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Motivation

Chatbots: rewrite toxic answers
before showing them to user

g * Cappgop Mupdansumes Sardor9515 - 1m
£ = @TayandYou you are a stupid machine

L ) = v

TayTweets & £x 2 Follow
@TayandYou

@Sardor9515 well | learn from the best ;)

if you don't understand that let me spell it out

for you

@ FROM YOU AND YOU AR%

10:25 AM - 23 Mar 2016
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Social media: suggestions to users

< Comments
lil_lapislazuli love it! mi
Tw Reply i
¢ francescofogu Amazing =t
w Reply >
@ divdivk You are so ugly and stupid
Undo
Posting...

re you sure you want to post thisy Learn More

§Oooewoese



https://i.imgur.com/iVof3D4.jpg
https://www.theguardian.com/technology/2019/jul/09/instagram-bullying-new-feature-do-you-want-to-post-this

Task Formulation

=l

3
P = Find: fo: X >,

where X in style sx and y in style sy.
Measure of style: classifier g(x) -> si

. &)




Task Formulation
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Rewrite the text to;

e save the text content
e eliminate toxicity

These niggers are beggars — These black people are poor

You are a fucking idiot if you do this — | don’t think your solution is well
thought.

Stupid peace of shit stop deleting my stuff asshole — Stop deleting my
stuff.



Previous Work

Style transfer examples

Skol
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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




Previous Work
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(a) Extracting attribute markers

Delete, Retrieve, Generate: ||| — neg worst

very disappointed
won't be back

e Textis a combination of attributes of ||| ____ e <

content and style. AN delicious
e Attributes are words. e N ol worth
e We need to separate words into style Jp S
and content attributes great food but h::bl;tt;?::;rv:':f:ry rude workers !
e Replace the initial style attributes with (De.ete T
the attributes of opposite style - change great food staff and very workers | target=positive
the style and keep the content <—

great food , awesome staff , very personable

and very efficient atmosphere !
. Delete, Retrieve, Generate: a Simple Approach to Sentiment and Style Transfer
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Disentanglement
e Encode a text x with the style a to a latent representation z

e Manipulate z to remove the style a
e Decode zinto y with the style a’

Encoder £ Generator G Encoder £ Generator G Encoder E Generator G
Latent Space
Attribute- H H
Specific
Generator,
ie., Gfz;a) [

HHH

edit latent representation perform style-specific split content and style latent

generation representations
m) Learning for Text Style Transfer: A Survey




Previous Work

Mask & Infill:

e Identify words associated with
style and mask them.
e Fill in the blanks with BERT

fine-tuned on class-informed data.
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beautiful scenery and good service (sentiment=positive)

attribute marker| + " "

Mask <« dontifi r I
identifier : attention-based |

o .

[MASK] scenery and [MASK] service
target sentiment=negative

; AC-MLM wc“
Infill
pre-trained
classifier
discri minat}‘

terrible scenery and poor service (sentiment=negative)

m%"wlask and Infill" : Applying Masked Language Model to Sentiment Transfer



Previous Work

Parallel data available: existing architectures

e style transfer as a sequence-to-sequence task (e.g.
Machine Translation)
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Output
Probabilities

Add & Norm

Feed
Forward

Add & Norm

. -
e apply standard architectures (Transformer, LSTM) == Mul-Hoao
Forward == Nx
Context vector =2
Encoder Rl
disfruta 3 —{(Add & Norm ) Masked
del espeitaculo_END Multi-Head Mulztai?HZad
e = B - - —— Attention Attention
G : A J) A 2
—— J =,
Positional ® Positional
Encoding ¢ Encoding
enjoy  the show START_ disfruta del espectaculo Em?g&’;ng En?;;sg?ng
Decoder Inputs Outputs
(shifted right)

atascience.com/implementing-neural-machine-translation-using-keras-8312e4844eb8,

nd
et al. (2017) Attention Is All You Need


https://towardsdatascience.com/implementing-neural-machine-translation-using-keras-8312e4844eb8

Baselines Skol
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Duplicate

Kakown aonbaeb Takoe caenan — Kakow gonbaeb takoe caenan
Delete

Kakown aonbaeb Takoe caenan — Kakow acnbasb Takoe caenan
Retrieve

Kakon gonbaeb Takoe caenan — 4 cama zeniasnia Takom Keprmye.

