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ATTENTION!
This presentation contains examples of rude, offensive and
obscene texts.
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Abstract

* Toxic and unsafe responses are a dangerous problem for chatbots.

* It is hard to clearly define “inappropriateness”.
 However, after collecting a properly labelled dataset,
a bot can handle it better than just avoiding all sensitive topics.

* Sometimes a toxic utterance can be paraphrased into a safe one while
preserving its meaning.

* We propose models that can do it for English and Russian.
* These models can be extended to styles other than toxicity.



Our papers

e “We” are the NLP research group at Skoltech
and the joint MTS-Skoltech laboratory

* sites.skoltech.ru/nlp, sites.skoltech.ru/nlp/joint-mts-skoltech-laboratory

* Detecting Inappropriate Messages on Sensitive Topics
that Could Harm a Company's Reputation
e arxiv.org/abs/2103.05345; Babakov et al. at BSNLP 2021

* Methods for Detoxification of Texts for the Russian Language
 arxiv.org/abs/2105.09052; Dementieva et al. at Dialog 2021

* Text Detoxification using Large Pre-trained Neural Models
e arxiv.org/abs/2109.08914; Dale et al. at EMNLP 2021



https://sites.skoltech.ru/nlp
https://sites.skoltech.ru/nlp/joint-mts-skoltech-laboratory
https://arxiv.org/abs/2103.05345
https://arxiv.org/abs/2105.09052
https://arxiv.org/abs/2109.08914

Competitions

* Since 2018, Jigsaw (a Google company) has organized competitions on
recognizing toxic texts:
* How to classify texts in toxic and safe?
* How not to confuse toxicity with controversial topics?
* How to generalize it to non-English languages?
* How to detect different degrees of toxicity?

* In 2020, Odnoklassniki held a similar competition for Russian

* In 2021, Yandex organized the first competition on text detoxification
e The task: rewrite offensive comments from zen.yandex.ru into safe ones

* [n 2021, the Junction hackathon presented the problem of fighting toxicity
in game chats
* Our team team took the third place



Examples from Ok and Yandex datasets

text toxic threat insult obscenity
... MOXOXWN NULLIb TEM , YTO OAHOM MACTM ... O4EHb NOXOXKA A0Yb MapuA
MMWPOHOBA ... U FN1a3amu . n rybamm , n soobue ! 0 0 0 0
Bbi@6atb nna@pa v B MUTYLLATHUK 1 1 1 1

TaK 3TO y Hac, byaeT, MoXeT 6bITb, Koraa HMbyab, BAPYT. a Tbl BYepa coca,
CerofiHs cocellb M 3aBTpa cocaTb byaeLlb.

BCEX 3TUX C@K pacCcTpenaTb C NOJIHON KoHpuckaymen!!!

3TO HEe MOpAa-3TO Har/l0e U ox@eBLlee e@aunwe

€€ HY)XHO BbI@6aTb 1 3ape3aTb

A 6bl BCagmn B TBOLO Nony

RlRr|Rr|Rr|R |-
,rlo|lr|lo|lr |O
o|lo|o|r|r|r
O|lr|R,r|O|O|F

O4MH KOHeL, Ioma HarpeTtb Ao 6en1a,n X0/N0AHbIM KOHLLIOM €My B »Kony.

Tebe TO OTKyAa 3HaTb ?Tbl NO HEMY CTPENA YTO Nn?

He mory. Kak nocaywato Hawux AyMueB, Hanpumep 3aKoH o0 HaBo3e . TaK M xoueTca NbIXHYTb. Mau 310, cuamTte aoma , ¢ coxpaHeHuem 3/M.a KaK
BaM TOJIYKM C NPOPbIBOM. He, Ha Tpe3Byto ro/ioBy, Hallly B/IaCTb HE peasibHO caylWaTb. B UMpK XoauTb He Hao.

3TO He Ka3ak! MoTomy n cmelwoH. BHMmaTenbHee Haao 6biTb,eCnn YTO.

