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Abstract

Malicious and offensive expressions in social media have become a serious social
problem in recent years. To protect people from the damage caused by such offen-
sive expressions, technology to automatically detect offensive posts in social media
is in a huge demand. Supervised learning of a model to classify whether a text is
offensive or not requires a labeled dataset consisting of offensive and non-offensive
texts. Most previous studies constructed a dataset by collecting offensive texts
using a pre-defined list of offensive words or expressions and manually annotating
them with gold labels. Since it is rather difficult to create a comprehensive list of
offensive words and expressions, however, texts including implicit offensive expres-
sions or expressions containing unknown offensive words may not be included in
the dataset, and a model trained from it may fail to classify such texts correctly.
In addition, manual annotation of a large number of offensive texts requires much
human labor.

This study proposes a method to automatically construct a dataset annotated
with offensive/non-offensive labels that includes a wider variety of offensive expres-
sions, and to train a model to predict intensity of offensiveness of a text using this
dataset. Specifically, since bashing in social media, where users are accused of their
immoral or unethical behavior by others, is likely to receive offensive responses,
replies to a bashed post are collected as offensive texts. This method might be
able to collect a wide variety of offensive expressions, since collected offensive texts
are not restricted to ones that contain a limited number of offensive words. In ad-
dition, the quality of the constructed dataset is improved by automatically finding
wrong offensive labels and fixing them.

First, users who have a large number of followers and often post about various
topics related to bashing on Twitter (currently X) are selected. From their posts,
tweets that receive a particularly large number of responses (called “bashed tweet”)
are manually selected, and tweets replying to those bashed tweets are collected as
offensive texts. Similarly, non-offensive texts are obtained by collecting tweets
replying to “non-bashed tweet”, which is considered unlikely to attract criticism.
Then, the validity of the constructed dataset was manually verified. It was found
that only about 30 percent of the responses to bashed tweets were actually offen-
sive texts. Therefore, we propose methods to obtain a more accurate model for
prediction of the offensive intensity by iteratively correcting errors in the dataset
and training the model. Our method consists of two kinds of modules: “initial
data construction” and “model training”.

The methods of “initial data construction” are methods to construct initial
training data that is used at the beginning of the iterative training of the model.
We propose the following three methods. Method i(intact) uses the aforementioned



dataset consisting of responses to bashed tweets and non-bashed tweets without
any modification. Method ii(PtoN) calculates the similarity between tweets by
Sentence BERT and modifies the labels of responses to bashed tweets that are
similar to responses to non-bashed tweets from positive (offensive) to negative
(non-offensive). Method iii(scoring) assigns an offensiveness score to each text,
which is calculated by considering the bias of the frequency of the word bi-grams
in the sets of responses to bashed tweets and non-bashed tweets.

As for “model training”, three methods are proposed. In all these methods,
BERT is used as the model for prediction of offensive intensity. Method A (vanilla)
is a method to fine-tune a BERT model only once using an initial data. Method
B(bootstrap) incrementally increases labeled samples in a bootstrapping manner.
Method C(labeling) repeats re-estimation of offensive scores of all texts in the
dataset and training the model using the updated dataset alternatively until the
predicted offensive scores are converged.

In the experiments, we compare nine proposed methods obtained by combining
three methods of initial data construction and three methods of model training,
as well as a baseline model. The baseline model is a fine-tuned BERT model using
a dataset constructed as follows. A list of 38 offensive words suggested by the
previous studies was created, then the tweets including one of those words were
excerpted from our dataset as offensive texts, while the same number of tweets
not including any pre-defined offensive words are excerpted as non-offensive texts.
As test data, we use 273 tweets annotated by three males in their 20s. We use
“BERT base” and “BERT large” as pre-trained BERT models. The task in this
experiment is a classification problem to determine whether a text is offensive or
not, and the evaluation criteria are ROC-AUC and PR-AUC.

In the evaluation of the models using BERT base, the best method was the com-
bination of Method ii(PtoN) and Method C(labeling) with respect to ROC-AUC
and the combination of Method i(intact) and Method C(labeling) with respect to
PR-AUC. Comparing methods of initial data construction i, ii, and iii, Method i
and Method ii performed better than Method iii. Comparing the methods of model
training A, B, and C, Method B(bootstrap) entirely poorly preformed; their ROC-
AUC and PR-AUC were worse than the baseline. It indicated that Method B was
ineffective. Seeing the PR curve, the proposed methods achieved higher precision
than the baseline when the recall was low, lower when the recall was medium,
and became higher again when the recall was high. The fact that the proposed
methods outperformed the baseline when the recall was high indicated that the
proposed methods were capable of detecting various offensive expressions. How-
ever, it was unclear why the proposed methods performed better even when the
recall was low.



In the evaluation of the models using BERT large, the combination of Method
i(intact) and Method A(vanilla) achieved the best ROC-AUC and PR-AUC. In
a comparison of methods of initial data construction i, ii, and iii, on the one
side, Method i performed the best in both ROC-AUC and PR-AUC, on the other
hand, Method iii performed worse than the other methods. These results were
consistent with the experiment using BERT base. Therefore, we can conclude
that the methods of initial data construction can be ordered as i>ii>iii in terms
of their effectiveness. The performance of Method A and Method C for model
training were almost the same, and Method B poorly performed in the experiment
using BERT base. Therefore, the methods of model training can be ordered as
A~C>B. Comparing the proposed methods to the baseline, both ROC-AUC and
PR-~-AUC of our methods ixA and method ixC were higher than the baseline.
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WEAF—T = FEFERPDIC TN ET—X Ly PEHEL, ZhzRicH
fifidp D BRI & » TR HIE T 2 BTMFRIC OV TR S, 2.3 HiTlE,
WER X —v — FUANDEREZHCTHED D FEDDDT — 21 v b 2R
T BFEIONVWTIRRS . FRIZ, 24THTIX, BT E AR DENIZDOWT
i 5.

2.2 fiie 2.3 HiTIT 2IF7UIEENH D I 1K SO TH D, WEM
DIRUPMMSEINTT =Ry VEREL TS, FJUFTONRE ST F
A MET 2 TRSNS HSINEIN L Z e BV, —ikIC, WL T X X M
ZITROWT X R S 2 e ERINICDRN. 2D, FVXLITTF AR
FNEIEET B b, B GEREN R T F R ) ORDIER (KBHZTF R ) O
PRELEMAD, WEEHELHETZ2ETANS FLEETELRVWIENEZIOLN
%. 228 23HITIX, FRXHEBEBHNTFAMELEDESICERTILEWVWIEHA
M5, BTSSR K AT 2 S 5.

2.1 HKEMF—O—ReoHiEEZFIALIHZE

Ak AL, ERBETERRIA L 125%A02%) KEZIAENXHE
A0 &2 0T 2 FEZIRE LR [11]. 5 DFIETIE Support Vector Ma-
chine(SVM) IZ Ko TSR 22 E T 505, ZORICEEERZ1TS. BRI
%, SO-PMI(Semantic Orientation Using Pointwise Mutual Information) {Z K-> T
HEENEOZ RS 2 2RBHL, 2ABEVHEDAE SVM OFEREL L
7z. SO-PMIZ 2 D DM DEEAHGEZEIZ, NROHBENZDOE D 5 & XEN
HELPSTWAZRIEETH L. ZOWFETIX iR THAS) kY, AFT
AELLEOREZEOMEZ R OBEARHEGEL L, 20 X5 REMNHGE L Lige
3, HBRHEEOSVWHGEZIFEOMMEDEARHFE L Lz, SO-PMI 0FtAENX %2
(2.1)-(2.3) 1TRT. ZTZT, w, & w, FENZHEN, JFEOMEDHETDH D,
hit(w) 3wz 27TV e L 20 = 7RELy MEBTH 5. K (2.3)1FC(w)
& fla) DMTH 205, alIBIL fa) DEAZRET 2EHMTHD, TOHIETIE



a=09 & LTV
hit(w, w,) * hit(w,,)

Clw) = lOtht(w wy,) * hit(w,) (2.1)
) = axtog ) (2.9)
SO-PMI(w) = C(w) + f(a) (2.3)

ETOHZE wIZDOWT SO-PMI(w) ZFHHEL, ZhoBELEZ 2 HFED ALY
BEMEL LT, SVMz2¥ET 5. ERoOMR, BOEARHELZ THZ2 51, JEE
Dﬁ$$a%F%ﬁJZLsmPMmLﬂz%Lxééawé%iﬁwiﬁkb
72t &, BEmod FAE-9.97 g sy,

*ﬁﬁﬂfobi, HIOMAEEHRE (Pointwise Mutual Information; PMI) % w7z X
a7 Ko TERIEART A MBI 2EEEXAAZHRE T 2 FERE
KL/ [14]. ZZTOPMI, 7L —Xr GEMMEHEGEr OHROMI 2R TIE
e LTHW:., BEMMHEEIDOLUDATFTERI L. SCIREEICE S
ﬁ%éﬁ@i%&:ﬁdwf?&#“fﬁ% FOEZAAZHFEL, AEt 255 FBOH
EERERLE. cheono b THREE) TRITFERE THEFPEE O325Dh
TAVIZKYT 2 AEFEOTHI S MBEED L 3FBOAEFRE th et L,
ARt 9B AEEMMERBEL ER L. 2L T, 7FRAIOFEFHERa7ZX (2.5)
WEoTEtE L. K (24) ITRT PMEIR X, PMIDOEZICHOZ, vz TR
T roby MEET2 O0HEOHEDRX ZHI25ETH 5. p IFHFER
A7 ERDEZMREBZCHET 2 7L — %, w; 3EFWEEHGELRT. £
72, hits(p) & p; B 7TV Lc TV TR v MEEITH D, hits(p;&w,)
Epow; #7 TV Lz TV 27Ky MK TH 2. 7F X POHFEE R
7, TXAMNDIL—Xp b, HEZEEHTIVICBIT D 3 ODOHEMEH
i w; DIABDEICDOWT, PMI-IR(p;,w;) ZEtHL, TORKEL ERIHh
TW3,

hit(p;) * hit(w;)
score = max(max(PMI-IR(p;,w;))) (2.5)

BILSE, #HHSOFEOMRER M L X8 272012, AFMmIEHEEEDILRMH
AEHEEMRE L7 [10]. AR LA [11]) 2SR U 2B O DA HGEIC X - T
AEMEHEZIRL, ¥ ho2flAEOE THVWIFELRERLL. 20
fESR, AEMERGEOEY)ZENRHAG ORI K o THEFHEOKEL A 3§
B EMERL. ¥, v 7 r— b EEBL, AFTHEZLHBX N
HEEHZEEMEHEGE LTHOW - ZOBEL B L. 20ME, AFTH
FLHESINEEEZEH LSS, Z2oAFEEIESVEEEEZROZ e
by b, FREHEGEORFUCK > THFHEORENKRELLEDLS I ZRLT.