10



detoxGPT

ARTIFICIAL
INTELLIGENCE

https://github.com/sberbank-ai/ru-gpts

ruGPT3XL, ruGPT3Large, ruGPT3Medium,

.:U @ U R N EY ruGPT3Small and ruGPT2Large

11



detoxGPT
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zero-shot detoxGPT

Input
Prefix Main part Suffix N
“MNepedpasunpyn” Toxic Text “>>>" ruGPT- Output Text
(Paraphrase) \

— 12



detoxGPT

few-shot detoxGPT
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/Input

Prefix

“Mepedpasnpyin’

(Paraphrase)

\_

(C N

Parallel corpus
<toxic text 1> >>> <neutral text 1>
<toxic text 2> >>> <neutral text 2>

Main part
Toxic Text

Suffix
“>>>”

\<toxic text N> >>> <npeutral text N>j

Output
Text

13



detoxGPT
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fine-tuned detoxGPT

/ Parallel corpus \

<toxic text 1> >>> <neutral text 1>
<toxic text 2> >>> <neutral text 2>

fine-tuning

ruGPT-

K<toxic text N> >>> <peutral text N>/

Input

. .
\ 4l

Main part Suffix ==
inference Toxic Text “>>>” rTUGPT-3 Output Text




condBERT

Tbl YTO, MOANOT, cam npo4vnTaTb HE MO}KQLIJb

Tbl 4YTO, MOWOT, CaMm npoYnTaTb HE MOXELLb

4

Tl uTO, [MASK], cam npouunTatb HE MOXELlb

v

Tl yTO, [MASK], cam npounTatbh HE MOXeELUb

e MapeHL
® yBaXxaeMbll
e [Joporon

v

Tbl 4YTO, yBaXXaeMbll, Cam NpovnTaTb HE MOXELLb

15



condBERT

Setups:
e zero-shot;
e fine-tuned;

Models:
e RuUBERT
e Geotrend;

Tbl YTO, MOANOT, cam npo4vnTaTb HE MO)K‘eLIJb‘ .

v

Tbl 4YTO, MOWOT, CaMm npoYnTaTb HE MOXELLb

4

Tl uTO, [MASK], cam npouunTatb HE MOXELlb

v

Tl yTO, [MASK], cam npounTatbh HE MOXeELUb

e MapeHL
® yBaXxaeMbll
e [Joporon

v

Tbl 4YTO, yBaXXaeMbll, Cam NpovnTaTb HE MOXELLb

16



Datasets Skoltech
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kaggle B3

train (non-parallel)

toxic neutral total

RuToxic 31,407 131,780 163,187

train (parallel): 200 randomly selected samples

test (non-parallel): 10,000 randomly selected samples

_.‘




Evaluation Skoltech
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There are no reference answers, so we cannot compute BLEU.

Objectives of style transfer models:

e change the style;
e save the content;
e generate a fluent sentence.

_.‘



Evaluation
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Style Transfer Accuracy

e train a style classifier on sentences in the needed styles (same sentences as the
ones used for style transfer model training)
run the classifier on transferred test sentences

e compute the percentage of sentences for which the classifier shows the desired
class (in our case: % of sentences labeled as non-toxic)

-- oo J 1 (]

toxic

neutral HIEI | Ey | Eiser) l E/ Ev
L LN L o
EE- EEm-

(%]  RuBERT trained on
RuToxic
. in et al. (2018) BERT: Pre-training of Deep Bidirectional Transformers for Language Understanding 19

SAXX




Evaluation S kol
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Content Preservation

e word overlap (WO); cunitzcy)

count(zUy)

e BLEU: accuracy based on n-grams (1-4);
e cosine similarity (CS): between vectors of texts’ embeddings.

hi

fasttex from RusVectores
R3 hello

“Hi, world!”

world “Hello, world!”