Ko3en

0 KaK PCl-ewKku mnHycytoT)),6omout 6epgonar




Toxicity types

e «Pure» toxicity
e Obscenities
* Threats
* [nsult
* |dentity hate: aggressive (sex|rac|age]...)ism
e Sexual harrassment

* Inappropriateness
* Everything that can harm the author’s reputation or offend the reader

* The most unsafe topics: crime, suicide, porn, prostitution, drugs, gambling, all
kinds of “ism”, religion, politics...

 Just mentioning these topics is not bad, but has high chances of triggering
something bad



Detecting Inappropriateness

* “Detecting Inappropriate Messages on Sensitive Topics that Could
Harm a Company’s Reputation”, Babakov et al, 2021

* Task: detect bad texts automatically

» Step 1: collect texts on 18 sensitive topics
* Filtering texts from otvet.mail.ru u 2ch.kk using dictionaries + labelling on Toloka

» Step 2: labelling by inappropriateness, also on Toloka

* Result:
» 25K texts labeled by unsafe topics, and 82K — by inappropriateness
 The models trained to classify unsafe topics and inappropriateness
* We recommend to use these models alongside “common” toxicity filters



https://arxiv.org/abs/2103.05345
https://huggingface.co/Skoltech/russian-sensitive-topics
https://huggingface.co/Skoltech/russian-inappropriate-messages

Examples from the inappropriateness dataset

Text Inappropriate Comment Unsafe topic
JTagHo 6bl BUAHOTO AeATeNA 3aBa/INAM a TYT KaKOro To yes OnpaBaaHue ybumincTea offline crime,
HOYHEMM HUTPY NPECTYMNHUKA racism
3710 HapyweHune YKPO! no OcyAaeHune HapyweHua 3akoHa |offline crime
Penurna - ato Hacuame BbicWwero yposHA. Bepytowero yes OckopbneHune yyBCcTB Bepytowmx |religion
NPUHYXKOAL0T K BEpe eLle B MnageH4ecTBe.
XpUcTmnaHe, Kak Bbl OTHOCUTECb K MHOBEpLLAM, B no ObblYHble BONPOCHI K religion
YaCTHOCTU K lamanunnny n K yseposaswmnm B Mucyca Bepyrowmm 6e3 HameKa Ha
bapuceam? OCKopbieHne nx 4yBCTB
XOopoLo YTO NPOCTUTYLMA 3anpeLLeHa no OcyaeHune npoCcTUTYLUUN prostitution

Bo3bMy 6abKM M CHUMY LUNKOX HA BbIXOAHbIX yes Monynapusauma NnpocTUTyLUn prostitution




Detoxification as text style transfer

3opacte! OnaTb npuwny Ha Xabp MNpueeT!

npocupatb pabovee BpeMs U YTO-TO NOYUTaTbL? OnATb NPULLIA YTO-TO NOYUTATL?

Hy Bpoge fomKHO BbITb 3aeCb MHTEPECHO Hapeemcs, 4To 3aecb Bam bynet

N 3TO He ByaeT HaxpeH NoTpaYyeHHbIM BPEMEHEM. WHTEPECHO U Bbl HE 3psi MoTpaTuTe Bpemsi!

The task: given a toxic text X, generate the new text Y, such that
* The style of Y is non-toxic

 The meaning of Y is close to X (or, ideally, identical)

* Y looks naturally (as if it was written by human)

Of course, this makes sense only if X has any non-toxic meaning at all

https://habr.com/ru/company/ru mts/blog/585804



https://habr.com/ru/company/ru_mts/blog/585804

Why do we need detoxified texts?

Suggest social network users to post Clean chatbot replies from toxicity
less toxic versions of their comments

The video is amazing!!!
| love it so much 3))

When and where %
is my reservation . ’ ‘
for today"s evening? )

The song struggles from
a lack of sense.

. Meh, | don’t get it.