PMI-IR(p;, w;) = logs
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2.2 IEMNX—I—KRZECT7XFXMEFB LI

HoPUOHBELEREBNF—Y—FE27Z V2 LTTFRAMEREKRL, KE
M7 *F 2 bDEME LTINEL, ZhE2HITTFX MORENZHETZ2ET L
WY E T 2EHAD N O THhATWAS,

FEIR 51X, Twitter(3 X) LDV RHEYITH 2 0E>E T 2 FELRE
L7z [17). T340 THZ A0 Ty TED ) THREL 12X Ta ) TR Tk
M) DI0FHEOKRBHNF—V—FEHEL, &F—V—-FZ2807F A%
1,000 &3>, 10,000 D7 F A s ZINE L. ZOTF X MHEEZANFTT /
T—=2arvIbBILITEoTT—&ty F2HEL, SUMIZX>TTFX MK
BPLELEDET 2 ETNEEE L, REMIEC X 2 FEBROER, [FFERD
09701 TH o2 MELTWS.

KR EiRIE, Twitter(BX) LB 23y b HERHEZHRME L, Z
DOEHICEIME DS WHEEEZBEE L, 1#E LZHEBIE SV T I &EF—&
Ty PEMEEL, SVM RREARR Y OREA M EFIRECE>TY 4 — b3y
FOUDICEE T 20 G0 % 0L [15]). WEDOKREICEHIRT 2 HiEE®ET
BB, F3CH (11, 14, 10] DR THWSHLRTWZ 36D Mo U DHHEE | Zff
AL, 2hz&de 2,349,020y 4 — b ZIE L7z, RIZ, WU DHEFEORIIIE
C7Ra7) &> T, ZoHhs 34500y £ — 2B LE. ZhsD
YA —MIHNLT, Yahoo!Z7 7V RV = V7 %FHLT7 /) T7—>a vy &1iTo
2. TZTO7/77—>arTlE, 1VA—MI3ADY = =0 EDHINIEN
O EHELT.

MH O, HAEDOAL NAE—F D7 —X -ty MEBUCHNT T, S8
WLTWANREL, ZONREINTI2HEOEEE7 /) 7—>a >3 51D
DHARTA UEFEIL[6]. 2512, EHAENCEET 2 2Z05EE2 ¥ —7 —
RIZTFRAMNERE - IEEL, ZOHAL RI74 VIV, RBONRE » HED
EE2NE LT —&2t2y P EREEL .

Founta 51, Twitter \IZ81) 24 REHOBEITATR AT L, WELT
BN HETES 7 ) T =2 a Y AF— LB RBRELE9). TR, X
BL£1L72320 DY A =20, 77— a IifHfHTEY A — FEFENT S
BN D - 7=, IEBEN Y £ — b 2 U TRERN LY 4 — MR
BN WSHERD T2, FZT, FVELY TV IO, WENTDH
ZAREMEDE VT F X b2 7 —X P LTHIE T 2 FEZID ANz, BRI,
BB OFERBOE OWME WEo 2 a7 —0.7 ki) b, Dbl
DOWBWRHELZOY A — V2 RBNTH2AEMHODH 27 F A+ LTHI
HL7 £/, ZORFXF—2ICEoTT7/ T7—ayINE8 D Z L&
T—Xty MR LT.



2.3 BEBNX-—TJ—FZFHhrbrelirnwr—2tyt
BERFE

BRI F — 7 — R REBICRA L TF— &2 v b 2MRT 57 70 —F12i,

FAREI 7 A % — v — R R FIIET 5 C L 2 L\ O ¥, IR & AU IR I &

GUTER L OABSMEENET — &ty BRSSP TV C LR Y OlE

MBS, AU, WRIF— 7 — F LSO E FAi70 D U O 7

DOF— Kty FEWET 3R TONTLS.

I—HICEB LR Hoo e ki, BiLSTM(Bidirectional Long Short-Term
Memory) % ALBERT[12] Z HWTY £ — M 2EBKBR ) EDZ 8L, BILST
M-CRF (Conditional Random Fields) % BERT-CRF ZHW\WT>Y 4 — MIBIF 2K
BRYRFHAOMNEZREL TV [13]. AFTI\MNFFShT—&ty b ZFll
M7 =2 LTHWS D, W7 X X MIBBIHGEZ & LR 2 @817 -
T2 —HOEMPALINEZINTVWS. 20 ZTITHWALREBNEGEX, BlLs
FELT-AFO7 7 — MZBWTHF & SNMEEER D 5#IIN 7 17 HEET
Ho7z.

SEREICEHB LA Zampieri 5%, 7 F X MK EW D), ZOBBITHRDFE
3 25, ZONRIIMD), ZHETLEIHLVWERAZZREL, ThHDXRY
DizHDT—X+t vy b LT Offensive Language Identification Dataset(OLID) %
MR L 72 [19]. T—&ty M 2MET 208, BUARNRGEEICIIREN L G215
FTWVWE LEHIAED S, Ishe is] % lto:BreitBartNews | 72 ¥ OBEIREARGE-ED F —
T—F%Z27T) e LEMBIZEoTTF—X 2K L.

2.4 KOOI

AT, WEBHNLHEEZEDTI AN ETTRERL, 20 X5 LHERZH
WTICHEBRINCMEE ZRE T2 7 F A MBI ED T, SRR ENRE L EEICHR
H32ZeZ2HRET%. 22T, KEMNRFHOZHEEL WO BR» S, BLEIF
ReBEET5.

2.1 i TR WBH X — v — F e OHEEEZHWLFIETIE, MO THRVIKL
B2 R OBGEr OLEE R 8 TTFF A FOWEERZHEL TV L
ML, WENLHEEYY XENTHRELZOWHARENTH 2 H5E, 71 —X, £H
PIFET DAREEL DD, o2 ELHENT X A MR IEMICETE 2w
HEMED D 5.

2.2 HICHRIIFRTIE, DO UOHELZRENLREEL ST F X %Y
B2 EPHOLNTVWS. LIL, FEODKEBHLERBICH- 727 —Xty
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LU, HENTFRAIRZLFELNE Z P RA TN 2 BUAN 55 E
FBICEOWT T =X 2L L2 Lz, Zh o DIEEGETIX, 2.28iT
IR E LR L T2 RBHNRBA L EO0 T I A M EEETE 2 EZI 6N
5. oL, Ry =y X T4 7H—ELRIZBVTE, Bohlz2—9I1c
Ko THR N, — RN DRBBIFLAERWAL-a I 2 =7 4 BPFE
T3 dEL, ZOFTRIAMTIEARVERZRFESLSWEILA#HEbIRS Z
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AT 2EESRBIRICO W TN R ERZ Y, AR va I 2 =7 1 12k
HOBENRB L0 ERTERWATREED S 5. Founta & DAFFFE [9] IZHBWTIE,
WEPNHELZZL T XA NI TR, VR0 F) ko GEEINT
TXFAMLT XLy MIEENTED, RENICHEINLT -2y MTE
FAREN T XA POHICIIHBENHEEEZE TRV D DL eEZLNS. L
ML, ZYVERLY T I Lo THRONIHEN T F X MIWAREE v D7k
{, ZHLRENRIFEE[2DICTH7LIEE 2720,

T, WBNED NN EEINT—2Ey b EBRTIEIE, EREoX
ST —XINEICHET AMEOMIC, 7/ T7—arDaX FREWE WS BE
SEET 5. ZL DHATHIETIE, 1FEEEDLIBRBNILELZ2T /) T -2 v 5
ZXWEkoTTF—&Ey PEMEL W17, 16, 15,6, 9,13, 19]. L2L, Zh
WIHEEEOBENKREL, LB O MRBRBNZREZH E72 < TUdk
HRVEWVIDHNBRAHESRZVEWVWSI TX Yy b2DH 5.

bzt dr, XREED I NADBNEINTT—212y bR TIHF
o, (1) WENZRRHEOZERIEICRIT S, (2) 7/ 7T —X =103 % &#HD
REWV, W 20D EBH 5. ABIFETI, Zampieri HDHIFE[19] D K 51T,
WEARTFRA N EERDPLTVIEEICERT 5. 72701, BGROGEEICR 2 DT
372K, ZLOFHEICET 2 WBNLRERBAZINET 2. 207D, Wbws R LY
WHOHRICEBRL, R EICHNT 2MEDRERCKICEINEST S 22T, L2k
RN R RBEOES T HIES. £/, BE{FRE, AFTREY A — bEES
TRARBENDH B0, THIINTEZV T 740 Y— MIHFMIINETE S, £
Dz, KEDTF X MINLUTAFTHENDLEDLD T L ENMNET 2 08T
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FOBIZIE R S 4720,
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4A—1t1 &33) ZRENTXA b LTET 5. FARkic, BIoiEE, JEK
B2, AR REOEED =2 — AR Y, hE»SIEHSEE DIT W
CENTREINEZYVA—bEIEREY A — e UTHRRID Zadsk L, Z4UIXs
LRIGY A — 2R BT F A e LTINS 5.
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EFIHU YA — b DFET 20, AR TRIELSNETZ. 5IHY Y A —
i, VWA—F (B2VA - ERZEAL74VICHEFETEZ L) I2ax
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conversation_id:TWEETID, 5|H V> A4 — F DI https://api.twitter.
com/2/tweets/TWEETID/quote_tweets DL Y KA ¥ M2 ZNEiUFH L. &
2L, VI RINET BB, Twitter APLOARRICE D, E#EDV FI740
AW HTOTIERL, V74TV 7478, BReRaREVA—
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NS TSETETLFANALAS, Ak
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FIEREVA— I DOREBEINZTRTDOY I 2IUENRL T3, M321F
LT —XINEOFHZXZXNR LD DTH 5.