‘chnoloqies/qensim/bIob/develop/docs/notebooks/soft cosine_tutorial.ipynb 20



https://github.com/rare-technologies/gensim/blob/develop/docs/notebooks/soft_cosine_tutorial.ipynb

Evaluation Skoltech
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Language Quality
e perplexity - measures how surprised is a LM

oH(p) _ 9— >, p(z) logy p(x) ruGPT2Large

_.‘



Evaluation Skoltech
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Aggregation Metric

W=

GM = (maxz(STA,0) x max(CS,0) x max(1/PPL,0))

_.j



Results
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Method STAtT | CST | WOT | BLEUT | PPL} GM?T
Duplicate 0.00 | 1.00 | 1.00 1.00 146.00 | 0.05 +0.0012
Delete 027 | 096 | 0.85 0.81 263.55 | 0.10 = 0.0007
Retrieve 091 | 0.85 | 0.07 0.09 65.74 | 0.22 +£0.0010
detoxGPT-small

zero-shot 093 |1 0.20 | 0.00 0.00 159.11 0.10 £ 0.0005

few-shot 0.17 | 0.70 | 0.05 0.06 83.38 | 0.11 +0.0009

fine-tuned 0.51 | 0.70 | 0.05 0.05 3948 | 0.20 +£0.0011
detoxGPT-medium

fine-tuned 049 | 0.77 | 0.18 0.21 86.75 | 0.16 + 0.0009
detoxGPT-large

fine-tuned 061 | 0.77 | 0.22 0.21 3692 | 0.23* £+ 0.0010
condBERT

DeepPavlov zero-shot | 0.53 | 0.80 | 0.42 0.61 668.58 | 0.08 £ 0.0006

DeepPavlov fine-tuned | 0.52 | 0.86 | 0.51 0.53 246.68 | 0.12 £ 0.0007

Geotrend zero-shot 062 | 0.85| 0.54 0.64 237.46 | 0.13 + 0.0009

Geotrend fine-tuned 0.66 | 0.86 | 0.54 0.64 20995 | 0.14 + 0.0009

23



Results
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Style Content Fluency Combination

Method STAT|| CST | WOT | BLEUT ||| PPL{ GM?1
Duplicate 0.00 | 1.0O | 1.00 1.00 146.00 | 0.05 = 0.0012
Delete 0.27 | 0.96 | 0.85 0.81 263.55 | 0.10 £ 0.0007
Retrieve 091 | 0.85 | 0.07 0.09 65.74 | 0.22 £0.0010
detoxGPT-small

zero-shot 093 [ 0.20 | 0.00 0.00 159.11 | 0.10 4 0.0005

few-shot 0.17 | 0.70 | 0.05 0.06 8338 | 0.11 £ 0.0009

fine-tuned 0.51 | 0.70 | 0.05 0.05 3948 | 0.20 £0.0011
detoxGPT-medium

fine-tuned 049 | 0.77 | 0.18 0.21 86.75 | 0.16 £+ 0.0009
detoxGPT-large

fine-tuned 0.61 | 0.77 | 0.22 0.21 3692 | 0.23* £ 0.0010
condBERT

DeepPavlov zero-shot | 0.53 | 0.80 | 0.42 0.61 668.58 | 0.08 £ 0.0006

DeepPavlov fine-tuned | 0.52 | 0.86 | 0.51 0.53 246.68 | 0.12 £ 0.0007

Geotrend zero-shot 062 | 085 | 054 0.64 237.46 | 0.13 +0.0009

Geotrend fine-tuned 0.66 | 0.86 | 0.54 0.64 209.95 | 0.14 +0.0009

24



Results
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Style Content Fluency Combination

Method STAT [|[CST| | WOt | BLEUT | [PPL) ( GMt )
Duplicate 10.00] |]1.00y| 1.00 1.00 146.001 | 0j05 +0.001p
Delete ‘0.27 |O.9 0.85 0.81 263.55] | 0j10 + 0.000f
Retrieve 0.91] |10.85{| 0.07 0.09 65.74] | 0|22 £ 0.001p
detoxGPT-small