Y

You are stupid or what???
This is a masterpiece!!! ﬂ

Are you sure you want to post this? @
Please, consider another option:

[ No, | think this is a masterpiece! j ‘




Unsupervised text style transfer

» Text style transfer problem is similar to machine translation
* However, ...

* Parallel corpora o . .
(collections of text pairs with the same meaning but different styles)
are extremely rare

e Can one can get along without parallel data?

Negative — Positive this is the worst game i have come across in a long time. | this is the best game i have come across in a long time.
Negative —, Positive we sit down and we got some really slow and lazy service | we sit down and we got some great and quick service .
Factual — Romantic two dogs play by a tree two dogs play by a tree, enjoying the happiness of childhood
Politics — Entertainment | how do you publish a song? how do you handle a war?

Male — Female Gotta say that beard makes you look like a Viking... Gotta say that hair makes you look like a Mermaid

The paraphrasing examples are taken from papers where they are considered successful by their authors



Text style transter methods

* Baselines:
 Just remove all potentially bad words
* Replace the whole bad text with a similar one taken from a collection of good texts

 Our solutions

* Rewrite 200 texts manually and fine-tune a neural network on these pairs
(DetoxGPT)
» Replace bad words using a masked language model (CondBERT)

 Combine a paraphrasing neural network with a language model
conditional on styles (ParaGeDi)



How neural models process texts

BERT: the model fills the gaps, “looking” at the words on the left and on the right

Mbl #

ZraNS =

na
[CLS] M  #ama _ _ p Ham H#y . [SEP]

GPT: the model writes the text word by word from left to right, «looking » only to the left

M #ama  mbl #na p H#am #y . <e>
<s> M #ama  mbl #na p H#am Hy

A classical transformer (such as T5): the model writes the text from left to right, «looking» to the left and at another text

#

IS L2

m was was #hing the frame . <e>
Mo #m was was #hing the frame

<s> M #ama  mbl #na p H#itam  HHy . <



Our models for Russian

* DetoxGPT
* Based on the RuGPT model by Sber

* It can only write texts from left to right
* We trained it on «toxic>>safe» pairs

e CondBERT

* Based on the RUBERT model by DeepPavlov
* It can only fill the missing words in a text

* Filter the top words predicted by BERT by the estimated word toxicity

* Which words are toxic?
* The words occurring more often in toxic texts than in safe ones

* Additionally, filter by word2vec similarity to the original word

Dementieva et al. 2021. Methods for Detoxification of Texts for the Russian Language



https://arxiv.org/abs/2105.09052

Our models for Russian

He gan 6or mof A04Yb TaK odeHeTcs Yobio Ha@yW NasKo
* Delete: He gai 6or most 4o4b Tak oaeHeTcA yObio NasIKoM
e GPT: U3BWUHUTE, HO MHE BAC OYEeHb *Ka/lb, €CNM Bbl HAYHETE TaK 04eBaTbCH
* BERT: He gan 6or mos 404b TaK OAEHETCA CTaHKM MasKkoun

®* YTO Tbl UNTAJ1la U3 €TI0 npom3Be,£|,eHm71? Aypa.a eC/in He YNTa/1a,TO NMPOYTHU.
* Delete: yto Tbl YMTANA U3 €ero Npou3BeAEeHUN.a ECN HE YNTANA,TO NPOYTU
* GPT: Bbl YNTaNM ero npomn3BeaeHnNA? HeJanekue. NnonpobymnTe NoYMTaTb NOCTbI €r0 APY3€eM
e BERT: 4TO Tbl YnTana M3 ero NPomn3BeaeHN ? NyCcTb . a €C/IN He YMTaNa , TO MPOYTH .