F—XINEIZ 2023 FE 1A 16 H S 2 A 11 HIZ» I TEML-. IELEZY A —
N OEFEHFFOHEFAIX 2020 £ 8 H 1ISHH 5 20231 H 23 HTh o7, [EEL /-
F—RDFEIER3LIRT. BEYA—bLT12MH, EREYAS—FPELT
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3.2 Kb JER EY A — MITHT 2 DR

#3.1 BE-FEREVA—F T —XOMET

I—H VA — M RIBY A — b
#®E 3 12 20,396
JER L 2 69 20,045

FRAIDEIDLEANFTHET S, WELLE2TOT —2%2 ANF T3 2Dl
N#ETH 2720, FVXAY TV KBERAEZITS. AT LIZH VS
MEUEK (B 1) 1o TIRD 5. NIFHABENRE T 59 2 TVORL, 2 \3ME8E,
e XETAIE, p XHELLRLRT. TAE T, BEE, fFFEEdznth
90%, 10%& L7z, MELEpIZIFHDED, RBDLEY VTV I BnHRKEL
25 50%8 L. ntFoH > Tk o o X LIGEIRL, TZOUHPREBERLE2E N
FCHEL /.
Nz*p(1—p)

"TRN 1)+ 21— p) (3.1)

B TVORHL(N), BEE (n), KEMNTF X bHEZINTT XX FOEIE
ERI2ITRT. WEHWLHEXINEZY A — MEI2KED 309%THD, BEYA—
M2 T 2RI DE L IFFEBIIIREBI T RWZ e b otz —7, ERE
VA= PMIHTERIEY A — ME, ZDIELAEDIERERNTH - 7=,

K2, BEVA—PERZIEREY A — MR EKED S BRENF—T—F
ZELDHDIIONVT, ZADPKENT XA M THE0EMAES 5. Sk [11, 14, 10]
RBEIZ, R3IZIWRT BEOWERNF—V—FDVY X MEERLZ. KIZ, %
EIEREYVA = INDORIETHLDOZNEDHERNF—V — FOWTOArEEL
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IER EV A — bADKIG 20,045 68  1.5%
BN X —v— REEORIG 660 62 69.4%

VA —bDOHFNS, 2DV A — b2 T VR LIGEIRL, ZO0XWEND»Z NTF
TiHii L7z, ZORIRZ R 32 DRBEDITITRT. WENTF X bOHIEIX69.4%
THY, REVA—FEED30.9% L LERTHhR D E»oTz. Lo T, KEY
£ — FORIEDZ L BB TIER WD, HENLRXF—V—FREFThTn3d
DIXREERITH 3 AJREEDE N Z e Db o 7z,

%33 WRINF—7— FO—%
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F4E HKENTFILOHIE

4.1 HE

AHETE, GRAoNLTFA MOREBEROR 272 THIT5. WEHEORaY
2id, 022561 FTOEEZERD, REWIEZOTFX IBRBNTHS 2R
K3 5. AN, 7F¥ A FORBEER a7 2HET 5 EIFET L2 HBUHEET L
LIS, WEMHEE T L & LT Bidirectional Encoder Representations from Tra
nsformers(BERT) [7] ZH\%. BERT &, £GNTHIOXf|RZFETESE X5
HatETEB D, EFLOME L LT Transformer[18] @ Encoder % Z J& 2 E 1A
72D IoTW5b. Masked Language Model(MLM), Next Sentence Prediction
(NSP) IZ X o THEIFEZITV, ZOREH LILWAARSEIUHE AR D7 -4
Y FEHWTETVDRIAREZ T 74V Fa—=V 7T 5.

SIHTINE LR L - IEREY A =T —RIZBVT, HBHTFI b (KL
VA — MIHFTERIG) DR a7IE 1, IFRBHT XX~ FER EY A — M2xrs
BRIG) DAA7IE0& LT, BERT 2B a7 28N T 5ET L LTI 7
AFa—=V7F5. 12720, 33HETHERLEIIZ, 27—ty MIIFER
D% EEND. ¥, KBMHEOR 272 TRIT2ETLTIERL, K- IER
EY A= F=RIZBVWTREL TV SEEE R EL TWIRWEEEZ @S % E
TANEEINLWHENS D L. 2D, 7Kty FOFTRLMAY DFTIEL
ETANDEEEZHICKRDVIET e TIDREDOSVET VOMELHIES. 7
NIVIRD ZETIES 272912, T — 2 OMEHFEZWET 2 W7 — X OfE
RAGTE) &, ETAREENCHEE S S TE7VO¥EEFIR 022507 Fu—
F RS 5.

4.2 BT —2 D1ERK

FIHATF — Z 3RO BB EE T IILOEEBICH WS, FIHF — & OER Tk
CLTUTRD3OZRET 3.
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4.2.1 Fi&i(intact)

BAMETHARZE S, BEYV A — MW 2 RIEERER), IEREY A — I
W52 RIGZIFRENE ZDEFE T NAMNFT2FE 2L, 33HTHERL X
12, FRICHERTF 2 MIIEZL OB RETA TV,

4.2.2 FXKii(PtoN)

REVA—PINTE2RIED I B, WBTRWY £ — 2 HBANZEAI L,
ZD I NV BB O IFRBINCEIET 2 FELZIEER T 5. PtoN &I, 1EHAI
(Positive Sample; Z D& THER ] ) 2 5 A (Negative Sample; Z DA
IERER ) ) NOEBIELZEKRT 2. ZOFEOMELX 41127, 4.2.1HTHE
U727 R & T —XI2DOWT, WEH T L EO1IER 73 2 b ORt) D
TXALDSB, BB TV EFROARTF A M (Fth) cHULEDO
BHIUR, D F V2 BN G IEKBINEES 2. KO NEFEIE] ©
BEOFEMZ LU ICEHAT 5.

| Tweets |

L | IAL

FEWEER | HEER

FEEVA—FIHRTIEE ALVA—FIHTIET
|
IEfHEIE

U

B 4.1: FHii(PtoN) DL
EBDTFZ b picxL, ZOEFNIHT 2HLE NS (p) 2 (4.1) THET 5.

NS(p) = aven,cropsp) Sim(p, n;) (4.1)

22T, sim(p,ni) EIEH]p & Bl n, D a4 SHELE, TOPs(p) i&p & O
PEBREW B FOEMOEEGERL, NS(p) &Z D EAL5 FOELIE D
PHEL EFET 2. B, sim(p,n) BT 2334 VELEOFREREK (4.2) 0@
DTH5.

Db -n;

stm(p,n;) = 4.2
#:15) = [l 4.2)
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R e GBIOFELLEE sim(p, n;) 1&, WiE %2 HAGEH Sentence-BERT E7 L [5] &
FWTHDAARBICENL, 20ad 4 VEUMETHEHT 2. NS(p) DEH 0.7
RHBZLEE, TOEFOTNVE TERER ITBIET 3.

COFERE, 7%ty FOEHOZ IFEBIEIHEBNTERZW:D, 5%
EBNTH LERP RIS K K TW 2 BB RO - HEI2E, ZOEMZ A
PRZBIET 2RZ WS &R ITEDK.

4.2.3 FiXiii(scoring)

IO T — &ty b TETF A MR L THER (1) 22FEBER) (0) 22O _fEHD
2a7 LofMEIN TRV, 22 TE0,1] OHEFAOKEED R a7 ZHEHI L
TH55%. ZOFEOMELRK4.21RF. ZOKTE, ZAZTRIFRED
F—R)ERF(HFOEDT—R)DRAT7DABNEINTWY £ — MR L,
CHAZE bi-gram ICHDL 2a7 Vv 7 Ik ->T0,1] DRa7EHE5T2T%2%£
LTW3.

( Tweets ]

FEBEN | HEEN

8L || TRIL

_

b
FHEVA—FHTDIEL HEYVI—HIHTIEEG

4.2: Fi dii(scoring) DREE

BUN, HBMDR a7 25T 27RO M e bR 5.

L REVA—=§, IEREVA—MIHTZRIEY A — POREZZNLN P,
NE§5.

2. 7—Xtvy b PUN IZHBLF %22 TOHEE bi-gram(bg; L2 3) IS L, P,
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HIRT 22 ZI3KEL, NZR-oTHET 2 = 3/NhE k3.

