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3aqu7 Messaging Apps Have Surpassed Social Networks
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OOwan apxmuTeKTypa

NMoHnmaHue - NLU
(Natural Language Understanding)
* BblaeneHune tTematuku

* BblaeneHne HamepeHus

*  BbligeneHwue cyliHocTen

Kakune Komeaun uayT B BbIXOOHbLIE? E

mekcmosble 0aHHbIe

intent = request_movie
entities = { genre = ‘Komeguwn’,
"'ne Bbl HaxoauTech? date = ‘BbIxogHble ’ }

cemaHmuyeckul ¢ppelim
meKcmosble 0aHHbIe

FeHepauMﬂ oTBeTa - NLG action = request_location Yn paBlieHne oAnariorom -
(Natural Language Generation) DM

* [lopoxaatoLine mogenmu cucmemMHoe delicmsue (Dialogue manager)

» llabnoHbl o nu

—_— iIPavlov.ai



Semantic Frame Representation

e Requires a domain ontology
e Contains core content (intent, a set of slots with fillers)

Restaurant
Domain

Corice &y find_restaurant (price=“cheap”,
g Qestauraniy type=“taiwanese”, location="“0oakland”)
(ocation)

/[ find a cheap taiwanese restaurant in oakland]




BbigeneHue cyuwHocTeun

Is there um a cheap place inthe centre of town please?

L L |

0O 0O 0O O OO 0o

B-price B-area l-areal-area

Slot value pairs

food=ltalian

food=Chinese

area=centre | /

area=north x

price=cheap




Knaccudgmkauma HamepeHun

/[ find me a cheap taiwanese restaurant in oakland}

Movies Find_movie
Restaurants Buy_tickets
Sports Find_restaurant
Weather Book table

Music Find_lyrics



Dialog Management

What the user wants:

- OO ®O06

What the system hears:

observations

dialogue turns

(Figure from Gasi¢)



Dialog State Tracking

turn observations states actions




Template-Based Generator

Semantic Frame Natural Language

confirm() “Please tell me more about the product your are
looking for.”

confirm(area=SV) “Do you want somewhere in the SV?”

confirm(food=SV) “Do you want a SV restaurant?”

confirm(food=SV,area=SW) “Do you want a SV restaurant in the SW.”

Pros: simple, error-free, easy to control
Cons: time-consuming, poor scalability



DeepPaviov 0.0.4

- Open Domain QnA skill for Russian & English

- SQUAD model for Russian

- Single unified model for NER and simple slot filler
- 10 new models for intent classification

- New component for goal-oriented (GO) bot
connection to SQL database



BbigeneHue cyuwHocTeun

Is there um a cheap place inthe centre of town please?

L L |

0O 0O 0O O OO 0o

B-price B-area l-areal-area

Slot value pairs

food=ltalian

food=Chinese

area=centre | /

area=north x

price=cheap




BbigeneHue cyuwHocTeun

TpeHnpoBKa

deeppavlov
python3 deep.py train configs/ner/ner_dstc2.json

NHepeHC B KOHCONU

deeppavlov
python3 deep.py interact configs/ner/ner_dstc2.json



Pe3ynbTaThl

Models

Gareev’s dataset

Persons-1000

FactRuEval 2016

P R F P R F P R F
Gareev et al. 84.11|67.98|75.05| - - - - - -
Malykh et al. 59.65 | 65.70 1 62.49 | - - - - - -
Trofimov - - - 97.26 193.92|95.57| - - -
Rubaylo et al. - - - - - - | 77.70|78.50|78.13
Sysoev et al - - - - - - |88.19]64.75 | 74.67
Ivanitsky et al. - - - - - - - - |87.88
Mozharova et al. - - - - - 97.21 - - -
=l +.CRF i 89.57(84.89|87.17(99.43|99.09(99.26| 83.88 (80.84| 82.10
embeddings
deeppavlov

python3 deep.py interact configs/ner/ner_rus.json




Knaccudgmkauma HamepeHun

/[ find me a cheap taiwanese restaurant in oakland}

Movies Find_movie
Restaurants Buy_tickets
Sports Find_restaurant
Weather Book table