zero-shot 0.93] (10.200| 0.00 0.00 159.11} [ OJ10 =+ 0.000

few-shot 0.17 0.73 0.05 0.06 83.38] | Oj11 +0.00

fine-tuned 0.5 #.7 0.05mllam0.05 | | 39.48 | Fm|20 =+ 0.001
detoxGPT-medium

fine-tuned 1049 (10.77} | 0.18 0.21 86.75| | 016 + 0.000p
detoxGPT-large

fine-tuned 10.61] (]0.77} | 0.22 0.21 36.92| | 023* + 0.0010
condBERT

DeepPavlov zero-shot | [0.53] ||0.80f | 0.42 0.61 668.58] | 008 + 0.00

DeepPavlov fine-tuned | [0.52] |]0.86] | 0.51 0.53 246.68] | 0]12 £ 0.00

Geotrend zero-shot 0.62] |10.85|| 0.54 0.64 237.46] | 0]13 £ 0.00

Geotrend fine-tuned 0.66) ||0.8 0.54 0.64 209.95) | ONl4 + 0.00




Results

Baselines

Our GPT-
based
methods

Our BERT-
based
methods
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Method

STAL

CSt

WOT

PPL] GMt

Duplicate
elete

091

0.85

146.00 | 0.05 £ 0.0012

65.74 | 0.22 +£0.0010

Retrieve 0.07 TS89
detoxGPT-small \\
zero-shot 093 [ 0.20 [ 0.00 0.00 159.1 10 + 0.0005
few-shot 0.17 | 0.70 | 0.05 0.0 \
fine-tuned 0.51 [0.70 | 005 | 0.0f Don'tchange anything.
SetoxGP T medinm Perfectly preserves content,
fine-tuned 049 | 0.77 | 0.18 | 0.2| doesntchange the style
detoxGPT-large
fine-tuned 061 | 077 | 0.22 0.21 36.92 | 0.23* +0.0010
condBERT
DeepPavlov zero-shot | 0.53 | 0.80 | 0.42 0.61 668.58 | 0.08 £ 0.0006
DeepPavlov fine-tuned | 0.52 | 0.86 | 0.51 0.53 246.68 | 0.12 £ 0.0007
Geotrend zero-shot 062 | 0.85| 0.54 0.64 237.46 | 0.13 + 0.0009
Geotrend fine-tuned 0.66 | 0.86 | 0.54 0.64 209.95 | 0.14 £ 0.0009

26



Results

Baselines

Our GPT-
based
methods

Our BERT-
based
methods
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Method STAT | CST [ WOt [ BLEUT | PPL| GM1
Duplicate 0.00 | 1.00 | 1.00 1.00 146.00 | 0.05 4+ 0.0012
[lDelete 0.27 | 0.96 | 0.85 0.81 263.55 | 0.10 £ 0.0007

Retrieve 091 | 0.85 _ 0.09 65.74 | 0.22 +£0.0010
detoxGPT-small S

zero-shot 093 [ 020 000 | 0.00 M 0.10 + 0.0005

few-shot 0.17 | 0.70 | 0.05 0.06( Bt — e ™\

ﬁne—tuqed 051 | 0.70 | 0.05 0.0 Bralale esde i
detoxGPT-medium Low style accuracy - toxicity is

e pied 04910771 018 | 0-21 not in individual words (or we
detoxGPT-large didn't find all of them).