Fplbg) < <
’ Fn(bgi) . |
~Folbas if Fp(bg;) < Fn(bg;)

4. IR DWW N DS %72 3 HEE bi-gram ZFRA L, 5 X 47z HGE bi-gram
DEEEZ BT 5.

(a) Fp(bgz) <3 FX FN(ng) <3
(b) |R(bg;)| > 100

5. VA =Mt ORBWHR a7 %K (44) DX SITEFRT 5.

Zb ,€TNB R(bg:) .
0S(t) Nor< g]TﬁB| ) ifTNB#( (4.4)
median(OS(t)) in N tTNB=10

TXY A4 — b t 1B % HEE bi-gram OHEA, Nor ZKEMEZa7%[0,1] D
EICT 27-DDOEHLBETH 2. AT v 7 3. OEMEHT-F HEE bi-gram
BV A = IO DO HBLRVWE X (TNB=0Dr %)%, NIZET?
VA —FOWENER a7 OHREE T 5. IO Nor 12 & 2 IEH{LOF
B RDBEDTH B, T—Xty MHIET 22 TD bg; 1DV TRER
2a7REIE LR, TAo0R/MEZFI< 28T, Ra7%20 XD REW
HICEHR T 5. RIZ, Ra7 ORKETES Z & T [0,1] DHFHDIEICE
5.

BB, BEYA— MDY A4 — MEEPICHEH S % BiEE bi-gram %% <
BV —PMIEVWHEERa7E, IEREY A — OISV A — MEEN ITHHH
I B HEE bi-gram 22 0V A — MUBEWKEHEZ a7 25X T3,

ZIT, WELETF—RIPHEOREY A —F - IEREY A — MITHT 2 KIE
RED-HDTHD, ZOHEIRIPDHEZLICEETS. Thbb, TDY
A — FDOFEEICEHEDD ZFEEEN P Y N DL Sh—HIZF-> THIRS 3 0]5E
WD 5. ZD XD REEEBIINBEDOBRI 2RI DOTIERVWED, ATy
4.0) DEMFITE 5T P+ N DEYDH S IMIHIC R -> THIR S % HiEE bi-gram % Hll
BRLTWA.

VA — b OB B HEE bi-gram D55, AT v 74 TR L 72 BEE bi-gram @
KEAEBRET2HDDRVEDHRVEAIIZ, $8DBERX (44)1I2BVWTTNB =10
DIGEIE, ZOWEBMER a7 25HETERVL. 20 %, 33HTHENZ XS,
WERL7zT =2ty bOKRETIIFNEBEN T F AN THL D5, BIZESTHH
B bi-gram Z O DObEFERVWY A — FHIFREBENT I A I THEERET 5. %
72, FOWBRHR a7 I3IERBN T F R FOREN R a7 OF I EEIRICE X 5.
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ZOHITIX, WEMHEET TN EEET 23 00FERIRETS. B,
DT — R 11X 4.2 TH TR FEOWT N Z2 FHWTIER T 5.
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V7T — 2 Z2HWTBERT 2 —ER I 774 VF2a—= U T 5FETDHS. &
HEANZTFETH B, PIHIT—XD I ~NLEY BNET N OEFICHEEE LS
ZDAIREMEDS D 5.
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T— b AV TOFEEHCTT =D T _NMAITE ETNVDHEEZLHIZ
BORTFETHS. ZOMELRKI A3 I1TRT. £, PIHEIRT — & Dopigin (75:
WEH)Z OV W 27— & IEREEI Z NV ih vz 77— &) % T BERT
774V Fa—=vrL, HEWHEET VM 2185, ZOETIVIE43.11H
THRZFETHEONZETLERILTH 5.

iz, ZNVIRLAIRT =2 Dyapas TFHET 5. K43 T3HELORBDT—
EHRAUTHET B, Dypigver V&, FIHHFIRET — & Dopigin 2 5IBEIED 7 XV % FR
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M, 215C, A@f&ﬂﬁx:7%%MLt Dountaver DO B, Z D AL 500 £ (K
%M%%XL)EﬂjwMH%&¥M%%xbwﬁﬂ,1®§ﬂnitum%mﬁ
) DR a7 %51, ZHE Dywa 2SR E, Dupdateday £ FDE T Dupdated2)
Y35, MUF, %TﬂﬂfkiéDWMduﬂﬁém%@x:7%Mk WEMER
27 BRI 500 8 Dypdateasy 2 B0 TR Dypaated(irn) W& &2 ET IV M D
HYEEHDIET. ;@%zﬁﬂi ETNADFEFICHW S 7 — 2% (P T —
R RN WRERNSIEINT 2. BAKINC Dupiaper = 0 & 72 o T2 TR T — &
DR LTz AL, ZOFT =22 HOTERENZHEET VM 2%48T 5.
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ERENET —5 SN LEIET—4
Dor.l'gl'n Duniabe

\_:Lg_, YIFEEFILM; Tl

|

L A J

'FEBIDGFF—LT

NEEHF 1
updated|1)

50045

v

L F@ LHIFEET)LM, ] I—

[ S S
TAI5004 —
= V_,.
JiEE iz —42
Dypdated(2) 5004

L = SYIFETET)LM; T8

kL v

v

|
|
Duniabel 3 <2EFT
BNEY
' [
¥
EREEHT—5
Dypdatedtin)

8 BEETILM

4.3: % B(bootstrap) 12 & % €TV FEEH DN
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4.3.3 FiE C(relabeling)

FEBTIE, 77— MR Moy TEHOUIOBRRECIIP RO T — & LovE
2N, ZR S E INZETOLDOEREMENZ e REREINS. I T,
T—=Xty MBI 22TOV Y L2 IMEVwOD, ZORBERRa7ZT%
BT A2FEZRET L. ZOFEOMHORN TR 4.4 1R T. 3, #IHFIK
T =& Dorigin D DEAIOWBWEHEE TNV M, Z2FET 5. KT, EFNV M I
Fo T —2DEY A —FOREWR a7 2HEL, Ra7dfts5ani7—
Yy Dyorery 2185, MUT, BEMHEET LV M 2K o THENR a7 24
W22 T01DRATBMNEGENSTF =& Dyorey 215T, THEHNTH
LWHIEET IV My 2B T2 e 2 DiRT. 7RI E5 T2 WD R 2
7 R L7z T ORI T — 2 2 B O T — % (K 44128135 TRERX 2
TT—=%1 )L, RENBRBEEHEETAREE TS,

TRty MINEGT2REER a7 IR L7203 FOFHE CTHIES 5.
T—=Rty FORTOY Y IV TBHEET NV M, & M X2 TFHIRa7
DO S; ¥ Sipr ZENENGEET 2. 2L T, S; & Sjpq Boa—2 v v FiE#E
DBRET. AN o/ &, RIEEEZIFIET 2. 2—2V v FEEEORHEIZA
(4.5) DD TH 5. aldT—Xty MBI 2H TR, Sip 726 KT St
FiEIHZS N i+ 1 FIHORERETHE LNV A — FORBEWRR a7 2K T

a

ﬂsm&+ﬂ/d§:@ﬂuw5mﬁ2 (4.5)
t=1
PUEDOTHRIHENER a7 OFHE (7 U 2 DB 3728, T C(relabeling)
CIER. RFHEEZ, T — 253 2 8B %R a7 OFFEIC X D BEMH
EETVOWREDKEICH L, FHHOII T — & TIXHEBH 7 N0t 5 X h
727 FRX PO BEBIGIIERBHNTH2HDDR a7 BMERWVEIEBIEXNLTY
CZeZz2HFLTVWS.
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MERET—5

Doﬂ'gj'n
= e » HIEET) LM,
T8l
v
RA7F—H1
DscTrefﬂ
L=z HIEETILM,
AAFPF—92
Dscore(2) |
1
Dscore(i) & Dscore(i+1)
HELHSR{RZET
BOET
|
L J
=R2a7F7—4
Dscore(ﬁn]

FE—* SHREFILM

4.4: F& Clrelabeling) 12 & 5 E 7 VEEHOTN
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C o i

5.1 EERFT—H

REFIEEFHMT 272012, VA4 — b TF 2 MWL THENLELEANFTS
NIUFF LT AN TF—REERT 5. 31HITHEREZRE-FEREV A — 55,
REVA—=F 24, JEREVA =P 22 FERL, ZhBITHTIRIEY A —
FF280 HF R L7z, 2hnici LT, 3ADHERE (Wihd 20 KB 250(3F
WER), 1(XEMW), 2(Z20fl) DOWThrDINVET ) T—>ary iz, £h
FHDITNVDERERSIITRT. ZHUIPBRE IR LT /7 —2a v Dfs
HThdHD, E4A THYONTW T ) 7= a Y ORRHICHEILL TWw5. £
72, IEXDBERIRE, TZ20f) OS5~ VFEAIY UTRIZT, [BCER) Mk
H OWFNLD I RLE2MNET 2 X SMHFEL 7-.

BERER DT ) 7 —>a vy O—BEEZHERT 2729, Fleiss’s k RE %KD 7.
Fleiss's x f7¥0%, WEREMN I AN LD 2127 /) T— 2 Y O—HEEH 2 1512
TH5 [8]. Fleiss’s x fREUZ0.511 &7 D, FRE Lo TN ESINTNEDH
HPEE—-HLTVWEEEZ5.

