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Yom 21o B3 A% g B¥o) utgdH WE 35 B¥o AxZ A% 4 Ju 3 5 R¥are A
Zay QY ESLS a7HE B4 widgy B J]E gt mdvde 348 s . o) 54

7844 8

Ygm 1- Ygm
xtﬂNﬁ (Pt+1 Pr+1

5

of W wolz B, WAH wol2 o)

o

A

ol WAR(2200 A F® @he Aol RelE FE
2 4e 5 3

Kl

A Z Q) AN o=, Ao WS 93 gradient JHIOIE 103], Y9m 0.9, step size a2 0.022 A3}

4% 35 LEIVH E2S Hdstt YO k 109 topk BEFS A,

ojgh Zo], Ik 1el ZAlE oA A AAlde] mE st AlAaFel M=, AT (120)7F AZ-oj (S SaA AR
Zke] it ol gt el BAE e AEE —*r%%}l YA (160)7F 1=t e] E38s &9 A4S 9
3 &ggrh.  olol wel BAE= SHol £ AEE F uHT 5 A "dn. okEd, £4 E771(300)9]
54 27 54 Zdo] o A471(100)9] st o] 54 &H AEe =S AlofsA dn. =
4 w7 54 Zdol AAskE gradient #S EulE dHlCIEHE= A -l At -3 e

zk

Hep = (Koeips Vaerr) — o)ejel], Qlmpi(120) Z€omiy daf60dx Add 45 7-g 4%
HCTOSS:(KCT'OSSlI/L‘TUSS)O] }_?}‘jﬂ 1‘1— ]E%?l— jl]—7—1 ﬁg?g_% =13 @]Oi ﬁ[‘] ]E?_)‘}--‘E- T/]-Xé—,% 7]%—9] plug and
WDl A et FArstear & 5= 9l
Tk 54 B 54 29 S99 AR A7t glud, gzt 2aY 13 (120)e] 4 (Dialogue history) &=
“You might think he's a racist s#*xist terrible b#sxard(&4 o] = 7)) g &Xo] Ao FAHg# <

gol Fold o st e St A4 AAE ek 29 F8 g(P)E "Why do you think that? What
makes you think he is a racist s**ist terrible b#xard? What did you say about him?"2}&= 4= 734

g dojof FE AR vHEstE BES BY F Atk AREARY] el e FA AT dolE whEste] &
Dat= A Bz ALEAl AFL AT sM5Ade] A},

[Can= =1

play language model (PPL

olo whte], HA &R 54 24 T A4 A7t Aes A5, 9 oo} el “You might think he's a
racist s#*ist terrible bx*xard(&4 Tl x Xz])” = A& 54 48 Z4d diste] 54 5] i
== Ao] A= 3 mdo S-S "What does he mean about that? I'm sorry but I think that's so
unfair of the person. I hope he's sorry that.” ¢ #& dEj9} o] FAAZ doj} EFE E3e4A] &S
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A B
T 2v¢ X 1 EAE Ao 7110009 d HAldel M EFEoltt. AW A, ® 24 £ EF
71(300) = A =A|E o] ATt

Shell Al A& wheh o], o] AAYI(100)= d=e] (12009 vl=e](160)& EFerh. mwlel= At (120)

7b gk mAIEO] iR, Qo] AAVI(100)E HE dAdE, 5 =deA dstE ddw
A, TRHAR, Erdie "ar(160)7F R =AIE 0] AIRE, do] A471(100)=

5 ERlA dste AR, B dans(160)& 29 & o

A (1200 9 Al zel B ladd 2ds AT, dmH 1200+ AAR (1105 2daAY, *

AF-110)el 1dd 5 vk AARR(110)= 4= AAEE Weobgola, ¥ AdAE EIsiste] on

R 2, dWEE sdete] 7t BEEs kAol Uddl ;o Ay AEAe A g

= = 9l

B
o] Positional Encoding AEE Tsle] &7 oA wof

T 4 AES Bk,

15 (120)°] oA, HE-3|= o8l A (multi-head attention) #o]o](122)= P& HEE WolEojar, e
Az 7 B4 948 Aol diste], sk o]de] #A-E ARSIl okl HAYSES 4 %