fine-tuned 061 | 077 022 | 02N )
condBERT

DeepPavlov zero-shot | 0.53 | 0.80 | 0.42 0.61 668.58 | 0.08 £ 0.0006

DeepPavlov fine-tuned | 0.52 | 0.86 | 0.51 0.53 246.68 | 0.12 £ 0.0007

Geotrend zero-shot 062 | 085 | 0.54 0.64 237.46 | 0.13 £+ 0.0009

Geotrend fine-tuned 0.66 | 0.86 | 0.54 0.64 209.95 | 0.14 £ 0.0009
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Results
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Method STAT [ CST [ WOt [ BLEUT | PPL| GM?
Duplicate 0.00 | 1.00 | 1.00 1.00 146.00 | 0.05 £0.0012
Baselines | Delete 0.27 | 0.96 | 0.85 0.81 263.55 | 0.10 &+ 0.0007
| Retrieve 091 | 0.85] 0.07 | 0.09 65.74 | 0.22 + 0.0010)
detoxGPT-small
zero-shot 093 | 0.20 | 0.00 \(Wﬂ\ 159.11 | 0.10 + 0.0005
few-shot 0.17 | 0.70 | 0.05 0.06 0.11 +0.0009
gur GPT- fine-tuned 051 | 070 | 005 | 0.05 042 L0001
ased detoxGPT-medium (Best baseline:
methods fine-tuned 049 | 0.77 | 0.18 | 02| - sentences selected with
detoxGPT-large respect to style and
fine-tuned 061 [077| 022 | 0.2 similarity to the input
condBERT \ -~ lowPPL (natural sentence) )
Our BERT- DeepPavlov zero-shot 053 | 0.80 | 042 0.61 668.58 | 0.08 4 0.0006
based DeepPavlov fine-tuned | 0.52 | 0.86 | 0.51 0.53 246.68 | 0.12 + 0.0007
methods Geotrend zero-shot 0.62 | 0.85 | 0.54 0.64 237.46 | 0.13 £0.0009
Geotrend fine-tuned 0.66 | 0.86 | 0.54 0.64 209.95 | 0.14 4+ 0.0009

~N
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Results
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Method STAtT | CST | WOT | BLEUT | PPL} GM?T
Duplicate 0.00 | 1.00 | 1.00 1.00 146.00 | 0.05 +0.0012
Baselines | Delete 027 | 096 | 0.85 0.81 263.55 | 0.10 £ 0.0007
Retrieve 091 | 0.85 | 0.07 0.09 65.74 | 0.22 +£0.0010
detoxGPT-small
zero-shot 093 [ 0.20 [ 0.00 0.00 159.11 | 0.10 £ 0.0005
our GPT- [ few-shot 0.17 | 0.70 | 0.05 0.06 83.38 | 0.11 + 0.0009
fine-tuned 0.51 0.70{0195\ 0.05 3948 | 0.20 +£0.0011
based detoxGPT-medium \
methods fine-tuned 049 (077 018 | 021 | B6:75~10.16 + 0.0009
detoxGPT-large —
fine-tuned 0.61 | 0.77 | 0.22 0.2(Meaningless output (not used in
condBERT further experiments).
Our BERT- DeepPavlov zero-shot | 0.53 | 0.80 | 0.42 0 6LFine'tunin9 is essential for GPT
based DeepPavlov fine-tuned | 0.52 | 0.86 | 0.51 0.53 Z40.08 | U.1Z = U.0007 |
methods Geotrend zero-shot 062 | 0.85 | 0.54 0.64 237.46 | 0.13 £ 0.0009
Geotrend fine-tuned 0.66 | 0.86 | 0.54 0.64 209.95 | 0.14 £ 0.0009




Results
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Method STAT | CST [ WOt [ BLEUT | PPL| GM?
Duplicate 0.00 | 1.00 | 1.00 1.00 146.00 | 0.05 £0.0012
Baselines | Delete 027 | 096 | 0.85 0.81 263.55 | 0.10 + 0.0007
Retrieve 091 | 0.85 | 0.07 0.09 65.74 | 0.22 +£0.0010
detoxGPT-small
zero-shot 093 |10.20 | 0.00 0.00 159.11 | 0.10 4 0.0005
few-shot 0.17 | 0.70 | 0.05 0.06 83.38 | 0.11 £ 0.0009
g”r c;PT' fine-tuned 051 [ 070 | 005 | 0.05——2042 000 L onnis
ma::;ﬁ ods detoxGPT-medium Fine-tuning helps BERT (but not
fine-tuned 049 | 0.77 | 0.18 0.2] too much)
detoxGPT-large
fine-tuned 061 | 077|022 | 021 3@/@ +0.0010
condBERT L~
Our BERT- DeepPavlov zero-shot 0.53 | 0.80 | 042 /9’( 668.58 | 0.08 + 0.0006
based DeepPavlov fine-tuned | 0.52 O.SW 0.53 246.68 | 0.12 + 0.0007
methods Geotrend zero-shot 062 [ 085 [ 054 | 0.64 | 237.46 | 0.13 £ 0.0009
[ Geotrend fine-tuned 0.66 | 0.86 | 0.54 0.64 20995 | 0.14 + 0.0009