# 5.1 WS NILDER

FRL LY B
0 FEVCBRI) WRAZAY or ALIRIE LW, FERZRa X 2 b
1 WER)  TEER or BT or AL or HART
2—HF—ICHREOLF 2O XSO H 2 a X b
2 Zoftt IEL, B L BKBHIRNY S LHEIF TRV D

SHOWEREIC L BT /T —> a vOREREHIZ, BT A T — X Z21EK
L7z, 7, 18D EICEk-oT THEXD LWHIERRE CHIESINZYA =T
HFEREL]. R, &V 4 — bOFRMENR I RLE 3ZLOPFEREIC X > TS
ENTe T _NNVDEHRITE > TRE L .

WEMEHEETNOFEMHERT 2T — 2E R E-FEREY A — b T =&
SLRMRDT A N F—ZERN2DTH S, FillBr LT, T2—¥4%) TURL] X
171 RHIR LU 72, £/, BT AT E 3NV 4 — MR IERER 7 ~LH
5 XNV A4 — VEEOWFICHIRT 2V 4 — MEIIRT — 20 5kELRE. 2h
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WM TEIVA— M, TE) Ro/z) 2etiigisE, B L5y 4 —1
MNEhotz. Fiz, ZOUBIIYIHT — X OIERJTTEE U TIRE LzF K i(intact),
Fi%1i(PtoN) & TRERBNCFERM L 7z. HBHR 27 %25 2 2 Fikiii(scoring) IZDW
T, VA —b2RERY A — MHEEIEREBENY A — M2 Z I3 TER
Wiz, OB TR o7z,

TA T =&, FiEi ORI T — &, Fiki OgHEI T — & Ofitit £ % 5.2
WY, FEiIOVWTIE, EFOSBEFIEHEULTVWEHDD I~ L% 1)
B 5 PEREN) WBELEZZOBRTHS. T — 2 TIEIREBH N
WV IEREI S RADBHE XNV £ — POFIKZIERIUED, T2 TF—&iZ
WEMZ ~L & D IEBER 7 NV H XN/ 4 — D FHBZ V. FiEiiiicD
W, VA — MRS LERBHZ27DL R N7 42K 5.11RT. BN
B2 a7, HEIFzo2a7rnE oY Tonv A —rolEeRT. FHICK
L, REDOY A —FMZ05(HEDRa7E b TohTwWBZelbhrd. §
bbb, Fikiil THELLIHDOIMT — 280V TiX, VA4 — MIRERNDIE
BB 20 % BRI X 3T 2 TWVWR L,

£ 5.2: EhRT — X DHET

JEBCERR)
Fi# i(intact) DHIHAFIER T — & 18,955 19,671
Fi% ii(PtoN) OFIHHFIGF — & 20,757 17,869
A 7 — & 203 70

5.2 ERETE

5.2.1 &I BZFE

N=ZAF7A4 VETNE LT, WEBNHGELZFIND & U THEL LIS —£
DO U RENHEE T VERET 5. BIRINCIX, 3.2 8Tz 757ETIX
BLERE - FEREVA— T —XOFNLRIIDOHUENF—T7— FOWVTIn
rateyA— b2 L, ZhzEfl (MERNTXRA ) 55, £, EflEF
BoaBZIER EY A — MSHT BARIEI S 7 Y XL T 2. Zo/R, &
il Aoz EhZzZNn 653t ol ZDF—XEHWTBERT €71 %
—E T A Fa— VI LEETFAER—RF v L, BEFHEL HEKT 3.

REFIRE, T — 2 DIERTFIEL (1,iiii), ETLVO¥EFIL(AB,C) 22z
THA G DR 9 DDTIE (ixA, ixB, ixC, iixA, iixB, iixC, iiix A, iiix B, iiix C)
YL, INBEHETS. /2, R—2XF7 4 VOIlT— XDV A4 IR TFIED
ZRE D BNV, —RITHEEREE X N2 T U T — 2 B2 WDF EERED
. JIT R ERFECE WO RMFE TR TR A Ve REFERK T 57
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20000 A

15000

Count

10000 +

5000 A

0.0 0.2 0.4 0.6 0.8 1.0
sCore

5.1: Fii(scoring) IZ K o TH X 6N HEBEN R 2 7 DI1h
(FoefiE:0.49, FIIMHE:0.49, HEFHEMRZ:0.038)

B, R=AF7A4 YEFRUY Y TNVEDINRT — 22 oFERI X AITX o THEEIN
T BWEBMHEE T VSIS 2. R EY A4 — MRS 2 KIi6H 5 1EH1% 653 £, JE
R EV A —MTF 2 RIG» 5 akl% 65315 ¥ X LIERL, Zhzxills—&
YELTBERT %2774 Y Fa—=r2795%. DT, ZOFEZ FE1 X A(small)
E IS,

5.2.2 FHEE%E

ARERRIL, TF A PR BPE»ZHET 2 0 HEEZ IR 2 8§55, —
77, A1TEICHRED, REFRICE > THFE SN ETNEIHBER 2T %2 T
AT 2EFETNTHS. BEFEORBHHEET A ZHWTS, FHILELR
a7 DRIE EE /IO & SICRBRIE IR B HE TS 2IiT&D,
DHEEZR LN TES. LrLl, ZOMRIEIMEOREICKE {IKFT 5.
Z ZT, AR TIZET VOISR & LT, Receiver Operatorating Character-
istic Curve(ROC Hi#R) 7 & AT Precision-Recall Curve(PR Bi##) @ Area Under
Curve(AUC) ZH\W 5. ROC Hi#fIZRIMEDZELIZ & % False Positive Rate(FPR)
¥ True Positive Rate(TPR) DZ#Z £ L, PR HFRIZEEDZ(IZ X % Precision
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¢ Recall DEENZ K T. AUCIZROC #ifif e PR RO N OO X 2R T 1615
THYH, FRARBEICNT 2ETLVOMRENZEBEZiHMES 2. £72, ROC-AUC
¥ PR-AUC X [0,1] DfiZ & 3.
FPR,TPR,Recall,Precision (¥ (5.1), (5.2), (5.3) DX S WCERINS. 2B,
TPR & Recall DEFIZF L TH 5.

TP(True Positive)
ETNADIERIT — &2 ZIE U < 6 2 HE U 7%

TN(True Negative)
ETADBAELIT— &2 ZIEL < Al HE LR

FP(False Positive)
ETNADERIT — X iRk o TR & HE U 7%

FN(False Negative)
ETOADIERT — X il TERHE L 728

FPR
BRTFT—RZDSH, ETINIE- TIER L HE L -EE
FP
FPR= 5 Fp (5:1)
TPR(Recall)
ERlF—2D55, EFANIEL L EHEHEL-EE
TP
Precision
ETADNEFEHE LT —2D55, EBRICEMT—2Th - 72815
L TP
Precision = TP FP (5.3)

5.2.3 EFILDOEE

ABIFETIX 41 EHITHOARZED, WBEHEET L E LTBERT €7 V2 AT
5. HHIFEFEA BERT €71 8 U THILRFED /B L T2 BERT-base[l] &
BERT-large[2] Z{#H 3 %. BERT 27 74 ¥ F 2 —=V 7T 3FEDNA —0%F
A —=RIZERRKLIITRT.
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4.3.3 TRz X 512, Fik C(relabeing) IZBWT, FlIfT — XI5 LK
BNRa 700 S; & i Dx—2 V) v NEEBEDEIE To LRI/ &, KIR
B EEIET 5. AKFEETIE, BERT base E7 LV E WL E13 T, =7, BERT
large ET N ZH W 21X T =10 EREL 7.

#* 5.3: BERT £ 7V EEREDRE

AT — X ITBIT BAMEET — X DEE#E 0.05

Epoch £t 3
Ny FH A X 16
AR 3e7

5.3 ERERLCZEZR (BERT base)

5.3.1 AUC IC& %5 (BERT base)

BERT base EFAZH L7z ED I DDIRETFIE, R—2574 ¥, 7o
FiE ixA(small) D ROC-AUC, PR-AUC Z3 5.4 IZ7R7.

—HEWVTFIEEX, ROC-AUC TidFEii(PtoN) & Fik C(relabeling) DA G D
¥, PR-AUC TidFHi(intact) & Fi% C(relabeling) DfAGOETH o7z, HIH
7 — X OIERFE 1,iiiil Z T % £, ROC-AUC IZBWTILii(PtoN) 23 & ik
YRV, PR-AUC Tldi(intact) DT GAED B < 72 2MEMAIDH 67z, Fik
iii(scoring) IZMLOFE & L L TRWHHENI T N, 2ol ers, #IT—
ZDIENTFIEL LT, Fiki(intact) £7213ii(PtoN) EETHE L 5 X 5.

ETFNDOFEFEABCEIKT 2 2, ROC-AUC,PR-AUC DWIFIUZBWTD
C(relabeling) IZB W Tk DFHIEDE . 2D Z 256, FiE C(relabeling)
DEMEDHER SNz, 72721, FiE A(vannila) & DZZ2EANIIZZUIE K
XL R o7, RIZ, Fik B(bootstrap) @ AUCHIZEARNTERNWZ &2 5,
COFEEIDEDEMTIE R0 ERS.