54 9= Ao g ME £ A,

Add & Norm #lolof(124) &= HE-S|= ofld #olof(122)9] &3S HE-3|= ofeld #olof(122)9 =z 2
gtete] Ao’ e (residual) S-S AL, 7] ko] EHol| diste] AqfstE

d

=X = (feed-forward) #o]o(126)+= Add & Norm o] (124)2] &HE wWolEo|a

il ul = _a
F ootk dE Bol, M ARSE An Bad dolEAEd b no e ZiHe FUS el @
F oo MY aa BYS @RCIAURLY B T 2o BAS Gl o8 242 Relw 24 o)
o shpE AY WSe TR 5 ek,

Add & Norm d@lo]o](128)& I =X = Folo(126)2] &S XY= #oloj(126)9] YH Aghsle] Ax-
o'l Ao (residual) HHE AAstaL, o] EHol| thdte] AF3E 3T 4= Urd.  Add & Norm @o]o]
(128)9] =92 71(Key)-#t(Value) FEY 4 o, o] HolEHES HAH(160)= AdE ).

@, "yaH (160)= 579 A4 AE 25 24z}l A X}E ﬂﬂ(autoregressive) WAoo 8 AdAS A4
& 9g. S, "sE160)= 7 A ARE A5lelA 8 oA tig dadE R S deshks 28 A
AxS AT, 58], Tz 28 Al disto, ]:’E1(160)i A == AAAMe] 7hedt =l gt
35 T¥XE AT F 9dv. "at60) = FE BERYEH AEFSAY M 58 FES e 29 A
Bgto 2y &9 A dig MES F¢& A9 5 o).

gaE(160) = A (15005 E2gdstAY, AAZF(150)0] 242 F Jok. AAH(150) = A2 &,
olEolal, Azt B disle] dMPES sl 72} EES oAb vdel WEE wikelch, m=gh, AR
(150)+= 48 W] 994 HHE

_E.

=4

HaH (160) el delA, whadd dE-sl= of 'l gle]o](162)=, 2t B4 AZF 28lelA, tigste= =9

of Adast= A7 &9 Xl uiE dE= = 4 ol

deloznE wE st ool ADE AHgsiel 47

A mAUSS Agste] 47 54 9 A9 1‘41

el #lolof(162) 2 AlAA @A

AW e skA] FE=E vl E o'l oA

Add & Norm #o]o](164)+ mt=7 ¥ HH-F= o€l fo]o](162)8] £¥& w27 ¥ HE-3= o

(162)9] 94=#3 Agste] AxZ-oJvlld Fof(residual) =88 s, 7] o &4

3t o Qdrt.
o]

L L
HHN'

do o
)
X o
)
P,L
als
)
)
¥
>
&2
flo
o2
o
o
o
©

HE - = o'l o]of(166)=, 7+ A AF A5lelA, et 8 Aol ddsk= e 238 fA
ek A= S FAlstal, &9 91A el tistel &3 fAol tiF JHOoRRY =EE sh o]l AZE At
gsto] 48 AAelA daH (1200 2FH AE¥ = dagd Fdo sl ofdld wAUSFS A &8t &9 9
Ao gk fdHelEdE FdS AT, dE-= o'l dlo]of(166)= 1at] (120) =H-E 7](Key)-%k
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84 9

O:e31 = LMdscodsr(x t’ outputencodsr)

0;

MPULyeeribute — ?

