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1.
(Task-Oriented) Dialogue System

Task-Oriented Dialogue System2| 22kt A0,
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1.1 Taxonomy of dialogue system

Task-Oriented dialogue & Open-domain dialogue (Chit-Chat)

(Human's) Dialogue Coverage

Predefined Scenario




1.1 Taxonomy of dialogue system

Task-Oriented dialogue & Open-domain dialogue (Chit-Chat)
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1.1 Taxonomy of dialogue system

Task-Oriented dialogue & Open-domain dialogue (Chit-Chat)

(Human's) Dialogue Coverage

Predefined Scenario




1.2 Task-Oriented dialogue : Problem Definition

Task-Oriented Dialogue as Information exchange game

(Un)structured

User Goal Knowledge

E— Base



1.2 Task-Oriented dialogue : Problem Definition

Predefined Scenario

1) User Goal

FOPEOl HEHE x| 2610 22 InstanceE
Task Schema (Task-related) £ :lo1 2“3 S
KB

2) KB

P AL | 0|M XSS aXE HE DB

& User 3) Task Schema
AL ALIZ |20 SH=

=
[ =
User Goal HE 2 SR g 2 ofel

c QX = 0|2| Mol=l KBS EH Instance MEE %!
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1.3 TOD : Task Schema

User Goal

Informable Slot
&
Requestable Slot

TOD+= User Goal2| It 51 Q4A|=l Taske| -4&0| =4
User Goal2 3| 27tX| 72| HE=Z J/d =ICto 1y

Informable Slot: £ KB instanceE &AL,

MZ2 instanceZE writedt?| 2{6f User?t SystemOi|H| =HLt
Oh2rol| 2fsH User?t 2|=gt 4~ QU= ErYe| HE

(CH2toll CHet M|k At 81 DST| target)

Requestable Slot: £ KB instance?} MEi=I 0|2, FIIE2
HE QXst 4 Q)= EfRIo| HH (SystemO| Userdi|| X|Z)

Ol2fot HEO| "Ho|"Jt HEZ Task Schema
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1.3 TOD : Task Schema Oj|A|
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1.3 TOD : Task Schema Oj|A|

Schema-Guided Dialogue Dataset

service_name: "Payment" Service
description: "Digital wallet to make and request payments”

name: "account_type" categorical: True  Slots
description: "Source of money to make payment”
possible_values: ["in-app balance”, “debit card”, “bank’]

name: "amount" categorical: False
description: "Amount of money to transfer or request”

name: "contact_name" categorical: False
description: "Name of contact for transaction"

name: "MakePayment" Intents
description: "Send money to your contact"

required_slots: ["amount", "contact_name"|

optional_slots: ["account_type" = "in-app balance"]

name: "RequestPayment”
description: "Request money from a contact"
required_slots: ["amount”, "contact_name"|

https://github.com/google-research-datasets/dstc8-schema-quided-dialogue



https://github.com/google-research-datasets/dstc8-schema-guided-dialogue

1.4 Knowledge Base

- Task Schema(A|LIZ|2)2} Y1A|Zl= System IE0]|A

o||D§ malA ;é' Mg B2 71sSt Structured KB
B od - System EX InstanceZE HLI AH2L Instance2
,TEH Hj}j%k MASE2| [8H Informable slot (012, &, XY, 7+CH,
Mo 626919822 O|ef )= Tracking SHOF oICE,
== MEETO0027 - ¥ Instance?} 30T 0|20l
:;Eij: i 2% 8t2 Requestable slot2| valueE S &~ QJC}
2010k 0
X|6Ps; HEo m) = Structured KB= 9 Task SchemaZ [H2LC}
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1.5 TOD OJ|A]

user QHIGH|R.

sys Ul QHESIMIR. ROIZ EAEENIR?

user A2 ZU0|| RX[et 222 A1 USLICE 2= Tt 27H| Z o FOo[2tA] M2 QIEHIZ A S 4= Q1= Z0|RIeH £
0L,

sys U 2RISHEFSLICE ZA| FI12 TR ARO[ JUAMIR?

user .. 02 Q122 & 8HO| 1R, Of. I CH= ZH| 2t QLI

sys 4. EFOljUkPH—IEr HES RISl @1t 7|2 20| =Hol BEF EZIL|CY,

—||_I:I Bl =

user Of. L3t ’e“é.*”ﬂ.*iﬂHIR 2220f 222F ofefol HELCE

sys ZURIHHL| E 4320 EO| HMEILICH OF HHO| 22 2 F 2O = PHHE Ei=ait 2N ?

user I_-III_-H.

sys A Hj| &M RIS T2IA oH 22 T 4 9OF™QULICH & B 24 RIS T2 |00 2= Z WA 4 5HQULIC
=+ EE%:“E”J%% 20| FSY M0 /XS h_’_ 'ﬁ'—IEh

user O|20|H & O WH =2 TlA SHO0| £2 2 ZSLICH of|2f TIGHSHTA| D ZA| 20| O USNIK?

sys Ul ZZlA = of|f Ef=e | JUSLIC S 2E0N AAR 018 JFs=ILICY.

user @ £U(8. ZA| =22 0l2919?

sys EZIA St So| A1 501 I FSTIL|C, of|F ZIESHE HE oA ?

user L. Of|2f ZItsli=A |2 oFf 2o HE} E.:I'—Ilih

sys Q2 J|CIRISALICE o2 M= 07VI60|0 2Pk X[sPeie HEeioz ol ElLict
2012 o 8010] TRSHAI HE0| QIOAIR?

user Ottr, LHR S101 SALICE ZIAFHLICE

sys . OBBHZAM ZIAEILICE E22 312 M.



