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(Task-oriented Dialog System) w3t SHo] E2Z<Ql Chit-Chat o3}t

Azglsbs 2 AgAt ol FaA S BEA Y s A

Astis ARE Fop AWst AL Ao @tk %A AF
o [aY 103 2o 4% BA4e 53 5 A= Axgon g wv)

Aol A ARE-= AL .

System Action Templates

hello what can I help you with today any preference on a type of cuisine
api_call <price> <number of people> <cuisine> <location>
great let me do the reservation

here it is <info_address>

here it is <info _phone>

how many people would be in your party

I'm on it is there anything i can help you with

ok let me look info some options for you

sure is there anything else to update

sure let me find an other option for you

what do you think of this option: <wrestaurant>

where should it be which price range are looking for

you're welcome
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Zl tistell = &% ghol soidd wel HfE=7F Srbeke 2A17F 9l
ATk EZ AP EE RS xFEE 2EEAE TSI A2 odEe
vzl gt #A Fol JEhuA okd dojsel dis] AEahA Xdve &
A (Out-of-Vocabulary, OOV)E A A 71t}

U}: 1am looking for a hotel that include free parking and has a 1 star U;: i would like a place o eat in the expensive price range .

rating . BS . {restaurant: {pricerange: expensive}}

BS i {'parking’: ‘ves’, 'stars’: '1', type: ‘hotel’} §,: sure . what type of food are you interested in ?

S there are no hotels that meet that criteria . would you like me to U could you make a suggestion ? one in the centre ?

expand the search a bit ? BS: {restaurant: {pricerange: expensive, area: centre}}

U, yes can you find guesthouses meeting that criteria ? 8, fitzbillies restaurant is an expensive british restaurant in the centre .

Bf;}: {'parking’ ‘yes', 'stars":"I', “type’: ‘guesthouse’} can i book that foryou? ...

Sz:-i am sorry , there are no guesthouses matching that criteria . 5"53 also , ineed the number for kings hedges learner pool .

U could you please try guesthouse , with free parking and a 4 star? BS. {restaurant: {pricerange: expensive, name: fitzbillies restaurant,

BS,;: {'parking’: 'ves', 'stars": '4', 'type: 'zuesthouse'} areq: centre, request: [address, postcode, food] }, atfraction: {name:

S, 1have 16 entries matching that criferia . what part of town and price kings hedges learner pool, request: [phone]}}

range would you prefer 7. §: the phone number for the pool is 01223353248 _ is there something

elseicando foryou? ..
(29 2] ©E =rls vFe st oA
(S : System, U : User, BS : Belief States)
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Al 2 (seq2seq)oll A& T seq2seqe 71 Al WY, =

Bl oS oA 2 Zofs Bvh [29 312 seq2seq B A 4E g A

# 9] ‘hello world /2 #2]8t%] ‘bonjour le monde & &3} Q=

o gl
Hel w3FY MEGaE 9 ANsE B3 BdsE wH ey 3

tj(hidden state)E &1l U FU = o] WEHE o]&3 &8 AEAE fady
ate}.
Encoder Decoder
bonjour le monde . <eos>
hidden t 4 ¢ 4 !
—> —> > —> —> —> >
state
A A A A A 4 A A
hello  world <bos> bonjour le monde .

[1¥ 3] =Y -"=2y =
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€= softmax (—=%)
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softmax( ) =

Vi
[ 6] Scaled Dot-Product Attention

23] : http://jalammar.github.io/illustrated—-transformer/

AR fAREAA T WY Ao 245 fAET Bob el ofw )
2 wolsh 7] wolst 54 U2 SFaAstd Faw w6 duw mue
FogoldEe WA 719t PHow S5 e YHol 245 o

we can calculate

QKT we 0.2 0.3 0.5 V we
softmax ( Vo= can e V can =
V dy, calculate\ .. .. \V calculate

can

we (0.2Vwe+ 0.3V can+ 0.5Vcalculatej
calculate

_15_



¢ 9 A= Scaled Dot-Product AttentionS ©|-&3) #HZl, 7], & Alole &
Ag 32 AES dES5 el oo Pdo P& Fg dojolir Hol

7] &old W Fek 77 A2 22 £ Az ofdds e e
H

WA Avhs g B ue BE go 4 AloldA oud, Byd
AE w9k

2-3. 9E = o 'l A (Multi-Head Attention)

|

Linear

1

Concat

Al

Scaled Dot-Product
Attention

F i g o e sbe
. .
el - i =‘ |

Linear Linear Linear

vV K Q

[ 7] 2E] d= ofdlAd
% http://jalammar.github.io/illustrated-transformer/
HE F= o'l o] Ax ouldS Fal 9 dHolE o] vt
g AT F W] AL oJuAe] FY AT dy,d W FAE ¢

goAlEs Siegel e} Hl=e Jhevks Az ofdlAdE Aateto]