Music Find_lyrics



Mopenu knaccundpumnkaumm

Sigmoid

[_Embeddng ] e Deep CNN
Cepe JLep )bt ) o Shallow-and-wide CNN (SWCNN)
(Reu ] Relu ) ( Rl ] e BILSTM
baxﬁf;?g1DJ LJ Laaxﬁzf;::ng e BIGRU
S — e BILSTM-BiLSTM
— e BiLSTM-CNN
R T— e CNN-BiLSTM
—— e BIiLSTM with self-additive attention
{ Sachom } e BILSTM with self-multiplicative attention




BonpocHO-O0TBeTHbIEe CUCTEMbI




BonpocHO-O0TBeTHbIE CUCTEMbI

e [lounck oTBeTa B 6base 3HaHu (Hanpumep, FAQ)
e [lonck oTBeTa B HAbope LJOKYMEHTOB

O paHXupoBaHWE OOKYMEHTOB

O reHepauusi oTBeTa / nasrneyeHme oTeeTta



[MTocTaHOBKA 3aaaun

o KOHTEeKCT:

In meteorology, precipitation is any product of the condensation of atmospheric water vapor
that falls under gravity. The main forms of precipitation include drizzle, rain, sleet, snow,
graupel and hail... Precipitation forms as smaller droplets coalesce via collision with other
rain drops or ice crystals within a cloud. Short, intense periods of rain in scattered locations
are called “showers”.

e Bonpoc:

Where do water droplets collide with ice crystals to form precipitation?



Kakue patacetbl?

e Stanford Question Answering Dataset (SQUAD)
O KOHTEKCTbl coODpaHbl U3 BUKUNEONN
o ~ 23K KOHTeKCcTOB 13 536 crny4aunHbix ctaten us Ton 10k
o ~ 100k Bonpocos
O  @HMIMUCKUN A3bIK

e SDSJ TaskB
o ~ 80k BonpocoB
O KOHTEKCTbl coObpaHbl N3 BUKMMEONN U HE TOSbKO
O PYCCKUMN A3bIK


https://rajpurkar.github.io/SQuAD-explorer/

Ucnonb3oBaHue B DeepPaviov

e 00y4yeHune

cd deeppavlov
python3 deep.py train configs/squad/squad.json

e rpobyem B KOHCONU
python3 deep.py interact configs/squad/squad.json

e nogHMmMmaem api

python3 deep.py riseapi configs/squad/squad.json



MeTpukun

JaTacet F-1 EM
SQuAD (EN) dev 80.00 71.32
SDSJ Task B (RU) dev 80.03 60.54




Goal-Oriented Bot

NMoHnmaHue - NLU
(Natural Language Understanding)
* BblaeneHune tTematuku

* BblaeneHne HamepeHus

*  BbligeneHwue cyliHocTen

Kakune Komeaun uayT B BbIXOOHbLIE? E

mekcmosble 0aHHbIe

intent = request_movie
entities = { genre = ‘Komeguwn’,
"'ne Bbl HaxoauTech? date = ‘BbIxogHble ’ }

cemaHmuyeckul ¢ppelim
meKcmosble 0aHHbIe

FeHepauMﬂ oTBeTa - NLG action = request_location Yn paBlieHne oAnariorom -
(Natural Language Generation) DM

* [lopoxaatoLine mogenmu cucmemMHoe delicmsue (Dialogue manager)

» llabnoHbl o nu

—_— iIPavlov.ai



Goal-Oriented Bot

®eecc vodafone ©  9:41 AM 50 % @) ®eeCC vodafone & 9:42 AM 50 % & ) ®0eC0 vodafone T 9:44AM 49% =)
¢ Chats DeeppaviovBot & ¢ Chats DeeppaviovBot £ { chats DeeppavilovBot
online Shline 7 online %

Hello, welcome to the ; s and phone number. In casei

Phystech restaurant system. "Time to eat" is a nice place wantedanythingfor delivery.

You can ask for restaurants in the north of town and the

by area, price range or food prices are cheap.

type. How may | help you?

e The phonenumberof "Timeto
bl want some foud what kind of food does it et HObRI LA

serve?

