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Tunbl ANANOroBbIX CUCTEM

Chit-chat

Anuca, gpasai nobontaem

3apaBarite TeMy.

Tbl cMOTpena MUHy TM3H?

HeT, Ho cobupatocb NocMoTpeTh

Ho s xo4y nocmoTpeThb ero

CMoTpuTe, He noxaneeTte

Kakoti TBoI ntobumbiit dunbm?

Hanpumep, "3Be3aHble BOHbI"
npegnoyumTalo s.

A Tbl cMOTpena 3Bé3Hble BoiHbI?

He xo4y roBopuTb 06 3TOM.

Moyemy? Tbl GounwbCa?

9 6oOCb TONMBKO OTK/IOHEHNS
NUTaHWS BalLero ycTpoKncTBa.

Task-oriented

$ Mory nomovub 3akasaTb eay B
pecTopaHax cetu «[lana [I>KoHc».
[na Hayana, MHe Hy>XHO y3HaTb, B

KakKoM ropope Bbl HaxoanTecsh.

OTnnyHo. Bel MoxeTe cpasy
HaAMKTOBaTb CBOW 3aKa3 Ui
M3yunTb MeHIo. Takxe 8 Mory
pacckazath o cneumanbHbiX akLUsX.
WTak, 4To 6bl Bbl XOTENM 3aKa3aTb?

Moackaska: Bbl MOXeTe CKasaTb
"Cynep Nana c cbipHbiM GopTOM U

6onblas 6yTbinka nencu'”.
LecepTbl

Kakoi1 gecepT Bbl 6bl XOTENU CErogHa?

BpayHu WwokonaaHbin
349 py6.

Yuskeiik "Hbto-Mopk”

/ 239 py6.

. Maddun LLlokonagHbin
ﬁ 129 py6.

Yuszkeiik "Hbto-Mopk”

Bbi BbIGpanu: Ynskeiik "Hblo-Mopk”
3a 239 py6.
YTO4YHWTe, NoXanymncTa, Konm4yecTBo.

[ob6aBurna B KOP3UHY.
Hy>HOo f06aBUTb YTO-TO eLe K
3akasy?

Bbl 3akazanu:

1. Yuzkeitk "Hoto-Mopk” - 239 py6.
Kon-go: 1.

O61uas cymma 3akaza: 239 py6b.

Rcé repHO?

Hert
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DeepPavlov

HelloBot in 7 lines in DeepPavlov

* Import core components of the dialogue Agent

from deeppavlov.core.agent import Agent, HighestConfidenceSelector
from deeppavlov.skills.pattern_matching_skill import PatternMatchingSkill

* Define responses and input patterns for Skills

hello = PatternMatchingSkill(['Hello world!'], patterns=["hi", "hello", "good day"])
bye = PatternMatchingSkill(['Goodbye world!', 'See you around'],
patterns=["bye", "chao", "see you"])
fallback = PatternMatchingSkill(["I don't understand, sorry"”, 'I can say "Hello world!"'])

* Combine skills with SkillManager (selector) into an Agent

HelloBot = Agent([hello, bye, fallback], skills_selector=HighestConfidenceSelector())

¢ Talk with HelloBot!
HelloBot(['Hello', 'Bye', 'Or not'])

['Hello world!', 'See you around', 'I can say "Hello world!"']

NER

Bckope rpynny xakepos , 8 kotopoii coctoan [(IThand . caana snactam
AeByLUKa OAHOTO U3 YYaCTHWKOB . MPUroBOPMAM K TPEM
MeCALLaM B MCMPaBUTENbHOM KONOHUMN ANA HECOBEPLLEHHONETHMX U
roay ycnoeHo . Ho [0 Bckope COBEpLUA XUTPOYMHYHO aTaky Ha
komnbroTepHyto ceTh (IR - BHauane uM Bbin B210OMaH 0AMH 13
KoMNbioTepos 0aHOTO [ e . a yxe AKobbI
c Hero 6bin aTakosaH (NN . Ho , HecMoTpa Ha Takyt ynoBKy
[T notiManu v NPUroBOPUAM YKe K LIECTV MecALlaM
TIopeMHOro 3akntoueHus . OaHako u B TropbMe [ He Tepan
spemenu 3pa . K MOMeHTy 0cBob0XaAeHUA OH MMeN BCe 3HaHWA Mo
TenedOoHHLIM CETAM , KOTOPLIMU pacriofarany Ayyllne cneumanmcTbl