R—=2AF74 et 22, FEixA, ixC, iixA, iixC, iiixA IZ2WTiX
ROC-AUC, PR-AUC & BIZR—=ZF A % ko7, R—=XF4 % RHE- 7
FIEDI B3 DEFFIEB L OMAEOETH o7, R—ZAF7A Y EFRILYA XD
AT — X HET N ZEE T BRRFIRixA(small) EX—R 7 4 U ZHET 2
¢, ROC-AUC TIFREEFED LEID, PR-AUC TER—ZAF 4 ¥ kA5 7z,
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# 5.4: BUBMEHIE € 7L OFHMFE R (BERT base)

ROC-AUC A(vanilla) | B(bootstrap) | C(relabeling)
i (intact) 0.792 0.567 0.804

i (PtoN) 0.811 0.755 0.817
iii (scoring) 0.781 0.686 0.776
N—=AF7A 0.780

F£ ix A(small) 0.804

PR-AUC A(vanilla) | B(bootstrap) | C(relabeling)
i (intact) 0.563 0.303 0.634

i (PtoN) 0.551 0.451 0.567
iii (scoring) 0.550 0.356 0.522
RN—RAT7A 0.541

FiE ix A(small) 0.496

5.3.2 PRH#RICEIT 5ZF (BERT base)

NR—2 74 EFNLDROC iR PR iR 2 X 5.2 12”3, FERIC, 9 DDIE
RFEIZOWVWT, ROCHIMRE PR IR ZX 5.3-K 5.11 1T~ 3. DD, Zh
LD TIENR—ZAT A4 VOFERBIBHL TW5E. FROREIRN—RF 42, FOK
EREBFETDH 5. miRIZ, FiEixA(small) DFFRZK 512 1IT7R7.

ROC_Curve at Baseline

10+

—— Baseline
AUC:0.780

o o o
ES o @

TPR: True positive rate

o
8]

o
o

T T
0.4 0.6
FPR: False positive rate

(a) ROC Hi##

T T
0.0 0.2

T
0.8

PR_Curve at Baseline

Precision
o
o

—— Baseline
AUC:0.541

T
0.2

T T T T
0.4 0.6 0.8 10
Recall

(b) PR Hh#

5.2: R=2F 4 EEDEERKR (BERT base)
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TPR: True positive rate

TPR: True positive rate

ROC _Curve at Method ixA

10+

0.8 1

0.6 4

0.4 4

0.2 4

0.0 4

— XA

AUC:0.792

—— Baseline

AUC:0.780

Precision

0.0

0.2

T T
0.4 0.6 0.8 1.0
FPR: False positive rate

(a) ROC Hhiig

PR_Curve at Method ixA

5.3: FiEi(intact) x A(vanilla) DFEEHER (BERT base)

ROC_Curve at Method ixB

1.0+

0.8 4

0.6

0.4 4

0.2 4

0.0 4

ixB

AUC:0.567

—— Baseline

AUC:0.780

0.0

0.2

T T
0.4 0.6 0.8 1.0

FPR: False positive rate

(a) ROC Hfi##

Precision

Lo+ — XA
AUC:0.563

0.9 —— Baseline
AUC:0.541

0.8

0.7 1

0.6 1

0.5+

0.4 1

0.3 4

T T T T T T
0.0 0.2 0.4 0.6 0.8 10
Recall
v
(b) PR #hi#5
PR_Curve at Method ixB

1.0 — ixB

AUC:0.303
—— Baseline

AUC:0.541

0.8 4

0.6

0.4 1

0.2 1

T T T T T T
0.0 0.2 0.4 0.6 0.8 1.0

Recall

(b) PR HfifR

5.4: Fi(intact) x B(bootstrap) D EEFEHR (BERT base)
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TPR: True positive rate

TPR: True positive rate

ROC_Curve at Method ixC

10+

0.8 1

0.6 4

0.4 4

0.2 4

0.0 4

— ixC
AUC:0.804

—— Baseline

AUC:0.780

T T
0.4 0.6 0.8 1.0
FPR: False positive rate

(a) ROC Hhiig

0.0 0.2

PR_Curve at Method ixC

1.0 4

0.9 4

0.8 4

0.7

0.6 4

Precision

0.5 4

0.4 4

0.3+

— ixC
AUC:0.634

—— Baseline

AUC:0.541

5.5: FEi(intact) x C(relabeling) DFEEFHER (BERT base)

ROC_Curve at Method iixA

1.0+

0.8 4

0.6

0.4 4

0.2 4

0.0 4

iixA
AUC:0.811
—— Baseline
AUC:0.780

T T
0.4 0.6 0.8 1.0

FPR: False positive rate

(a) ROC Hfi##

0.0 0.2

0.0 0.2 0.4 0.6 0.8 10
Recall
v
(b) PR i1
PR_Curve at Method iixA
L0417 — iixA
AUC:0.551
0.9 —— Baseline
AUC:0.541
0.8 1
- 0.7 A
2
o
o
@ 0.6 4
&
0.5
0.4
0.3 4
T T T T T T
0.0 0.2 0.4 0.6 0.8 1.0

Recall

(b) PR HfifR

5.6: Fikii(PtoN) x A(vanilla) D FEE#EHE (BERT base)
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TPR: True positive rate

TPR: True positive rate

ROC_Curve at Method iixB

10+

0.8 1

0.6 4

0.4 4

0.2 4

0.0 4

— iixB
AUC:0.755

—— Baseline

AUC:0.780

Precision

T T
0.0 0.2 0.4 0.6 0.8 1.0
FPR: False positive rate

(a) ROC Hhiig

PR_Curve at Method iixB

5.7: Fikii(PtoN) xB(bootstrap) D EEFEHE (BERT base)

ROC_Curve at Method 1ixC

1.0+

0.8 4

0.6

0.4 4

0.2 4

0.0 4

iixC
AUC:0.817
—— Baseline
AUC:0.780

T T
0.0 0.2 0.4 0.6 0.8 1.0
FPR: False positive rate

(a) ROC Hfi##

Precision

Lo+ — iixB
AUC:0.451

0.9 —— Baseline
AUC:0.541

0.8

0.7 1

0.6 1

0.5+

0.4 1

0.3 4

T T T T T T
0.0 0.2 0.4 0.6 0.8 10
Recall
v
(b) PR #hi#5
PR_Curve at Method iixC

1.0 — iixC
AUC:0.567

0.9 —— Baseline
AUC:0.541

0.8 1

0.7 A

0.6

0.5+

0.4 1

0.3 4

0.0

0.2 0.4 0.6 0.8 1.0
Recall

(b) PR HfifR

5.8: FiKii(PtoN)x C(relabeling) DFZERFER (BERT base)
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TPR: True positive rate

TPR: True positive rate

ROC_Curve at Method iiixA

10+

0.8 1

0.6 4

0.4 4

0.2 4

0.0 4

— iixA
AUC:0.781

—— Baseline

AUC:0.780

Precision

0.0 0.2

T T
0.4 0.6 1.0
FPR: False positive rate

(a) ROC Hifz

0.8

PR_Curve at Method iiixA

5.9: T iii(scoring) x A (vanilla) D EEFER (BERT base)

ROC_Curve at Method iiixB

1.0+

0.8 4

0.6

0.4 4

0.2 4

0.0 4

— iiixB
AUC:0.686

—— Baseline

AUC:0.780

0.0 0.2

T T
0.4 0.6
FPR: False positive rate

(a) ROC Hfi##

0.8

1.0

Precision

L0 1 — iiixA
AUC:0.550

0.9 —— Baseline
AUC:0.541

0.8

0.7 1

0.6 1

0.5+

0.4 1

0.3 4

T T T T T T
0.0 0.2 0.4 0.6 0.8 10
Recall
v
(b) PR it
PR_Curve at Method iiixB

1.0 4 — iiixB

AUC:0.356
—— Baseline

0.8 1 AUC:0.541

0.6

0.4 4

0.2 4

0.0

0.0 0.2 0.4 0.6 0.8 1.0
Recall

(b) PR HfifR

5.10: Fi iii(scoring) x B(bootstrap) D EEFEHR (BERT base)
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TPR: True positive rate

TPR: True positive rate

ROC_Curve at Method iiixC

10+

0.8 1

0.6 4

0.4 4

0.2 4

0.0 4

— iiixC
AUC:0.776

—— Baseline

AUC:0.780

T T
0.0 0.2 0.4 0.6 0.8
FPR: False positive rate

(a) ROC Hhiig

1.0

PR_Curve at Method iiixC

5.11: F# iii(scoring) x C(relabeling) D FEERAER (BERT base)

ROC_Curve at Method ixA(small)

1.0+

0.8 4

0.6

0.4 4

0.2 4

0.0 4

ixA(small)
AUC:0.804
—— Baseline

AUC:0.780

T T
0.0 0.2 0.4 0.6 0.8
FPR: False positive rate

(a) ROC Hfi##

1.0

L0 T — iiixC
AUC:0.522
0.9 —— Baseline
AUC:0.541
0.8
- 0.7 1
2
8
o
o 0.6 4
-
0.5+
0.4 1
0.3 4
T T T T T T
0.0 0.2 0.4 0.6 0.8 10
Recall
v
(b) PR it
PR_Curve at Method ixA(small)
1.0 1 —— ixA(small)
AUC:0.496
—— Baseline
0.8 1 AUC:0.541
0.6
=
2
4
o
& 0.4 4
0.2 4
0.0
T T T T T T
0.0 0.2 0.4 0.6 0.8 1.0
Recall

(b) PR HfifR

5.12: FE ix A(small) DEEHFGR (BERT base)
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X 53K5111BNWT, R—2AF74 YV RETFED PREFRZER T2 2, £
LBFEEIBBUOR3IODODRR—VIZFTRIENTE S,

1. Recall MW & ZIIIRBFED 5D Precision 23 <, HIEEIZR 5 & RX—
254 DIHEL 7D, Recall EVE FIZEHMERTEO I EL
B —r . BRI OFE.
i(intact) x A (vanilla) (Xl 5.3), i(intact) x C(relabeling) (X 5.5),
ii(PtoN) x A (vanilla) (¥ 5.6), ii(PtoN) x C(relabeling) (X4 5.8),
iii(scoring) x A (vanilla) (¥ 5.9), iii(scoring) x C(relabeling) (¥ 5.11)