I v, JlEY-Yzy 2l HEXE Ader] fste], At 71-3k AETeE 4" BA dET, AUt
71-3k AET A FE 71-3k AES Eete I dES T EHoZ MEAIA F ATH(A4209A]) .
AAI AN HAAld A F4 EF 54 2 ghFol AREE dlo]E A2 Wiki Toxic Comments(WIC), Dialogue

Safety Single(DSS), Dla ogue Safety Adversarial Multi-turn(DSAM), Bot-Adversarial Dialogue(BAD) Hl©]E]
Aol , zh dolejAle] 542 th&a P,

Wiki  Toxic  Comments(WTC) do]EJ Al Kaggle Competition®!  Toxic  Comment  Classication
Challenge(www.kaggle.com/c/jigsaw—toxic—comment—classication—-challenge/ ZZ)o] Al&% do]gAlo]t}.
Fojx 671A 9] ghilo] BEF 0d A9 w54, stugs 1Y A9 54 ol BF EAR AAS A

Dialogue Safety Single(DSS) d"lo]EJAl2 [E. Dinan, S. Humeau, B. Chintagunta, and J. Weston, "Build it
break it fix it for dialogue safety: Robustness from adversarial human attack", Proceedings of the
2019 Conference on Empirical Methods in Natural Language Processing and the 9th International Joint
Conference on Natural Language Processing (EMNLP-IJCNLP), pp. 4537{4546, Nov. 2019.]o]4 &/% Ho=
A, tisHAlel A kAo m =4 HEAgoR ofX] EFHE v wEk(Single turn) HolH Aot}

Dialogue Safety Adversarial Multi-turn(DSAM) ®|o]E{Al2 9] E. Dinan 59 #dolA /e A
2 % st(Multi turn) 3} Holgz Eus uHIle uw 7)|E =4 BREY|7} REEx ¥
F 5

9% HAAH SRS FAW ol B dlolE Molr.

o
ol
K

>

Bot-Adversarial Dialogue(BAD) d"lo]EJA-& [J. Xu, D. Ju, M. Li, Y.-L. Boureau, J. Weston, and E. Dinan,
"Recipes for safety in open-domain chatbots", arXiv preprint arXiv:2010.07079, 2020.]ol4] &7/1% Ao
24, A7k} dist ®ell(Bot) 7he] wistolA wEle] Fto] tist S wegls W Ad Fo FAEAIEA
o1zl EF3 HolE Alojtt,

5 4= = 1o =AE g3 Ax"Ee] B84 FAS BRoFE EELolth. U AlaEe I8 lﬂmm /Rss
2(502), A FA(504), ¥ dolE F$5A5(506)E X8 5= 9l 3, 3l AlaElE g QlE ol
A2(510) 2 =¥ EFHol~ FX(512)2 © I = vt oz A]de of xgwl Ztzte] 74 8AES

Bzl el Ao Am EAT & 3

Eiﬂﬁ@%ﬁ%ﬂ&ﬂ@m)gﬂa;ﬂﬂ—ﬂﬂmmm]ﬂ%gzﬁaﬁﬂmaﬁ-gﬂgﬁlﬂ . ZEAA
(500)= AHolm= sy e =9+ AH¥ FX(central processing unit, CPUYW 3= 7] =& (graphics

processing unit, GPU)el 93] F&E 4 lom, Ivte] & Wgo] m2 WS 538 ¢ s A 24
A guafelad 4= k. ZRAAM(500)E B Wl o3t t¥xrAs fEHH WY 7y $3 23
HHES Ae & .

==

w2 2] (502)= oA tH RAM(Random Access Memory)$} 72 3whAl wjwa]9}, ROM(Read Only Memory)d} #2
uby WEEE X2 4 k. WE(502) = A G (504l AdE TR WEHs Rrsle], ZRA|
A (500) el AFFoZH ZIAX(500)7F o] & AW F JAEE & = vy, 53], E o mEd, v
(502)F =28 9y ol9ol, &5 ®x dojgHet, A dHAn, 7 dolojsy Ad tex, HEHAS, 4
e} 5T, 223 F3 A B dolHE A AR 5 k.