_16_



o

il

o® uEdl ¥ 1

A

dmodel/ h i]—

1& 27] wiitel 3

FS
7 AdE = AUk [ 719 2ol o] HAe] AE 5

A, 71, &% b=

Mz te

KN
T

B
i
w

ol

ToR

]

rd o= YERfaL o

it

ole 7

=
=

}

il

A

j—

~X
il

vzl

p—

0
&
X
&

o

T

o

I
oF

o
olo
oF

RNNo| =&l of =] 2] o] A

ol

o

dolg &

o e
| A A 2

S

mt

)

44

A 2E H o] 7}

H X E

3} 7] ol
7k got HlelEel s

Eas
=]

Tor

—
fite)

U

3 & 2

RETA
[}

Al

=
=

7Pl R

=
-

fvze)

%

ol A

A¢E

F g

o]
3

27F st

%

ol Alt= At [14]01 A

=
%—]E

£

i
g3

A o]
g4 golos &3

1
=
uprt ek,

H=

A

=

o
s

el 5o 2H Slot-filling

_17_



AZ MATE AgE EAXTVE SHAZ D

o

AgaA 2]

E=)

Zol 914 ARE Fbdoz ERets B4ol Ue Fadtlisl Edsx
¢l 7 9 (Absolute Positional Encoding)<
of tigk FRE Yeti. Ay 9% <

& =A JEe 77 A8 A4dsE o8 9
9

e = Ao 2 tho]

Z,
v}
iy
ftlo

d

Word embdding vector

Positional encoding

Embedding with Position

(19 8] EdAEH e 914 JmY
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PE,,,, 0 = sin(pos/10000” ")

p0s,2i)

PE(pos,2i+ 1) — cos (pos/loOOOQi/dmxw)
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{ from: downtown } 0.5

{ depart-time: 1300 } 0v3

{ arrive-time: 1300 } 0.1

Natural Dialog State

Language »
Understanding J L Tracker

* |

from: downtown
] to: airport
] depart-time: --

confirmed: no
score: 0.65

v

T ] score: 0.15 l
score: 0.10 I
FROM DOWNTOWN, l
IS THAT RIGHT? act: confirm
Natural ) from: downtown (
Language < Dialog Policy
Generation J k

[23 13] Fol=Z ol tJo|d R 1 Al ~HE
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recommend (restaurant name= Au Midi, neighborhood = midtown,
cuisine = french

| restaurant_name is in neighborhood and serves cuisine food.

2 There is a cuisine restaurant in neighborhood called restaurant _name.

[ 14] delexicalized sentences

Z2]: Speech and Language Processing. Daniel Jurafsky & James H. Martin.
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£ latest.ipynb
PRC  File Edit View Insert Runtime Tools Help Saving..

+ Code + Text

[ 1 from google.colab import drive

» drive.mount (" /content/gdrive’)
C» Go to this URL in a browser: https:/faccounts.geoale. con/ofcauthz/authfel ient id=3
Enter wour authorization code:
Mounted at fcontent/gdrive
cd gdrive/My\ Drive/colab /trade
» fcontentfadrive/My Drivefcolab_Strade
[Z2¥ 16] Google Colab Jupyter
H/W AL S/W HA
Intel(R) Xeon(R) CPU @
CPU Pytorch 1.4.0
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‘type’

‘domain-slot-value’
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=5 3| g3t ‘system_transcript,, ‘transcript & Ab-g&3tal o
3} e d S digk AES &2ty 913 ‘belief_state’, ‘domain’ &S Ab
o
Training | Validation Test . Domain- Vocab
Dataset . . . Domain . .
dialogues dialogues | dialogues Slot pair Size
Multiwoz
90 8438 999 1000 5 30 18311
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Dataset Domain Slot
'pricerange’, 'type’, 'parking’, ’'book stay’,
Hotel 'book day’, ’'book people’, ‘'area’, 'stars’,
"internet’
. "destination’, 'day’, 'departure’, ‘'arriveby’,
_ Train "book people’, 'leaveat’
Multiwoz Restaurant "food’, 'pricerange’, 'area’, 'mame’, 'book time’,
2.0 "book day’, 'book people’
Attraction "area’, 'name’, 'type’
Taxi ‘leaveat’,’destination’, 'departure’,’ arriveby’

[Z 4] Multiwoz 2.09] =w <l

=]

=

==

= AN

"dialogue_idx": "SNG01856.json”

"domains”: "hotel”
turn_index | 0
transcript "I am looking for a dplace to stay that has cheap
price range it should be in a type of hotel”,
domain "hotel®
system
_transcript
{"slots”: [ [ "hotel- prlcerange” "cheap”] 1,
. n Ct”
behef_state {”Slots” [ [ Hhotel type/r Hhotelrr ] ]
act”: "inform” }
turn_label [[ "hotel-pricerange”, "cheap”] ,
) "hotel-type”, "hotel” 1]
dialogue
turn_index 1
transcript "no , i1 just need to make sure it s cheap . oh , and
1 need parking”
domain "hotel”
system "okay , do you have a specific area you want to
_transcript | stay in ?”