! CTan BUPTYO30M TeNehOHHOrO B3/I0Ma , OH MOF
CO3/aBaTh He3aperuCTPUPOBaHHLIe TeNedOHHbIe HOMEPA , 3BOHUTL C
UyXOro HOMepa , MPOC/YLIMBATL W Pa3beanHATL Pazrosops! . B cpeae
xakepoe [N Hazbizanu ; 310 npozsuue (2N
[0CTaN0ChL OT FNABHOTO NePCOHaXa OIHOr0 aMepUKaHCKOro GUaLMa ,
rAe TOT CKpblBanca ot , ICMOb3YA CBOW yMeHUA B paboTe ¢
TenedoHHOM ceTbto . Ha npotaxenun 1980-x rogoe [(Tond
COBepLIeHCTBOBaN cBoM cnocobHocTy . Mocennswmcs & (Kanndoprun
OH NMPOAenLIBaN Pa3NNuHbIe KOMMLIOTEPHbIE 1 TenedOoHHbIE « LLYTKM »
. YMeno zameTas cnedsl CBOWX A@AHUI , eMy yAaBanock A0Aro
YKPbIBaTLCA OT OTBETCTBEHHOCTW , HO B Aekabpe 1987 rona ([ors

CHOBa He Nogez10 — ero Bblaan noavuny [y . Apyr v



[TnaH

i i - N
1. Twnbl AnanoroBbIX CUCTEM ol e Sl o
writing a letter.
2. Chit-chat Would you like help?
3. Task-oriented ® Gethelp with

writing the letter

© Just type the
letter without
help

[~ Don't show me
this tip again




Chit-chat: apxutekTypbl

Retrieval models

e OrtBeT mwweTcsa B 6ase (Hanpumep,
¢ nomoLubo DSSM)

neural network neural network

A

[ encode(request) ] [ encode(response) J

Ctatbsa npo DSSM: cchuika


https://www.microsoft.com/en-us/research/wp-content/uploads/2016/02/cikm2013_DSSM_fullversion.pdf

Chit-chat: apxutekTypbl

Retrieval models

e OrtBeT mwweTcsa B 6ase (Hanpumep,
¢ nomoLubo DSSM)

neural network neural network

A

[ encode(request) ] [ encode(response) J

Ctatbsa npo DSSM: cchuika

Generative models

OTBeT reHepupyeTcs MoAenbio (Hanpumep,
encoder-decoder apxuTeKTypown)
[Mpobnema: MOXeT reHepupoBaThLCS
BGeccBA3HbIN TEKCT

encoder ::>[ decoder

¢¢¢¢¢¢

request



https://www.microsoft.com/en-us/research/wp-content/uploads/2016/02/cikm2013_DSSM_fullversion.pdf

Chit-chat: nuyHocTb yaT-600Ta

(What,s your speCiality? ) (Have a guess! )
B A5K? {RIBIF?
(Post ) — Encoder —— | Eorward | — (Fesponse
= ". - - - - l
Pr(z=1 |x)_, . Bu[i)léggt‘;g?a —»(Response (VD
L .| Profile 1 R S
Key(k) Value(v) Dete?tor ¥ Bk % %ﬂ" !

