERB) (NOUN) (PART) (PART)

*x BH & 2 9 F

8: roberta-classical-chinese-base-ud-goeswith (2 X 2 % O 52\ gt

roberta-classical-chinese-base-goeswith @ T i, l%uﬂ%ﬁﬂ@%ﬁ T EILRAN 7R
V7B ko TwS (K10), OB BEETIIO L 0fr i?abfm%b%%ﬁk@
FMT L P —2 v % [MASK] TREL. [SEP] D2ICa% 4 ~F— 27 v 287, L) iz
BIgoTwd, 2L 218 VREGESN, o TH,) it d 217 Thiud, K10b) i<
AT k9w, ANl TR, % [MASK] LT, [SEP]D#IC THl, 2B L Tw2

3IDan 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.
R OV DA JAHERE p LB & F, By b A Y F) dlog 175 Th 2,

(25IH. 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.
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!pip install transformers
import torch,numpy
from transformers import AutoTokenizer,AutoModelForTokenClassification
brt=”KoichiYasuoka/roberta—classical-chinese-base-ud—goeswith"
txt="ARHFEZ "
tkz=AutoTokenizer.from_pretrained(brt)
md1=AutoModelForTokenClassification.from_pretrained(brt)
v,1l=tkz(txt,return_offsets_mapping=True),mdl.config.id2label
w,u=v["input_ids"], [txt[s:e] for s,e in v["offset_mapping"] if s<e]
x=[w[:1]+[tkz.mask_token_id]+w[i+1:]+[j] for i,j in enumerate(w([1:-1],1)]
with torch.no_grad():

m=mdl (input_ids=torch.tensor(x)).logits.numpy() [:,1:-2,:]
r=[1 if i==0 else -1 if 1[i].endswith("|root") else 0 for i in range(len(1))]
m+=numpy . where (numpy. add . outer (numpy . identity (m.shape[0]) ,r)==0,0,numpy.nan)
d,p=numpy.nanmax (m,axis=2) ,numpy.nanargmnax (m,axis=2)
print(" ".join(x.rjust(12-len(x)) for x in u))
for i,j in enumerate(u):

print("\n"+" ".join("{:12.3£f}".format(x) for x in d[il)," ",j)

print (" ".join(1[x].split("|") [-1]1[:12] .rjust(12) for x in p[i]))

FN I a5 g2 H gich
2.501 3.073 2.156 2.156 1.241 3.359 FN
root goeswith conj obj conj discourse:sp
13.925 14.172 3.748 5.088 12.398 12.621 ]
advmod root ccomp obj obj discourse:sp
1.403 2.656 4.458 11.748 3.088 4.822 Uis
advmod advmod root obj mark discourse:sp
1.364 2.630 6.094 2.734 1.881 3.548 B
flat amod amod root case discourse:sp
1.233 3.927 12.372 4.860 1.477 5.199 =
advmod amod acl nmod root discourse:sp
1.628 1.754 1.413 2.450 1.019 1.965 i)
flat amod amod obj goeswith root

4 9: TREEEF M, (X 2B T2y v b OEH
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1B

[CLS] [MASK] [# It t [SEP] &

4
S I

roberta-classical-chinese-base-ud-goeswith

(@) "R, o2 AR

[CLS] & [MASK] #F B = # [SEP] [H

S N NN SN N SR B I

roberta-classical-chinese-base-ud-goeswith

a1

advmod  root — — obj discourse:sp — -

(b) " 7225 M2 HAK (root % &rtr)

[CLS] R i [MASK] % G t [SEP]  A4f

S N NN S

roberta-classical-chinese-base-ud-goeswith

B

() "4y o B HEmEEL
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[CLS] & i I+ [MASK] #& 5 [SEP]

e R e

roberta-classical-chinese-base-ud-goeswith

@ "B, o s FRR

[CLS] R ] it B [MASK] t [SEP] &

S N AN S NN SR N B

roberta-classical-chinese-base-ud-goeswith

o

— acl — -

() "&, o s EmR

[CLS] R il f B ¥ [MASK] [SEP] 1

S N SR B

roberta-classical-chinese-base-ud-goeswith

(0 "hy 252 HA

10: RHN 5 RV v 7 v UREGEZ W) OBERTH24Y
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'pip install transformers ufal.chu_liu_edmonds deplacy

from transformers import pipeline

nlp=pipeline(task="universal-dependencies",trust_remote_code=True,
model="KoichiYasuoka/roberta-classical-chinese-base-ud-goeswith")

doc=nlp (" HLEEE")

import deplacy

deplacy.serve(doc,port=None)

root
obj
nsubj nmod
goeswith {compound
(vERB) (PROPN] (PROPNJ (NOUN)
= F* R 72 FE =*