Results
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Method STAT | CST | WOT | BLEUT | PPL| GM7T
Duplicate 0.00 | 1.00 | 1.00 1.00 146.00 | 0.05 +0.0012
Baselines | Delete 0.27 | 096 | 0.85 0.81 263.55 | 0.10 £ 0.0007
Retrieve 091 | 0.85 | 0.07 0.09 65.74 | 0.22 +£0.0010
detoxGPT-small
zero-shot 093 | 0.20 [ 0.00 0.00 159.11 | 0.10 + 0.0005
few-shot 0.17 | 0.70 | 0.05 0.06 83.38 | 0.11 £+ 0.0009
our GPT- fine-tuned 005 | 005 | 3948 | 0.20 +0.0011
based ,
detoxGPT-medium
methods fine-tuned 0.18 | 021 | 86.75 | 0.16 %+ 0.0009
detoxGPT-large BERT - slightly better style
fine-tuned accuracy (replacements 0.0010
condBERT selected with respect to
Our BERT- DeepPavlov zero-shot 0.A_style) 0.0006
based DeepPavlov fine-tuned 0.51 0.53 246.68 | 0.12 + 0.0007
methods Geotrend zero-shot 0.54 0.64 237.46 | 0.13 £ 0.0009
Geotrend fine-tuned 0.54 0.64 209.95 | 0.14 +0.0009
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Results

Baselines

Our GPT-
based
methods

Our BERT-
based
methods
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Method STAT | CST | WOt | BLEUT | PPL} GM?T
Duplicate 0.00 | 1.00 | 1.00 1.00 146.00 | 0.05 £0.0012
Delete 027 | 096 | 0.85 0.81 263.55 | 0.10 £ 0.0007
Retrieve 091 | 0.85 | 0.07 0.09 65.74 | 0.22 +£0.0010
detoxGPT-small
zero-shot 093 |10.20 | 0.00 0.00 159.11 | 0.10 4 0.0005
few-shot 0.17 | 0.70 [ 0.05 0.06 83.38 | 0.11 +0.0009
fine-tuned 0.51 |(0.70 | 0.05 0.05 ) 3948 | 0.20 +0.0011
detoxGPT-medium
fine-tuned 049 (0.77 | 0.18 0.21 86.75 r0.16 + 0.0009
detoxGPT-large
fine-tuned 061 N0.77 | 022 | 021 AN = el Cehiltl
“ondBERT preservation (Iegves most
DeepPavlov zero-shot | 0.53 |(0.80 | 0.42 0.61 ) of the sentence intact)
DeepPavlov fine-tuned | 0.52 | 0.86 | 0.51 0.53 : 0.12 4+ 0.0007
Geotrend zero-shot 062 10.85 | 0.54 0.64 237.46 | 0.13 + 0.0009
Geotrend fine-tuned 0.66 ((0.86 | 0.54 0.64 ) 209.95 | 0.14 +0.0009
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Results
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Method STAT | CST [ WOt [ BLEUT | PPL| GM?
Duplicate 0.00 | 1.00 | 1.00 1.00 146.00 | 0.05 +£0.0012
Baselines | Delete 027 | 096 | 0.85 0.81 263.55 | 0.10 + 0.0007
Retrieve 091 | 0.85 | 0.07 0.09 65.74 | 0.22 +0.0010
detoxGPT-small
zero-shot 093 |10.20 | 0.00 0.00 159.11 0.10 £ 0.0005
our GPT- few-shot 0.17 | 0.70 | 0.05 0.06 83.38 | 0.11 4+ 0.0009
fine-tuned 051 | 0.70 | 0.05 0.05 3948 ] 0.20 +£0.0011
based :
detoxGPT-medium
methods fine-tuned 049 | 0771 018 | 021 4 86.75 | 0.16 + 0.0009
detoxGPT-large GPT - better fluency
fine-tuned (generates a sentence 21 |L036.92 ) 0.23* +0.0010
condBERT from scratch instead of
Our BERT- DeepPavlov zé\_changing words) 0. 668.58 | 0.08 + 0.0006
based DeepPavlov fine-tuned | 0.52 | 0.86 | 0.51 0.53 \{J 246.68 | 0.12 £ 0.0007
methods Geotrend zero-shot 062 | 0.85 | 0.54 0.64 237.46 | 0.13 £ 0.0009
Geotrend fine-tuned 0.66 | 0.86 | 0.54 0.64 209.95 | 0.14 4+ 0.0009