7 nice,thanks!
What part of town do you

s "
have in mind? "Time to eat" serves russian

- food.
"Timeto eat"is a niceplacein
north of Dolgoprudny the north of town servingtasty
creativefood.
i like that! give me their
address then
Would you like something in
the cheap, moderate, or good bye
expensive price range?

S . Sure, "Time to eat" is on

Sobina Square, 1/4.
something chep, please You are welcome!

®

(@)
(@}

® | 0 ®



Goal-Oriented Bot

/7
L X4

TpeHum pacnosHasartesnb cyuwHocTten (NER, slot filler) REQUIRED

cd deeppavlov
python3 deep.py train configs/ner/slotfill_dstc2.json

Tpennm knaccundumkatop nHTeHTOoB (intent classifier) OPTIONAL

cd deeppavlov
python3 deep.py train configs/intents/intent_dstc2.json

TpeHum areHTa

cd deeppavlov
python3 deep.py train configs/go_bot/gobot_dstc2.json




Goal-Oriented Bot

% OOLwaemcs B KOHCONU

cd deeppavlov
python3 deep.py interact configs/go_bot/gobot_dstc2.json

% Obwaemcs B Tenerpame

cd deeppavlov
python3 deep.py interactbot configs/go_bot/gobot_dstc2.json
--token “my_telegram_token”

[na Dialogue State Tracking Challenge 2 (pesepBauuna pectopaHoB) gataceThbl
BbIJ1I0OXKeHbl Npeaody4vYeHHbIe Moaenu.



DeepPaviov

git clone https://github.com/deepmipt/DeepPavliov.git

cd deeppavlov; python download.py


https://github.com/deepmipt/DeepPavlov.git

Use Cases

1. MapwpyTusauums

obOpalleHnmn
L o
ey
1. AHanms TemaTtukm
obpalleHus
2. [lepeHanpaBneHue

obpalleHus Ha cneymanucTa

3. OTtBeT onepaTtopa

2. Moabop BapuaHTOB
oTBeTa

oA
C] Q
(T o 5

1. AHanus coagepxaHus
obpalleHus
2. CKOpWHI BApMaHTOB OTBETOB

Mo peneBaHTHOCTU

3. BbiBO4 nogckasok onepaTtopy

4. OTBeT onepaTtopa




Use Cases

3. OTBeTbI NO FAQ

/\ -

Q\@

1. AHanuns cogepxaHnsa obpalleHus

2. CKOPWHT BapMaHTOB OTBETOB MO
peneBaHTHOCTHU

3. OTBeT Nofb30BaTento B criyyae

BbICOKOW YBEPEHHOCTU

4, MepeHanpaBneHve Ha onepartopa npu
HU3KOW YBEPEHHOCTU

5. OtBeT onepaTtopa

4. OTBeTbI NO 6a3e 3HaHuU

U

ﬁ’?}%
= ?

AHanna cogepxaHus obpalleHus

Mounck OJOKYMEHTa U OTBETa B HEM

OTBeT nornb3oBaTtento B cnyyae
BbICOKOW YBEPEHHOCTU

[NepeHanpasneHne Ha oneparopa npwu
HWU3KON YBEPEHHOCTH

OTBeT onepaTtopa



DeepPavlov

demo.ipavlov.ai

deeppavlov.ai




Cnacunb6bo 3a BHuMmaHue!

Bonpocbi?



BbigeneHue cyuwHocTeun

Is there um a cheap place inthe centre of town please?