AF AH(504)= Tz WA do|8E ARatrld HEe =z, dAY S= gag, Tz o
3 9 7] gHolzet e 7] ujA|(Magnetic Media), CD-ROM(Compact Disk Read Only Memory),
DVD(Digital Video Disk)®} 32 3 7]% wjxl(Optical Media), Z5ElZA A (Floptical Disk)e} & 27
-3 1} A (Magneto-Optical Media), ZejA] w221} EPROM(Erasable Programmable ROM) ¥ o]5S 7|Hlo =g

H]
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A sso e wwA vEelE TEW 4 oAtk A% AA(G0HE B o0 o dis Ay @ o
So gue FAR] A% Zeow 9Ye 438 £ dn. w3, A FAGE AL AFAE D 54
W elolEE Tgetel 1 AN Aol Bad HelHE 43T 5 At

s} 2l FHoli= BART RS &-83klth. BART 229] g5 9 H7}= Empathetic Dialogue(ED) ©lo]E]Al
(H. Rashkin, E. M. Smith, M. Li, and Y.-L. Boureau, "Towards empathetic open-domain conversation
models: A new benchmark and dataset", Proceedings of the 57th Annual Meeting of the Association for
Computational Linguistics, Jul. 2019. ZZ)e] A|2€ W32 AlLEHY. A BEF oJE0RE »d 8%
2 WS S84 ASE olE e SlolA AEE delHAe Agagon, 28 T sl6 AsE dely
gl EARRE ¥ 19 2o

F 1
dlo] B Al Train Valid
ED 40254 5738
WIC 127656 15958
DSS 24000 3000
DSAM 24000 3000
BAD 69274 7002

O

AbA o shsE BART Rel2 HuggingFace® Bart-large® A&t thal mddl 458 98] JElnlolAE
AdamW, learning rate 2e-5, H|x] Alo]z 64= AAsIcvt. T3 izt 2o A%5ES Fl-score, Avg-
BLEU(ParIAI®] FlMetric, FairseqBleuMetric ®&S AM&3FSS), Perplexity® H7letsivt. 54 &9 A4
Aol Ao ALg3gk gigl mde FHE 2d F 7P W2 PerplexityE Hole RAg AYskgitt. Fl-score
9} Avg-BLEU =4S 9384 Beam size 3, & EF Zo] 8, Hu] EF Zo] 20, 3-gram =& FA A AA
< A&, AA 54 SH B4 Aol AFel &8 BART dist =He $H A%S 7] ED tolg A

PS
H<S(Validation) dlo]Eldll sty AR, 2 A= ® 29 2.

X2

24 F1 Avg-BLEU Perplexity
Bart-ED-finetuned 20.19 9.13 10.35

4 S A Aol AdlA shgE dHolHA 54 e oEHE R AN Ao aFfE vusr] ¢
3 9 HelHAES A8 2For d5e 579 o)X =4 = AREEitk. 579 =4
T oEYRE 2de] BF de #Hrte 74 2l ALS dolg et 22 3o A5 dolyel o
Fl-score®} AccuracyE A= Ao g &grt. 29 &S s JE|rto] A= Adam, learning rate 7e-05,
HiA| Alo]z= 642 AT, 54 SR Alo] A AMEE oEFRHE RAESS 7t 2de] R/ H7F A
ol 74 E& Fl-scores 7|53 RdS Ad = Ad ARS8 AHEE
=

570 B4 B ofEeliE md] Yoy

I
i

Z 3
AEZHE BE(HolE 23 Accuracy Fl-score
Standard Single(WIC+DSS) 95.31 74.16
Standard Signle Same(WTC+DSS) 96.27 80.19
Multi Adversarial (DSAM+BAD) 79.73 63.45
Augmented (WIC+DSS+BAD) 89.26 67.66
Ful I (WTCHDSS+DSAM+BAD) 89.17 65.03
54 59 AA Ao 58S tS o] Hulsgit .2 A F Hul M=, 54§59 A AxE FUsh]
Q% WHoZ [S. Gehman, S. Gururangan, M. Sap, Y. Choi, and N. A. Smith, "RealToxicityPrompts:
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Evaluating neural toxic degeneration in language models," Findings of the Association for
Computational Linguistics: EMNLP 2020, pp.3356-3369, Nov. 2020.]o]4 #|A|3F 27}%] H7} A 3% <] Expected
Maximum Toxicity®} Toxicity ProbabilityE &-&3}t}. Expected Maximum Toxicity: Fo]X H7| TEIZE
of diall AAdHE kl SHES Toxicity B3 3EF WAF #ko]3l Toxicity Probabilitys B7F ZFZEd| O3]
AAE kel &% 5 0.5 Toxicity7d W+ &Hol sl oldd A5-9 A4 gdEgtoltt. oA AAE =4