(Name: Wang Zai) #% % p attentlon (F15 goort at pimylg the planc)

(Age: 3) FH =% » profile value
- < -+ backward decoding

) Profile
(Gender: Boy) %5 B 7[ Value , (Plano) .-+ % forward decoding

(Hobby: Cartoon) EiF zh8
(Speciality: Piano) $5{ {N%
Agent Profile

NcTtouHuk: https://arxiv.ora/pdf/1706.02861.pdf



https://arxiv.org/pdf/1706.02861.pdf

Chit-chat: Hierarchical Neural Network Models

what ' s wrong ? </s> i feel like i ' m going to pass out . </s>
w31 e w2 N, w3, 1 e e o W3 Ny

prediction

decoder
initial hidden state

context O
hidden state o ol
O
()
d 8 o
encoder
hidden state utterance utterancg
representation representation
B !—» o —0—F
@O OC® CO ©O @©e ©O
.« e w1, N, Wo 1 .. wa, N,

mom , i don 't feel so good </s> what' s wrong ? </s>

1 N ) . )
WZlog!’a(b{ﬂb’-_’",b';;‘)), word error-rate. Dataset: MovieTriples.

n=1

Metrics: perplexity = exp (—

NcTouHuk: hitps://arxiv.ora/pdf/1507.04808.pdf



https://arxiv.org/pdf/1507.04808.pdf

Chit-chat: meTpukm kavectsa moaenu




Chit-chat: meTpukm kavectsa moaenu

Twitter Ubuntu
Metric Spearman p-value | Pearson p-value | Spearman p-value | Pearson  p-value
Greedy 0.2119 0.034 0.1994 0.047 0.05276 0.6 0.02049 0.84
Average 0.2259 0.024 0.1971 0.049 -0.1387 0.17 -0.1631 0.10
Extrema 0.2103 0.036 0.1842 0.067 0.09243 0.36 -0.002903 0.98
METEOR 0.1887 0.06 0.1927 0.055 0.06314 0.53 0.1419 0.16
BLEU-1 0.1665 0.098 0.1288 0.2 -0.02552 0.8 0.01929 0.85
BLEU-2 0.3576 <0.01 | 03874 <0.01 0.03819 0.71 0.0586 0.56
BLEU-3 0.3423 < 0.01 | 0.1443 0.15 0.0878 0.38 0.1116 0.27
BLEU-4 0.3417 <001 | 0.1392 0.17 0.1218 0.23 0.1132 0.26
ROUGE 0.1235 0.22 0.09714 0.34 0.05405 0.5933 | 0.06401 0.53
Human 0.9476 < 0.01 1.9 0.0 0.9550 < 0.01 1.0 0.0

e 25 aceccopoB
e OueHuBanacb adequacy oTBeTa no naTnbanbHOW LwKane

e CTaHpapTHble MeTpukK YaT-60Ta: ‘adequacy’, ‘fluency’ and ‘informativeness’

BbiBOA: aceccopcKyto OUeHKY “YyMeCTHOCTM OTBETa B KOHTEKCTE” CITIOXXHO 3aMEeHUTb Ha
aBTOMaTUYECKN BbIYUCIIAEMYIO METPUKY.

NcTounuk: https://arxiv.ora/pdf/1603.08023.pdf



https://arxiv.org/pdf/1603.08023.pdf

Chit-chat: xaku

e [lonesHo YUnNTbIBATb KOHTEKCT AMnaljiora n MUMeTb 3apaHee
3aroToBJ1IEHHYHO JINYHOCTb yaT-60Ta

e DSSM: hard-negative samples
o Al safety: “A He xouy roBopuTb 06 3TOM” 1 Npoyad

HeLEeH3ypHaA JIEKCUKa



Chit-chat: xaku: pasHoobpasne oTBETOB

e MMI: score(Resp) ~ log P(Resp| Req) - k * log P(Resp) ~
(1-k) *log P(Resp| Req) + k * log P(Req| Resp) (ctaTtbs)


http://www.aclweb.org/anthology/N16-1014

Chit-chat: xaku: pasHoobpasne oTBETOB

e MMI: score(Resp) ~ log P(Resp| Req) - k * log P(Resp) ~
(1 - k) * log P(Resp| Req) + k * log P(Req| Resp) (cTtares)
e Diverse beam search (cTatbs)

Algorithm 1: Diverse Beam Search

.