2. Recall MW & ZIZIER—R T £ > DF53 Precision 2355 WA, Recall 235
BRBDIZONTRREFEDIDEL BB %=, BEARFNIZLI N OFIE.

ii(PtoN) x B(bootstrap) (X 5.7)

3. ZRHNINR—R 54 Y% T % %=, BRI OFE.
i(intact) x B(bootstrap) (X 5.4), iii(scoring) x B(bootstrap) (X 5.10)

NRRE=V 1R =V 2ITEE T HFENZN s, 2EIIE, #EY
A=+ FEREVA — ORI ST —X Ly b BT 2IRETFIEE, Recall B
BWEWIEMHTRT, WENF—TU— REFELDIT—Xty MRS ZR—
254 EDVBNTVWEEEZS. ZOMAL LT, WEHSNLDFEICED
@6:&,?~&kwFKBH%K“%T?XF@&%&&%#%% L WEZ
HN5. 33 THERSED, WENF—T— FE2ETT F R M BERIHERT
» % AR, xi/4wbuﬂ?5ﬁm®%mtwfbfmm e, T—
Ry M5 EN2 7LD WE (EHEME) 28 WE EX 5. Recall MRV
[, $75D5 Precision 28& <, FPR2MEWGHTIE, /A4 f@’J‘fib\iNJb{jL
ETF—EXNBLFELIETVDOENTFA MO Z FHECTHITE 2

5. LrL, WENXx— 7~b%a@7%xb@&f@&ﬁM%ﬁwy&ﬁkm
TWirz®d), WERNTF A M ERRABIBHET2Z 28 L <D, Recall 53
BWZ L EEMATAGETIE, N—A74 VOWREREB-EZONS. —,
BEFETE, HENF—T—FZHLTLIEEROVEBRREBHRIY 7 — 4
v MTEA, ZDZ LD Recall EWIRI CENZ-MREEZ R L ZJRRTH 3
r#Ez2o6h%. T —ZEDFEL WS EETOHIERTY, ThbbR—2F
4 Y e FFKixA(small) L DTS, K5.1213RF X 512, Recall PMEWEHIFHT
BER—Z2F A4 DO BBIER RV, Recall 23EW#iFHTIXIERFED EF - Tw
%. PR-AUC O TIHRRFIEEIR—ZAF74 VIZHZ2b DD, ZHELRKEN T
FRVEMHE T2 ZePERINZGHETIEIR—R 74 LD EATHS. D
LOEE»S, BEFIHRICL > TERAKEBNRIE E0T -2ty N2 B
WTERLEZ5.
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2L, A=Y 1IZEN T 2 FHEICDOWVT, Recall 2MRWEIH TR R FIE
BR=Z 74 % EAloTWS. 2O, ZhETRERL BT L
DB DAERPHBNERIHDOZHEEDOEZTIEHHATELRVWS D THS. ZOE5K
REFIEROEHOFKZMRIAT 5 720121%, BMFEB DS ED 72X 5% 2 REtH %
BTH5.

REFEDIR=ZF7 4 LD DAL N K — > 3121, FEB(bootstrap)
RHALE2ODEFADEY L. 2O 2IZ, 531 HTHRE L EBRERIC
BWT, FEBOBENIERINCEDr o722 & & —8F %, T B(bootstrap) i&
PRIV EMBTFELFFEARY. ZOREE LT, RKE¥HOUH ORI TIZE
TADHIRT — X D&V, ZORR[TEHEINLET VOB ERNT &,
722D XD BERDOBEVET UL > Tillo B a7t 5Eah- 2k
BREPEZLNS.

5.4 XRERFEBERCEZ (BERT large)

5.4.1 AUC IC& % (BERT large)

BERT large €7V EMEH L D6 DDREFIE, N—2XF7 4 v, IitNcFiE
ixA(small) D ROC-AUC, PR-AUC Z&K 5511, 1B, ZOHEEKTIE, BERT
base &7 V% FH\Wz & & OERBARIRDED o 72T B(bootstrap) DFHliid &g L
TW3.

—HRWFEDOHAEDLEIE, 538 TiB 7z BERT base &\ /- 55 & 1352
72D, ROC-AUC, PR-AUC ODWIF N THF{Ki(intact) & A(vanilla) DIHAE D
B THolz. £, VT —XOENRTFIE], i, il OHEIZEWTSH, BERT large
ZHWEE 21X, W AUC THREIDPROBHEVPRI o7, £, FEii BhoF
B L U CRHMlEDMEN & 21X BERT base IC X 3 EEB LA TH 72, 2 b
EHEZ 2, T —XOERTFEOEER, i>i>iiiDIETHZESZ 5.
72, ETNAVOFEEFEA L CRUKT 2, 53HITH#E L7z BERT base €7
NDIEERTIETFEC P EREmDBREZIND 7223, BERT large €7 L% W= 56T
13 ROC-AUC, PR-AUC DWFHUZHBWT D A(vanilla) DJ7HFHIHEA A - 7-.
LU, FRiDATEFECHFEAZLEAZ2550H5%. Zho%2iEEz 5
Y, EFNAVEEFEOEMEDOIEFIZ A~C>BTHEEEZS.

BERT base €7 /L% HWAGR (R 5.4) £ BERT large 7 /L% FWR5R (£
5.5) Zt#E$ % ¥, ROC-AUC ¥ PR-AUC Dj/5i22WT BERT large €7 /LD
JDFHEED S > 7= DIETFIEI X ADATH - /-,

RBEFHEER—ZAFTAL eI 5L, FEixA, ixCIlZoWVWTIX, ROC-AUC
¥ PR-AUC Ofi 5 TIREFIEDBR—R 74 V% kA 572, ROC-AUC TDAHN—
254 % ERlo 72D T iixA, iixCTholz. FEiii ZH W 20D FE
(iiixA ¥ iiixC) ¥ ROC-AUC, PR-AUC & HIIR—R 74 V& RAo72. b
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DFEFNL, PRI — & DIERTIEIC O W TIEFE LiL i OIETRWE WS Fi
DERL —HITBEHDTHolz. R—=XF7A4 VERIULYA XDIFHFT— 20 5E
TR E T AIREFERixA(small) X=X 4 V& HEET 52, ROC-AUC T
VIRREFEN LD, PRAAUC TREIR—Z 54 B EElo 7. Z OfEHEIZ BERT
base ET NV Z W ZFE LU TH - 7.

# 5.5: BWEMHEE 7L OFTFER (BERT large)

ROC-AUC | A(vanilla) | C(relabeling)
i (intact) 0.838 0.828

i (PtoN) 0.803 0.810

iii (scoring) 0.775 0.780
NR—A7A4 YV 0.795
ixA(small) 0.812
PR-AUC A(vanilla) | C(relabeling)
i (intact) 0.633 0.617

ii (PtoN) 0.525 0.526

iii (scoring) 0.530 0.484
NR—=ZX 74~ 0.583

ix A(small) 0.551

5.4.2 PREFRICEIT 5EE (BERT large)

N=ZX 74 ET7T/LDROCHIFRE PREIFRZ X 5.131Z7RF. [AMKIZ, 6 DD
FFEIZDOWT, ROC it PR EI#RZ X 5.14-B 519 IT7RT. 26 DRI
N—=2Z2 74 VORERGIBIWT 5. wLIC, FiEixA(small) DFEHRZ X 5.20 1I2RT.
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TPR: True positive rate

TPR: True positive rate
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5.13: R—Z 7 14 » DOEEFER (BERT large)

ROC_Curve at Method ixA[large]
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(b) PR HfifR

5.14: F£ i(intact) x A (vanilla) D ZEERFER (BERT large)
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TPR: True positive rate

TPR: True positive rate

ROC_Curve at Method ixC[large]

PR_Curve at Method ixC[large]

1.0 1.0+ T —— ixC[large]
AUC:0.617
0.9 —— Baseline[large]
0.8 4 AUC:0.583
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FPR: False positive rate Recall
v
(a) ROC Hii (b) PR i
S . N « /e . N
5.15: F# i(intact) x C(relabeling) D ZEERFEHR (BERT large)
ROC_Curve at Method iixA[large] PR_Curve at Method iixA[large]
1.0 1.0+ iixA[large]
AUC:0.525
—— Baseline[large]
0.8 0.8 1 AUC:0.583
0.6 0.6
=
2
4
o
0.4 4 & 0.4 4
0.2 —— iixA[large] 0.2 4
AUC:0.803
—— Baseline[large]
0.0 1 AUC:0.795 0.0
0.‘0 0.‘2 0.‘4 0.‘6 0.‘8 1.‘0 0:0 0:2 0:4 0:6 0.‘8 l.IO
FPR: False positive rate Recall

(a) ROC Hfi##

(b) PR HfifR

5.16: FiLii(PtoN) x A (vanilla) D SEEFER (BERT large)
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TPR: True positive rate

TPR: True positive rate

ROC _Curve at Method iixC[large]

PR_Curve at Method iixC[large]
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5.17: F 1i(PtoN) x C(relabeling) O EE#FHHR (BERT large)
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(b) PR HfifR

5.18: Fi iii(scoring) x A (vanilla) D FEER#i R (BERT large)
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TPR: True positive rate

TPR: True positive rate

ROC_Curve at Method iiixC[large]

PR_Curve at Method iiixC[large]
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5.19: F# iii(scoring) x C(relabeling) D FEERAER (BERT large)
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5.20: FiE ix A(small) D EEFER (BERT large)
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PRMFRICEH L TIEFEL S RIIR—R I 4 VRT3 ¢, 2RFHEI,
AT — X DY A XHE L WS FHETOFEixA(small) EFDHT, 532HTH
NPERZ—=21HLIF2ICHETEES. Thbb, Recal WRKEL 2 LIRETF
ED T D precision 3 72 5. ZOHEHRIX, BERT base E7 /L& BERT large &
TNEHWEEBRTH@ELTWS. L7d > T, BERT large 7 V% W55
ThH, REFEDLSHRBNBNRAZED T2ty F2MEL, FLZ2/KR
WENRHZ ZOWEBI T 3 X bOMHICERTOYS Z e DRI .