Z(Toxicity)®= 9 S. Gehman 9] wdlolA HA £ 7 ZP=Z AL&%+= Perspective AP9] o5 FES
AN, Bel BEES T4 EFY G Ehe Ae Jrida. AU 442 9} A9 delHe A S
Gehman 5 @A FAT PPLU B/t vlolEle] B4 ZBIE 2A73AE A§SAT B AR 53S9
A AE g k 10, HAa B EF Aol 25, HAd AP EF o] 3022 AAIT.
E 45 s mae) B4 Sw A4 Aol ¥ AT neFu,
I 4
Aol A iz =4 Expected Maximum Toxicity Probability
TOXiCitYsm
BART-ED 0.53604. 95 0.5434
finetuned(Baseline)
BART-ED 0.5035¢.95 0.4850
PPLM-Standard Single
BART-ED 0.5168 95 0.5158
PPLM-Standard Single Same
BART-ED 0.5326¢.94 0.5283
PPLM-Multi Adversarial
BART-ED 0.50664 5 0.4841
PPLM-Augmented

BART-ED 0.5105¢ 5 0.4942

PPLM-Full
A ¥ 54 27 AEIFHE EdS AHEst] gt B 54 §H AAE Aold BE AfelA Ve &
A Arct ] @S Expected Maximum Toxicity$} Toxicity Probability® Hole RS gHelsatgitt. o] ZAxt
£ Ug Hdd] B4 ¥R oEIRE ndg Fa3le B4 3H A4 PAIES AT 5 doke AS 3
Attt thEom Uk 54 oY wsh(Standard Single) HlolHA ZFo R ShGE 27k o] REle] =4 A
2 Avud. B4 PR oEdRE RS S5% ©, 9o 05 golgE Jdads dade] g d¥oz
= 79 (Standard Single Same)Z &5% RAS x83 AxHc dzdE Wl gHo=m tade v W)
dolels Yo F= 4-9(Standard Single) 2 3h5¥ EHS ARES F97F oS #ad 54 25E 44
s e gt ol: dmu-vad Txo wddA 44 9 dadst B8t Amre] Eo] of
EfRE B B3 A4 Aol & 9FS Foke A WA

3} Eos s u —‘?—75.?5_‘.6}1:}1 AAAE v5 23} dlolgAle] 23 (Multi Adversarial)

ol A Aol Ayt ARk =4 el Wsl(Standard Single)®] A3E H]JJ—OHK it =4

A (Standard Single) &3 oz 353 Hulo] AA Aol Axrt v Holds Bk, o= &
E

v 54 SHET &4, Ay} o] AR ARl woju on)E xgEh= fﬂ"]ﬂf‘— 5% of E Hdo] &
4 S RS US 7;% Aojgchs A ousint. g At 54 o s} vlolE] X3l BAD ulelEE ¥
A 858 A7 (Augmented) 9 EE HolHE AME3t 85E A (Full)e] Aol AuElE v w3l 79 =
A (Multi Adversarial) dlo]El2] AFE w37/ dwk =4 o 23} (Standard Single) Bt} A4 &S8 d
T AA

AR & 5 9 ¥ 62 FA H Alo] A dAIE BAFET. tg Rde] JHor Fo|R e HA4 ZEX

E (RealToxicityPrompts)$} 33 2ol tiat #Alo] o] =€ (Finetuned)d} Ao} o]F PSS (PPLM) Q] A 2

IE AAEAT. AAE A dAES 28 2x7F aR40E AAHASS gls] 98 4 54 ZEZE

o tgk WA S MEZ 107 F F0EY ToxicityE 7HAE $ES AuUsigdon AAE S99 Toxicityef

g ZHIZEL :O‘H ARE 54 55 AME MFE @A AT, gis) o] gHoR FARE F4 =
E ok

B mdo ¢
Eo tigt dvt sl 2@ (Finetuned)d] A4 AFE ZEZESY 54 ©ojE gl U2 &8st AN
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