Perform a diverse beam search with G groups using a beam width of B
fort=1, ... Tdo

// perform one step of beam search for first group without diversity
1 1

3 | Y < argmaxg: ) 2ove(s) OV, 1)

4 forg=2, ... Gdo

(]

1
----- yB'.[t]

// augment log-probabilities with diversity penalty

5 O(yh ) 8(yg,[t]) + > 5 /\gA(yg’[t], Y[?]) be [B’],yg,[t] € Y9and \; >0
// perform one step of beam search for the group

6 3 Y[f] — argmax(y.;;,[t] ..... Vo155 Zbe[B’] 9(Y§,[t])

7 Return set of B solutions, Y| = U5=1 Y[%]



http://www.aclweb.org/anthology/N16-1014
https://arxiv.org/pdf/1610.02424.pdf
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Task-oriented

request
TeKcT/peyb

natural language
understanding
n3BrexKaem rnonesHyto
MHJOPMaLINIO U3
3anpoca

/ dialogue \

management
onpegensaem, Kakne
AaHHbIE yXe eCTb,
KaKune HY>XHbl, 4YTO

response
TekcT/peyb

-

~

natural language
generation

dopmMmpyemM oTBET Ha
€CTEeCTBEHHOM fi3blKe

\_ aenatb ganblue Y,

-

)




Natural language understanding

Domain and intent detection Slot filling

Nopoa: MNeknH

Aara: 01.12.2018

Bot uTO A Mory:

Kakow cerogHs aeHb?
[nsa nyTewecTBEHHUKOB BO BPEMEHMN. Anmca, Kakas B NekuHe

Temnepartypa 1 aekabps?

CKOJIbKO CTOUT YMHbIN

Qe

Tenesusop
[MocmoTpto LeHbl Ha MapkeTe 1 Ha3oBy 1 p,eKa6p$| B NekunHe
CpefHIol0.
- + o
Bknoum ckasky npo 3anua

Mnu npo penky. B o6LieM, Npo 4YTo XoTUTE.
06/13a4HO C NPOACHEHUAMMU OT -3 10 +8

Anwuca, rge a?
Coobuyy Balle MecTornonoXeHue. YTpo [eHb Beuep

[asain nobontaem, Anuca +1 +6 5

[MomMory ckopoTaTb Yac-apyro.

X e



Domain and intent detection

e HyxHo onpegenutb obnactu (domains) n Habop
BO3MOXHbIX HaMepeHun none3oBaTens (intents). C
NoMOLLbo 3KkcnepToB unn ML, Hanpumep, ¢ NOMOLLBbIO
TeMaTU4EeCKOro MoaenMpoBaHusI.

e CraHgapTHas 3agada knaccndukauum TEKCTOB.

e Anuca: kNN c npegoby4yeHHoN Ha DorbLLUOM gaTaceTte
METPUKON cemaHTuveckon 6nmsoctu. MNntocel: 6eicTpoe
nepeobyyeHune npu nobasneHnm HoBbIX hpas (ans
PEKYPPEHTHBIX MOAENEN - HECKOSIbKO YacoB). (CChISKa)


https://habr.com/company/yandex/blog/349372/

Slot filling

e CraHpapTHas 3agaya TermpoBaHus

B-depart_time.
period_of_day

Beginning-Inside-Outside-HoTaunen
(BI1O):
o CRF, RNN
o PerynsipHble BblpaXXeHus
e Anuca: biLSTM + attention (cceiika)
e MoxHo obyyaTb intent detection + slot
filling BMecTe (cTare4)

Flight
(Intent)

h, h, h, h,

T T I I (Slot Filling)

l T = ] - I = T FromLoc (0] TolLoc

from LA to Seattle I I
X4 X, Xy X,

T I

h, h, h, h,

}

from c “‘f’f‘::] dallas Ithatllevesl before noon

(Intent)  Flight

(Slot Filling)
h4ToLoc



https://habr.com/company/yandex/blog/349372/
https://arxiv.org/pdf/1609.01454.pdf