L L |

0O 0O 0O O OO 0o

B-price B-area l-areal-area

Slot value pairs

food=ltalian

food=Chinese

area=centre | /

area=north x

price=cheap




BbigeneHue cywHocTen

EU B-ORG
rejects O

python deeppavilov/deep.py train \ the 0

call 0
deeppavlov/configs/ner/slotfill_dstc2.json of 0

Germany B-LOC

to O

boycott 0

lamb O

from O

Great B-LOC

"dataset_reader": { Britain I-LOC

"name": "ner_dataset_reader", . 0

"data_path": "/home/user/Data/conll2003/"
China B-LOC

says 0O

time O

right O

for O

Taiwan B-LOC
talks O

. 0



Slot Filling

python deeppavlov/deep.py train \

deeppavlov/configs/ner/slotfill_dstc2.json

slot_val.json

{

"location": {

"center": [
"downtown",
"center"

]

"suburbs": [

"outskirts",

"suburbs"

]:

"food": {




Slot Filling

slot_val.json gonxeH nexaTb psiAOM C MoAesbio

"chainer": { "pipe": [
s Ly RN e oy B {
"in_y": ["y"1, "id": "word_vocab",
"pipe": [ "name": "default_vocab",
L "fit on": ["x"],
1, "level": "token",
"out": ["y_predicted"] "save path": "ner_conll2003_model/word.dict",
} "load_path": "ner_conll2003_model/word.dict"



Knaccudgmkauma HamepeHun

/[ find me a cheap taiwanese restaurant in oakland}

Movies Find_movie
Restaurants Buy_tickets
Sports Find_restaurant
Weather Book table

Music Find_lyrics



Knaccudmkauma HamepeHun

train.csv

python deep.py train \
configs/intents/intents_dstc2.json

text intents
text O intent_0
text 1 intent 0

text 2 intent_1l,intent 2

text 3 intent_1l,intent O




Dialog Management

What the user wants:

- OO ®O06

What the system hears:

observations

dialogue turns

(Figure from Gasi¢)



Dialog Management

Dialog example
(1) -- first speaker (human)
(2) -- second speaker (bot)

(1)
(2)Hello, welcome to the Cambridge restaurant system. You can ask for restaurants by area,
price range or food type. How may | help you?

(1)cheap restaurant
Dialog corresponding .jsonlist file

{"index": 0, "text": ", "db_result": null, "dialog_acts": []}

{"index": 0, "text": "Hello, welcome to the Cambridge restaurant system. You can ask for
restaurants by area, price range or food type. How may | help you?", "dialog_acts™ [{"act":
"welcomemsg", "slots™: [J}]}

{"index": 1, "text": "cheap restaurant”, "db_result": null, "dialog_acts": [{"slots": [["pricerange”,
"cheap"]], "act™: "inform"}]}



Dialog Management

Each utterance attributes
- text -- utterance
- dialog_acts -- pairs of (act, slots), where
- act -- action, associated with current utterance (examples: welcomemsg, bye,
inform, request etc.)
- slots[Optional] - list of (slot, value) pairs, where
- slot -- name of slot (examples: pricerange, food, area etc.)
- value -- value of slot associated with the act in current utterance

- db_result[Optional] -- in case some kind of database exists, the field contains
database response



Dialog Management

python deep.py train \
configs/go_bot/gobot_dstc2.json

{

"dataset_reader": {
"name": "dstc2_reader”,
"data_path": "dstc2"

H



Template-Based Generator

Semantic Frame Natural Language

confirm() “Please tell me more about the product your are
looking for.”

confirm(area=SV) “Do you want somewhere in the SV?”

confirm(food=SV) “Do you want a SV restaurant?”

confirm(food=SV,area=SW) “Do you want a SV restaurant in the SW.”

Pros: simple, error-free, easy to control
Cons: time-consuming, poor scalability



Template-Based Generator

3anucbiBaloTca Yepes tab i [,
“in_y": ["y"],
"out": ["y_predicted"],
"main": true,
"name": "go_bot",
"debug": false,
"word_vocab": "#token_vocab",
"template_path": "dstc2/dstc2-templates.txt",

bye You are welcome!
canthear Sorry, I can't hear you.
canthelp_area I'm sorry but there is no #area american restaurant in the #area of town.



OOwan apxmuTeKTypa

Natural
Language
text data Understanding

Which comedy movies run at weekend? E

intent = request_movie
entities = { genre = ‘comedy’,
Where are you located? date = ‘weekend’ }
semantic frame

text data

Natural action = request_location
Language
Generation

Dialog
system action Management

—_— iIPavlov.ai