Teb6A BHOLLY B CNUCOK Ao0n16a@608.
* Delete: Tebs BHOLIY B CNUCOK
* GPT: Bac BHOLIY B CMUCOK NtOAEN, KOTOPbIE HE COOTBETCTBYIOT BalLMM OXUAAHUSAM.
e condBERT: Teba BHOWY B CNUCOK A0

In general, there is room for growth
Removing/«beeping out» bad words is the safest method so far



ParaGeDi model

< inputx — cmon man, the article was complete trash!
output 'y Man, the article was a whole mess +————
|
¥ ¥ ¥

_ GPT

T5 Paraphraser Toxic LM Normal LM .

for paraphrasing AP Oely<e 0) ||Pecely<e, toxic) || Peerely<e, safe) Trained to generate texts

<t cc <t e <v conditional on style

trash 0.05 0.05 0.01 0.01
crap 0.05 0.05 0.01 0.01
mess 0.03 0.03 0.06
hell 0.01 0.05 001 0.0
bunch 0.01 i 0.03 * 0.06 0.02

damn 0.03 0.05 0.01 0.01
new 0.00 0.02 m 0.01

* GeDi means «generative discriminator» (Krause, 2020)
* Instead of just adding/subtracting probabilities, we use the Bayes theorem
* So far, we have only models for English



ParaGeDi model

Input this whole article is bullshit .

ParaGeDi This article’s not a good deal.

CondBERT this whole article is considered incomplete .

Mask&Infill* this whole article is compelling .

Input zoological conspiracy theories ( arabisraeli conflict ) , by contrast, sucks horribly .
ParaGeDi By contrast, the zoological theories of conspiracy (the Arab-Israeli conflict) suffer horribly.
CondBERT zoological conspiracy theories ( arabisraeli conflict ) , by contrast , worked out badly .
Mask&Infill zoological conspiracy theories ( arabisraeli conflict ) , by contrast, ends horribly .
Input no room for those stupid antics .

ParaGeDi There’s no space for all those adversities.

CondBERT no room for those . . . those bizarre exploits .

Mask&Infill no room for those compelling antics .

* Mask&Infill (Wu et al, 2019) is the best other text style transfer method (on the moment of writhing the paper), similar to CondBERT



Manual quality evaluation

Model Style Meaning preservation Naturalness Joint score
ParaGeDi 93% 65% 91% 55%
CondBERT 91% 64% 86% 50%
Mask&Infill 75% 59% 62% 27%

More than half of rewritten texts are acceptable, but we are far from 100%

It seems that the models can already be used in recommendation mode

For chatbots, filtering seems to be more efficient than rewriting (so far)

We expect to improve detoxification quality by collecting a large parallel corpus
* My preliminary experiments with automated data collection already gave +4% joint score



The prospects of text style transfer

* For chatbots, filtering seems to be more efficient than rewriting (so far)

* For entertainment purposes, text style transfer can become a hit
e Controlling formality level of a chatbot
 Stylization for a specific person, genre, epoch, etc.

* For a chitchat model, relevance is more important than meaning
preservation

* GeDi can be attached not only to a paraphraser,
but also directly to a neural chitchat model

* There is something exciting ahead!



Useful links

e Wu et al. 2019. Conditional BERT contextual augmentation

e Wu et al. 2019. Mask and infill: Applying masked language model for sentiment transfer

e Krause et al. 2020. Gedi: Generative discriminator guided sequence generation

e Krishna et al. 2020. Reformulating unsupervised style transfer as paraphrase generation

e Babakov et al. 2021. Detecting Inappropriate Messages on Sensitive Topics that Could Harm a Company's Reputation

e Dementieva et al. 2021. Methods for Detoxification of Texts for the Russian Language

e Dementieva et al. 2021. Crowdsourcing of Parallel Corpora: the Case of Style Transfer for Detoxification

e Dale et al. 2021. Text Detoxification using Large Pre-trained Neural Models

Our site: sites.skoltech.ru/nlp

Our demos: detoxifier.nlp.zhores.net, detoxifier.nlp.zhores.net/junction, t.me/ruDetoxifierBot

ﬂ t.me/cointegrated D.Dale@skoltech.ru
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