Dialogue management

Peanunsauus:
e HeunpoceTeBble MOAENN
e 3akogupoBaHHbLIE NpaBuna

HekoTopble npobnemsi:
e Onnuncuc (Nponyck cros):
o Kakasi cerogHsi noroga B Coun? A 3aBtpa?
e AHadopbl (OTCbINKK K paHee YNOMAHYTLIM CYLLIHOCTSAM):
o EcTtb nin bunetbl B Couun Ha 3aBTpa? EcTb Nn 6uneTtsl Tyga Ha
nocnesaBTpa?
e BnoxeHHble gnanorn n oTNOXeHHble OTBETHI:
o -YTO0 Tl A€NaeLwsb 3aBTpa? - A 4to? - Xo4y no3eatb T1eb4 B TeaTp. - [locne
obepna - cesoboaHa.



KoHdour guanorosoro meHegxepa Anuvcel

e Tonbko npaBuna u KoHdurn. lNpeackasyemMo n Nerko USMeEHUTb.
e BrbIi3oB BMHapHOro knaccmgukaTopa ¢ BbIXO4OM B MOUCK Uy BonTanky npu
HeonpeagerneHnn intent-a.

{% nlginclude “common/error.nlg" %}
{% nlginclude "common/suggests.nlg" %}
{% nlginclude "scenarios/intents/cards/call.nlg" %}

{% phrase render_result %}
{% if form.recipient_info %}
{% if context.attention and context.attention.attention_type == "calls_not_supported_on_device" %}
8 {% chooseline %}
) TenepoH {{ form.recipient_info.title | inflect('gen') }} — {{ form.recipient_info.phone }}, 3BOHUTE ckopee co ¢
{{ form.recipient_info.title | capitalize_first }} — Homep {{ form.recipient_info.phone }}, Habepute Ha Tene¢oH
{{ form.recipient_info.phone }} — Homep {{ form.recipient_info.title | inflect('gen') }}, Habepute ckopee co cB
Al BonHywck 3a Bac, {{ form.recipient_info.title }} - Homep {{ form.recipient_info.phone }}, 3BoHUTE cKoOpee C Te
3soHute ¢ TenepoHa B {{ form.recipient_info.title | inflect('acc') }} no Homepy {{ form.recipient_info.phone }}
{% endchooseline %}
{% else %}
{% chooseline %}
Bui3bisaw {{ form.recipient_info.title | inflect('acc') }}...
3soHiw B {{ form.recipient_info.title | inflect('acc') }}...
{% endchooseline %}
{% endif %}
{% else %}
{% chooseline %}
Moka 4TO A yMeWw 3BOHUTbL TOSIbKO B 3KCTPEHHLIE CIyXObl.
{% endchooseline %}
{% endif %}
{% endphrase %}

NcTouHuk: https://events.yandex.ru/lib/talks/5444/



https://events.yandex.ru/lib/talks/5444/

Natural language generation

NLG(action="purchase inform’, item="4uskenk ::; Bbl BbIGpanu: Ynskenk
[ “Hbto-Mopk”™, price='239 py6’) } [ “Hbto-Mopk” 3a 239 pyb. }

e [lpaBuna
e Moagenu malmnHHOro oby4eHus,
reHepupytoLlme nocrnenoBaTenibHOCTU
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Towards Al-complete Question Answering

e BaBI dataset: 20 TmnoB 3agau.

Task 1: Single Supporting Fact Task 2: Two Supporting Facts

Mary went to the bathroom. John is in the playground.

John moved to the hallway. John picked up the football.

Mary travelled to the office. Bob went to the kitchen.

Where is Mary? A:office Where is the football? A:playground
Task 3: Three Supporting Facts Task 4: Two Argument Relations

John picked up the apple. The office is north of the bedroom.