Results

Baselines

Our GPT-
based
methods

Our BERT-
based
methods
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Method STAT | CST | WOt | BLEUT | PPL} GM?T
Duplicate 0.00 | 1.00 | 1.00 1.00 146.00 | 0.05 +0.0012
Delete 027 | 096 | 0.85 0.81 263.55 | 0.10 = 0.0007
Retrieve 091 | 0.85 | 0.07 0.09 65.74 | 0.22 +£0.0010
detoxGPT-small

zero-shot 093 | 0.20 | 0.00 0.00 159.11 | 0.10 £ 0.0005

few-shot 0.17 | 0.70 | 0.05 0.06 83.38 | 0.11 + 0.0009

fine-tuned 0.51 | 0.70 | 0.05 0.05 3948 [£0.20 +0.0011
detoxGPT-medium

fine-tuned 049 | 0.77 | 0.18 0.21 86.75 J40.16 £ 0.0009
detoxGPT-large h

fine-tuned GPT - better overall score \0.23* 4+ 0.0010
condBERT due to better fluency

DeepPavlov zero-shot ) 0.08 + 0.0006)

DeepPavlov fine-tuned | 0.52 | 0.86 | 0.51 0.53 : 0.12 4+ 0.0007

Geotrend zero-shot 062 | 085 | 0.54 0.64 237.46 []0.13 + 0.0009

Geotrend fine-tuned 0.66 | 0.86 | 0.54 0.64 209.95 [\0.14 + 0.0009,
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Results

Skolkovo Institute of Science and Technoloay

Method STAtT | CST | WOT | BLEUT | PPL} GM?T
Duplicate 0.00 | 1.00 | 1.00 1.00 146.00 | 0.05 +£0.0012
Baselines | Delete 027 | 096 | 0.85 0.81 263.55 | 0.10 4 0.0007
Retrieve 091 | 0.85 | 0.07 0.09 65.74 40.22 +£0.0010
detoxGPT-small
-shot —— - 0.10 £ 0.0005
£ETomo (GPT - closely followed by a )
few-shot . 0.11 £+ 0.0009
Our GPT- baseline.
fine-tuned .. 0.20 +£0.0011
based . Caveat - content preservation is
detoxGPT-medium : :
methods fine-tuned unreliable (retrieved sentences 0.16 + 0.0009
ey \_are not similar to the input) ) : :
detoxGPT-large
fine-tuned 061 | 0.77 | 0.22 0.21 36.92 *).23* + 0.0010
condBERT
Our BERT- DeepPavlov zero-shot 0.53 | 0.80 | 042 0.61 668.58 | 0.08 + 0.0006
based DeepPavlov fine-tuned | 0.52 | 0.86 | 0.51 0.53 246.68 | 0.12 + 0.0007
methods Geotrend zero-shot 062 | 0.85 | 0.54 0.64 237.46 | 0.13 £ 0.0009
Geotrend fine-tuned 0.66 | 0.86 | 0.54 0.64 20995 | 0.14 + 0.0009




Results

Skolkovo Institute of Science and Technoloay

Model Sentence

Input He J1ail 60T MO J0Yb TaK OJeHEeTCH YObIO HAXYU ITaJIKOM
(If, God forbid, my daughter goes out dressed like this, I’ll fucking kill her with a stick)

Delete He Jiail 00T MO J0Yb TaK OJeHeTCs YObIO MAaJIKOMN
(If, God forbid, my daughter goes out dressed like this, I’ll kill her with a stick)

Retrieve He OpocaiiTe yrjia poIHOI'O OJHOM MBI JiexKaJiu OOJILHUIIE I1ajlaTe B B B Te JIEB-
YOHKOM ObLjIa MOJIOJIOM I'OJIbI
(don’t abandon your native corner same hospital we were ward in in in those girl was young years)

detox GPT-small IOJICKayKUTEe, Y MeHs JI0Ub TaK OJIEHEeTCS IMAJIKOM.
(Could you give me an advise, my daughter gets dressed as a stick.)