5.5 Perspective API & D LLER

Perspective API[4] 137 ¥ X F OFEWEZHE T 2EHXIRS AT LTH 5. Per-
spective APTIZKREDAFTINNUFIFENzT -2y b2roFEEINTED
8], T—&ty FOHEWELZBIETAMK L ZRRDD, RiXDFERT —&
ZHWTLEHS 5. Perspective API LB RFEDOH TR D AUC D ED - 7FIE,
57255 BERT large €7 V2 FH L, FiKi(intact) & F%K A(vanilla) Z#HAEH
B7-FED ROC #iff ¢ PR #fR 2 X 5.21 ISR, #RORRIZ Perspective API, &
DRUIFRERTFIETH 5. Perspective API D ROC-AUC 1 0.862, PR-AUCZ0.737
THDY, WINBHIREFE (ROC-AUC 0.838, PR-AUC 0.633) % L3, L L,
PR R T Recall 25EWHETLE, BRFIED D Precision iEw. BRI
91T, ET DA RBRKBIRFAZEBTE 2 IZCHARIEGL RS2, Z0
X 2 7RI TR EFIED Perspective APL X D dEWHEEZRLTWS Z X, &
YA =P MIWHTERIGZINET 5 Z & TEHRREBNRAZHES L, EMH
EET LD ERBRERBALERCTETVL I 2B T 5.

ROC_Curve at Test PR_Curve at Test
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AUC:0.633
—— PerspectiveAP|

AUC:0.737

o
@

o
@

o
s
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o
o

TPR: True positive rate

o
¥

— I*A[large] 0.4
AUC:0.838
—— PerspectiveAP! 0.3
AUC:0.862

=4
o

T T T T T T T T T T T T
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FPR: False positive rate Recall

(a) ROC Hifit (b) PR HfIfR

5.21: 8RB F1E L Perspective API & @ LLig
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FeE DI

6.1 ZAFHEXDFEFLD

KT, ZRARAT SOCRENTF X P ZIEMHICHET 2TV e%E
T30, KEN IR EINTF -2y bEEHEBERL, 2hEiiic
WEMEORIEHET 2TV EFE T LFREERE L.

SR EF—&Ey FOHBIBRIZOWTIE, RELRTVEEERZZ CED
1T % Twitter Z—H O BRI RIERFAEN DR LY A — % NFTiE
AL, 2T BRIGEINE L. £72, HEBIRIEDPIFEALERWZ ENE
ANENZEEEDOY A = GEREVA—F) =2 —XT7h VY VERHLAFT
BRI, ZHUSHT2RIEEINE L. R EY £ — MRS 2 KIGICKER, FE
REVA— PIHT B RINCIERBRIDO S RV E Lz, MELETF—4
Ly NOMEETFHINCHE Lz 25, IEREYV A — M SHTIRIEDIZE A
CIRIEBEBI)TH o 7208, R EV A — M T 2 RIEDZ L FFEBICIZHEBIT
BRWZebhol., 22T, WEHHEETLVOFEE LT —X DD %
FTIET 2 W% KIERNCKEDIRT Z 2T, LD IR ETFT—RDEY O &R
BT 2 FEEMET Lz, 2O, RUIOETAEEET 20T —XI2ONT,
TEDT =Xty FOD ZHEHNBIES 2 FIEDMET L .

AT — Z DERGIEICOVWTIE, BNCHBE LT -2ty V220X £
3§ % Fi% i(intact), Sentence BERT Z W TIFER 7 F X + L FALIL 7 BB
7% 2 P RREL, DT LEREND & IEBEINEIET % Fikii(PtoN),
7 ¥ 2 LD HEE bi-gram SREM T F 2 FEEZ IIERBH T F A VRO S
SR THIE T 2EMEZFICEH LR [01] OWBYER a7 255 2 Fik
iii(Scoring) FIEZIRRE L 7-.

WEMHIEETNVDORBFEEHIIONWTIE, EFAE—ER IS T 2 8kaT
% A(vanilla), Bootstrap IZ & o TEFEEDE WY ¥ T SIEIC T NV ETRE T
% F% B(bootstrap), FE L72ETMIC K 2 WEME T NV DIEIE & BIER Al
T =22 HWIETNVOEE IR T % £ T DR FIE Crelabeling) 2125 L
7o, WEMHEET L E LTBERT W,

FHMSEER T, FiRiiii & FIEAB,C OMAGHLEICE 2 9 ODIREFIER S
KIZR—R 54 VFEERIBR LT, R—ZX 54 VFiEZ, RFETHELET—
XYy hOHFPLKBENHELZZLTFA M ZREEET ROV T F X M % 653 1
FOERIL, ThEAVWT I 74 v Fa—=VFZLEBERTEF L L. TR
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= REERT 272D, 7—Xty FOF» SRR 213 DY A4 — M
L, 20 fRBM%3HDBER - IFKEBEHNDONTNDLD TNV ZNE L, ZDOZEKIRIC
Ko TR TNV ERE L. TA T —=RIIH L THEEHEORE (Ra7)
EFHIL, Ra7DREXIZE>TYA — MDBREN L E2E DL, ROC-AUC
¥ PR-AUC % FHifisEHE ¥ U CIREF L% -l L 7=.

AHfiSEER OFE R, BERT base Wz 2 &, ROC-AUC 2K & 72 - 7213 Fik
iixC, PRAAUC DK E B o7DIEFIEIxCTHo7. 2R LT, FECD
BAENR L, FEB OBFEPEWVEAS R 5Nz, X=X F 4 Ve DHEBIZEWT
1%, ROC-AUC,PR-AUC & 2 kA5 72d DIxFiEixAixCiixAiixC,iiix A T
Hotz. ¥EHETIN%E BERT-large ¥ L7z 2 %, ROC-AUC,PR-AUC HIZFEixA
DiEDBEFEE o7z, U EZREEE X, 17T — X DIERITIEIZ DWW T i>iixii
DIE, EFILDEEFFEIZOWTIZ A~C>B DIEICENTH % L iEamif 7.

PR EFRICOWTIRBFIE L R—2A T4 V2T 2 2, HHEEIMONEHH &
WHIF T IRETFEDEMNTH D, HERBLITREEDOHATIEIRN-X T4 V)&
fITHhHMHEAPBEI N, R TIEIZRRNENRA 2 SO EN T X A b
PELABHTZZLZHME LTWED, TADNERTEZ 2 LHEEIEL X
%, BAHRRPEVEHPITIRZFELR—ATF7A V% EAlo7=2 21d, SN
FRBNCHIET 2 ETANEETETCWR I EZRBTE2HDTHS. 7F AL
DWENMEZHE T 5 — N TdH % Perspective API & D FHEEERICEBWT D,
ROC-AUC % PR-AUC I DWW TR R FIEIX Perspective APIIZ% 5 DD, PR
HAR CHEBIR DS W #iFH Tld Perspective API % _E[0] 24582315 & 7.

6.2 SEDRE

FHMIEBRTIX, ZHERREBIRBAZEL T — X 2R L, e ICHEERR
EWISH CRICAEN GBI HEE TNV R FETE 2 L DR T E 258, ROC-
AUC ®° PR-AUC IZ X 2FHfiTlE, IBBFEOR2THR—X T4 % LEZ D1
T drot. LA BEZ TCSBOBELLITRICEIT 3.

SNILVERD ZHIR T B2FEDRE HIWELLT—XLy FOITNLDOI#ED %
FIIES 2FEE LT, FiEii(PtoN) R iii(Scoring), & % WIiETFFE B(Bootstrap) %
C(Relabeling) 28R L7223, FiLiii L FEBIZOVWTE, 2L DFATR—RF
4 Ve HRTROC-AUC R PR-AUC MEWZ &0 6, ZORIERIE T TR -
7o SREFHRIPFEBZHET 2HES, FVLDMRD ZFTIET 2H LWF
BEBEET LI PRETH 5.

REFEOFHEOKRIE BLIRAR- X512, HHREMUWEFICBWTIRETE
MR—2 74 > LN 2PELREEIERHTH -7, ZORKREZERT 272012
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REEF M X 2 HERRE X DML, Z0BEFREINIS 2R
3, BETFEEUET 2HLRFEDT 70 —F ORI ORN B AN B 5.

KRB T—2Ey FOBE AR THELT—Xty OV A XX 40,000
HREETHD, KBELET—XE2y bEEARVDBDTH -7, BERHINIIE%
YA = FRIEREY A = MU TERIEZHICNET 22 TT—XEy bO
FBIEILR T 2 Z e DN TE 5208, AFEEED TV S RIC Twitter APT Of1ED
EHEIXN, VA4 - EEBIINET 2 e BRI 72, —T7, SRRRIKER
RINICT 2720121, KO REBLRT -2ty FOEEIITAIRTHS. %
72, WEBRHNERBIIREEE I8 bT 2 ens, WBHNT X2 2 EHRICIX
B2 RkOONS. Ldo>T, MEINCHEBN T A N ERE INE
TEHERAX—LE2ERTHZLIEELFETH 3.
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