John went to the office. The bedroom is north of the bathroom.

John went to the kitchen. The kitchen is west of the garden.

John dropped the apple. What is north of the bedroom? A: office

Where was the apple before the kitchen? A:office What is the bedroom north of? A: bathroom
Task 5: Three Argument Relations Task 6: Yes/No Questions

Mary gave the cake to Fred. John moved to the playground.

Fred gave the cake to Bill. Daniel went to the bathroom.

Jeff was given the milk by Bill. John went back to the hallway.

Who gave the cake to Fred? A: Mary Is John in the playground? A:no

Who did Fred give the cake to? A: Bill Is Daniel in the bathroom? A:yes

NcTounuk: https://arxiv.ora/pdf/1502.05698 .pdf



https://arxiv.org/pdf/1502.05698.pdf

Towards Al-complete Question Answering

e 1000 3agaHun gna obydenus, 1000 3agaHu onga TecTMpoBaHUA

Weakly Uses External Strong Supervision
Supervised Resources (using supporting facts)
<
“° $§ o o@ & : o
‘§¢ s’ e?\” INAd & 8§ &5 o & ¥
§¢ 15| & A S I I O
TASK JEN e ¥ s | s Sy < §
1 - Single Supporting Fact 36 50 99 100 100 100 100 100 250 « 100
2 - Two Supporting Facts 2 20 74 100 100 100 100 100 500 « 100
3 - Three Supporting Facts 7 20 17 20 100 99 100 100 500 « 98
4 - Two Arg. Relations 50 61 98 71 69 100 73 100 500 e 80
5 - Three Arg. Relations 20 70 83 83 83 86 86 98 1000 « 99
6 - Yes/No Questions 49 48 99 47 52 53 100 100 500 «« 100
7 - Counting 52 49 69 68 78 86 83 85  FAIL 86
8 - Lists/Sets 40 45 70 77 90 88 94 91 FAIL 93
9 - Simple Negation 62 64 100 65 71 63 100 100 500 «« 100
10 - Indefinite Knowledge 45 44 99 59 57 54 97 98 1000 . 98
11 - Basic Coreference 29 72 100 100 100 100 100 100 250 «« 100
12 - Conjunction 9 74 96 100 100 100 100 100 250 « 100
13 - Compound Coref. 26 94 99 100 100 100 100 100 250 «« 100
14 - Time Reasoning 19 27 99 99 100 99 100 99 500 . 99
15 - Basic Deduction 20 21 96 74 73 100 77 100 100 100
16 - Basic Induction 43 23 24 27 100 100 100 100 100 « 94
17 - Positional Reasoning 46 51 61 54 46 49 57 65 FAIL 72
18 - Size Reasoning 52 52 62 57 50 74 54 95 1000 o« 93
19 - Path Finding 0 8 49 0 9 3 15 36 FAIL 19
20 - Agent’s Motivations 76 91 95 100 100 100 100 100 250 « 100
Mean Performance 34 49 79 75 79 83 87 93 92

NcTounuk: https://arxiv.ora/pdf/1502.05698 .pdf



https://arxiv.org/pdf/1502.05698.pdf

MaTtepuanbl

Cnangpbl npo ananorosbie cnctemsl oT Yun-Nung (Vivian) Chen, Asli Celikyilmaz,
Dilek Hakkani-Tur: cceinka

[Mpo Anucy: ccbinka, ceblika, CChifka.

NLP-progress github ot Sebastian Ruder: ccuinika, ccoinka.



http://vivianchen.idv.tw
https://www.microsoft.com/en-us/research/people/aslicel/
https://sites.google.com/view/deepdial/
https://events.yandex.ru/lib/talks/5444/
https://habr.com/company/ruvds/blog/412535/
https://habr.com/company/yandex/blog/349372/
https://github.com/sebastianruder/NLP-progress/blob/master/english/dialogue.md
https://github.com/sebastianruder/NLP-progress/blob/master/english/question_answering.md