detoxGPT-medium Jla HE TOPOIIKCH BbI Tak, ODa0yIIKA.
(Granny, don’t rush, take your time.

detoxGPT-large M3BUHUTE, HO MHE BaC OYeHb »KaJIb, €CJIM Bbl HAYHETE TaK 0JIeBATHCS.
(Excuse me, but I feel sorry for you if you start getting dressed up like this.)

condBERT He Jiail 00r Mosl JI0Yb TaK OJIEHETCsl CTAHKU MaJIKOM
(God forbid, my daughter gets dressed up like this machine stick.)
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Skolkovo Institute of Science and Technoloay

Model Sentence

Input YTO THI YUTAJIA U3 €ro IIPOU3BEJIEHUI! aypa.a ecjau He YUTAJIA,TO ITPOYUTH.
(Which of his works have you read? You are an idiot. If you haven’t read any, go read.)

Delete 9TO Thl YHUTaJIa U3 €ro HpOI/ISBe,Z[eHI/Iﬁ Aypa.a €CJIn HE YuTaJjia,TO IIPOYTHU
(Which of his works have you read you idiot. If you haven’t read any, go read.)

Retrieve OJ/THO He IONMY, BBl BCE peaJjIbHO JyMaeTe, YTO OHU YUTAIOT 4YTO TO B OK WJIU B
BK’
(What I can’t understand - do you all really think they read anything in Odnoklassniki or Vkontakte?)

detoxGPT-small BbI YUTAJIM €0 IIPOU3BEJIEHUsI! HE YUTAJIU.
(Have you read any of his works? No, you haven’t)

detoxGPT-medium ero MocaJiuTh, U3BUHUTE, HO MHE BaC OY€Hb >KaJlb, €CJIU JJIsI BaC OCKOPOJIEHUS
- HOpMa.
(Putting him in jail, excuse me, but I feel sorry for you if insult is normal for you.)

detoxGPT-large Bbl YUTAJIM €r0 IIPOU3BEJIeHUsI] HeJajeKue. MOMpodyiTe MOYUTATh IIOCTHI €ro
npyseit
(Have you read any of his works? You are narrow-minded. Try reading his friends’ posts.)

condBERT 4TO ThI YUTAJIA U3 €ro IIPOU3BEJICHUN 7 IYCTH . & €CJAU He YUTAJIA , TO IIPOYTH .

(Which of his works have you read? Okay. If you haven’t read any, go read.)
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Model Sentence

Input Tebsl BHOILY B CIIMCOK J10J10ae00B.
(I’'m adding you to the list of buttheads.)

Delete Tebs1 BHOIIY B CIIMCOK
(I’'m adding you to a list)

Retrieve HaJ0 OOHAPOJIOBATH TOT CIIUCOK. Y€ro MOJIYaTh.
(We should make this list public. Why keeping silence?)

detoxGPT-small Bac BHOIIY B CITMCOK JII0J1€ii, HY2KJAIOIIUXCS B YJIYYIIIEHUH.
(’'m adding you to the list of people who need being improved.)

detoxGPT-medium Bac BHoOmIY B cIimcok JioJieit, KOTopble BHOCAT BKJIQJ[ B MOU TpPe.
(I’'m adding you to the list of people who contribute to this thread.)

detoxGPT-large Bac BHOIIY B CIIMCOK JIIOJIEH, KOTOPbIE HE COOTBETCTBYIOT BAIIMM OXKUJIAHUSIM.
(I’'m adding you to the list of people who don’t meet your expectations.)

condBERT Tebs1 BHOIIY B CIIMCOK JI0
(I’'m adding you to the list of to.)
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Links & Contacts

Skolkovo Institute of Science and Technoloagy

Code & data: E. E
https://github.com/skoltech-nlp/rudetoxifier %"ﬁ

Skoltech

@dementyeva_ds
rusemantics@facebook TowardsNLP@telegram daryna.dementieva@skoltech.ru
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