belief_state

turn_label

{ "slots”: [ [ "hotel prlcerange” "cheap”]],
"act”: "inform
{ "slots": [ ["hotel- type” ”hotel”] ],
"act”: "inform” }
[ "hotel-parking”, "yes"]

[ 5] Multiwoz 2.0 ©lo]E of A
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Turn

Dialog

State

U i am looking for a cheap restaurant in the center of the city .

restaurant-pricerange-cheap
restaurant-area-centre

SYS : do you have any specific type of food you would like ?
U :no iam not picky as long as the price -5 are low .

restaurant-pricerange-cheap
restaurant-area-centre

B

SYS : there is a cheap chinese restaurant called the dojo noodle
bar located in the centre of town . would you like to book a table 7

U : yes please for 8 people at 18:30 on thursday .

restaurant-pricerange-cheap
restaurant-area-centre
restaurant-book time-18:3¢
restaurant-book day-thursday
restaurant-book people-8

SY'S : 1 am sorry but dojo noodle bar is solidly booked at that

thne . i can try a different time or day for you .

U': can you try to book itat 17:30 .

restaurani-pricerange-cheap
restaurant-area-centre
restaurant-book time-17:30
restaurant-book day-thursday
restaurant-book people-8

[ 7] H=E dolE o] tiatel e Efz 23 oA
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—— slot class loss —— Total loss

2000 4

1000

1750 4

1500 -

600 1250

1000

400 4

[l ] | 750

Models Joint Accuracy Slot Accuracy
GLADI[5] 0.355 -
GCE[6] 0.374 -
SUMBTI[11] 0.424 0.910
HyST[7] 0.442 -
TRADE[31] 0.486 0.969
proposed model 0.505 0.971

[3% 8] ©E ZwddelMe] e E7 A
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[3£ 7] 4ol tis} dlo]HolA oS53 tist s Yed Aoz s |
upth ‘=HQl-&% o Uig s E=sc) [ 8] HE Z=dQl AA
A& 3] Joint Goal Accuracy®t Average Slot AccuracyS AAFsE A xfo|t).

Hlu RdE5S B5% Multiwoz 2.0 dHolEl Al dia] AFgct At md

rie

e 459 19 TRADE wdls 9lsv-tzdz 7]

do] Joint accruacy® 7|+o =2 U U& AS5S Byt

Single Domain
Proposed model TRADE

domain Joint Slot Joint Slot

hotel 0.584 0.933 0.555 0.926
restaurant 0.680 0.938 0.653 0.953

train 0.787 0.954 0.777 0.889

taxi 0.761 0.905 0.761 0.932
attraction 0.746 0.904 0.716 0.895

[3% 9] At €z} TRADES] 718 EwQl skkxof dist 4% 2
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[ 18] 2o F+x 1A e Eg A3
Encoding methods Joint Accuracy Slot Accuracy
Absolute  Positional Encoding
(1) 0.489 0.968
Relative  Positional  Encoding
0.505 0.975
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ABSTRACT

A Study For Scalable Dialog State Tracking in

Multi-Domain

Lee Min—Ju
Department of Computer Science
Graduate School of

Sungshin University

In a Goal-oriented dialogue systems, dialog state tracking is a module
involved in determining the action of a system by monitoring the user’s
intentions and extracting the conversation information called dialog
states. As services using a goal-oriented dialogue system have become
increasingly available in many ways, it has also become essential for
dialog states tracking to support multi—-domain applications.

Ontology-dependent state tracking, which includes all existing slots
and values, has a high cost and increased complexity in building learning
data increases the complexity of the model when extended to multiple
domains. Therefore, it is important to apply a method of learning the
conversation data itself without relying ontologies to build multi-domain
state tracking. Text data, such as dialogue data, is considered a

sequence modeling problem in machine learning. Therefore, it is
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important to build a model that extracts information well within the data
for each step of the sequence.

The recurrent neural network and convolution neural network are
considered as main techniques for processing text data. Recently the
Transformer and BERT wusing self-attention mechanism have shown
good performance in machine reading and machine translation. In this
paper, we conduct an experiment of tracking the state of conversation
from conversation data by building a model wusing self-attention
mechanism and recurrent neural network, and compare the accuracy with
the model using only the recurrent neural network to find out the effect
of self-attention. And the model uses pre-trained word embedding and
copy mechanisms to mitigate Out-of-Vocabulary problems pointed out as
problems in dialog state tracking. The model is developed in an
end-to—end manner that tracks slots directly in conversations without
going through the Natural Language Understanding (NLU) module.
Experiments conduct tests on different versions of the model, from a
basic structure encoder-decoder model to the proposed model, and
measure performance through the experiment. Finally, in conclusion we
provide analysis of the experimental results and suggest follow—up

researches.
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