11: HEDEET ) & K A HEEETOHEEN Y ' 7 goeswith

FeZ U R ERRIC B U 5 HEEE, B 1 T LIRS T BT 5 K 5 B
L GET S, #D X9 BHEETH - TH . roberta-classical-chinese-base-ud-goeswith &
I X721 b=27 v LTl Ly, 22T, BEBOBET) S % 2 85I LTk,
2 T HDABE DI goeswith(PZ E W40 Vv 7 2B AL, | XTFHOMWEFE LBWTE
¢ Z L2 L7z, Google Colaboratory = Transformers & roberta-classical-chinese-base-ud-
goeswith Z VT, Tl FRZEE) OROZUIBIZ2E 0 70y 7 0L, ZDRHE
2RISR,

BE. KILE, & ETHBLEZRL 720D Th> T, HEOBET D 5K % Wik
DINFG NG oTED, BT LLELWUD LS A%\, % IT, goeswith % fifiH
T5A4 7> arvi LT, aggregation_strategy="simple" % #ffi L 7z, X 12 IZ Google
Colaboratory TOfEBIZ AT, Ty & T4 28Tz goeswith 2MAE S 11T, Tz
T PEEL RS> TW 2003005,

!pip install transformers ufal.chu_liu_edmonds deplacy

from transformers import pipeline

nlp=pipeline(task="universal-dependencies",trust_remote_code=True,
mode1="KoichiYasuoka/roberta—classical—chinese—base—ud-goeswith”,
aggregation_strategy="simple")

doc=nlp (" HLEEE")

import deplacy

deplacy.serve(doc,port=None)

root

0bj
{—nsubjj U I—nm;compound 1

(PROPN) (VERB] (PROPN) (PROPN) (NOUN)
=F R & FE T
12: T FRBET) IC8NT 2480 320N
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HRPEEEDO I RERMBT &R Y R TEE— - ZEETF

6 BbhIZ

HHREREUD 126 & D CIBRERMT - 12D R 2 8 2 7% ) (| Transformers O
%415 1) > 7 RobertaForTokenClassification % H{V> T, roberta-classical-chinese-base-ud-
goeswith ZHUWEL 72, COETNUL T, EFIXFZ 1 =27 L THK->TED, &
BT & B2 EEGEIC L Cid, X & goeswith Z ATALBIC A7z, Z4uck b,
RERMANT & 4R D SZ VAT 2 AR IS 3 2 7% 9 R4 7 X o 7 s, iR EEE (S LT
FITE T,

BE, RN R EEHFEEIA L L 235 R EREO S B G BT
22, M13ofITix, KEOBEFICHNT 2 70V 2 B, SCROEWFIINT 2 7 L% E
LT, B-M-E3-E2:- EZ2 TR ZRINT R 7 LTns, 20, ikl
AL TATIEL v,

!pip install deplacy transformers
class SeqL(object):
def __init__(self,bert):
from transformers import pipeline
self.tagger=pipeline(task="ner" ,model=bert)
def __call__(self,text):
w=[(t["start"],t["end"],t["entity"]) for t in self.tagger (text)]
u="# text = "+text.replace("\n"," ")+"\n"
for i,(s,e,p) in enumerate(w,1):
m,q="_" if i<len(w) and e<w[i] [0] else "SpaceAfter=No",p.split("|")
f="_" if p.find("=")<0 else "|".join(t for t in q if t.find("=")>0)
u+="\t". join([str(i),text[s:el,"_",q[O],"_",£,"_","_","_",m])+"\n"
return u+"\n"
nlp=SeqL ("KoichiYasuoka/roberta-classical-chinese-base-sentence-segmentation")
doc=nlp (" F BN B 2 AARGT-A I EE 75 A A IR G T AAFITTA AT E )
import deplacy
deplacy.serve(doc,port=None)
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13: roberta-classical-chinese-base-sentence-segmentation (2 X % f7 #itrp [E[GE D W) b

6122 [ 2 —: Transformers % Fi\> 70 i AR ERE (S0 XU D €7V O8E, AR L a v Ea =8 v
RO L TCAS AT A 2021 G X (2021 £ 12 A), pp.104-109.

RNFAES7, SRR, Frahn: — R TIRER & RIZE I SO ) 77 vk, dbet K222 (A A RHERR), Vol 53,
No.2 (2017 % 3 H), pp.255-261.
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