1.6 Components of Modularized TOD System

NLU

Natural Language
Understanding

+ Slot 3= (Slot Extraction)
+ Intent O} (Intent
Classification)

Knowledge Base (DB)

~] ]

Decision Making NLG
; ; Natural Language
Dialogue State Tracking Generation
Dialogue Policy
- Dialogue State I}t (Dialogue State Tracking) « B MM (Response Generation)

- KBEZ

. System act 0{lZ (Dialogue Policy Optimization)
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2.
Dialogue State Tracking

= Zolo|M stipl Mo = CHEA| = Sub-task®!

Dialogue State Trackingd| CHoH A~JHZL|CE.

17



2.1 Dialogue State (Tracking)

user QHISHM|Q.

= |
v
sys U|. QHISIM|R. 23S E=EZMIR?
user A2 Fol $IX[E S AT QlLIch 2Bl H7E P 2 oigolatM P QIEIZ AR 4 Sl R0IIoH S0l
[ B (54719 M8 3Y), (52-57, 29, (54-0lE b5, yes)] ]
4
sys U SIS AELICE SA| 3712 TRk Aflo] Yo anta?
user 5. 0o} Qlel2 £ 8% 0|1@. Of. J2AriE o Al gl ict
[ Bs (#2710 M2 5Y), (5457, %), (52-20E 2bs, ves), (£:4-012 B2, 8), (4422, dontcare)] ]
v
sys Ul. 20l ZIARILIC} Sute stAlE 2Umt 2|2 20| Sol Bet =gt
user Of. SR Z PR, URAC| 2202+ oil2Fsin ALICh
B, [E2X% NS5 (5255 oF) (4-CEU b5, ves), (54012 E=, 8), (4212, dontcare),
(252-0loF @Y, ARY), (2-00F 2121, 2)]
o

Dialogue State: (Task SchemaOi| 2[5f) O|2| Zg2|E Informable Slot EFY J7H0H CHEH User?t Q=511 U= ValueQ| AEH,
= JoH2] Slot, Value paire| setQ 2 ESIE 4= QICt,

B, = {(SJ‘, th) 1< j < J} * S T Slot type, VA_te 1 Slote] value W turnofiA2] value
JE



2.1 Dialogue State (Tracking)

user QHISHN| L.
B, [(52-0|8, none), (52-FF, none), (52X, none), (52-214LH, none), (52-02f 2%, none),
(m-04I2F 212H none), (s2x- o2 B, none)]
sys Ul QHISIM|R. BAUS EI=2NR?
user A2 SY0| XS 2HS A1 UBLICE 2= X e

Z OY0|2tM 2B QIEAIS ARBE &= QU= ROIUCH TR,

sys U|. 2kl ZrAFRIL|CE =4
user Of, ZQot 4 2. AN

I
[ . [(BZA-X, ME BY), (52-3F7, 28), (52-2F4I Ot5, yes), (524-002F G, 8), (524-7FLH, dontcare),
(BA-02 Y, AQY), (ma-0fef 7|2t 2)]

27tX| Special caseE /2t Values * none: SIXHNLX| CHSIOM|A] SHTH 2D} OFX! O| 2| X| QA HLE X[ A (negate) &l ALEH
(5, thak AIZF Al 2E Slot2 ValueE noned 7HX| 11 QU= AEH, OfA|0fj A1 THO| A A2k
* dontcare: oI slotoi] 0T value?t 2 22k GoIA A ZAHO0||M X|2|E|= el
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2.1 Dialogue State (Tracking)

1  EMPTY turn
u; QHISHMIR.

N |
4
Ty 4. QHISIMIR. RSIS ERfEENR?
Uz M2 Y0 UK[GE S B0 QUSLICE =0l FITLE 2| Z 0fF0[2tA RESHA| QIEHIE AR &~ Q= 20| oM E30ie
‘ B, [(ma-XY M2 3Y), (520557, 282, (54-21E4 b5, ves)]  <«—— ValueZ yes or no& JX|= Boolean type Slot ]
V.
T3 U ZRISHEUSLICE ZA| 12 TR ARL0| QoAnte?
U3 2. 0jekolele £ 8 0|1 Q. Of. I12ACH= 3| A2 gl&LCt
‘ B; [(m2-XY9 M2 FY), (54-3F, 28), (52-QH OIS, yes), (52-02F W=, 8), (524-7H40H, dontcare)] ]
y
T4 | 2Rl ZAFL|CE 2k IStAl= 2t 7[2H 20| 2ol HEF E2IL|CH
Us Of QO H 2R, QU0 292t of| 25t A &LICE
B, [(Z2-XY9, M2 Y, (54-F3F, 28), (52-2H4I OIS, yes), (52-02F W=, 8), (5524-7HA40H, dontcare),
(SA-09f 2, 2RY), (mA-09f 22H 2)]
V.
D; = (7'1”1L1,7°2, U2y ooy Tty ut) B; = {(Sj, V;]) ].S_]S J}
Input: t-#%Y E7EX|2| Dialogue Context
(st E12 212t system response rit user utterance uZ O|20{H QJCt) Output: t-E1®Y EI7X| £XE|= Dialogue State
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2.1 Dialogue State (Tracking)

Objective

Hitrzl H;'Izlp V;gj ‘ Dy, SJ

Dt — (Tl, Ui, r2, U2, ..., T, ut)
Input: t-®Y E17kX|2| Dialogue Context

(3t 12 212t system response rit user utterance uZ O|20{H /Ct)
+a

5= {(s.w)1< <)

Output: t-mj EIWEX| =HE|= Dialogue State
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2.2 Evaluation Metrics

« Joint Goal Accuracy (JGA): 0|53t B 2F Ground Truth B AO|Q| Exact Matching
« Slot Accuracy (SA): By2+Q| H|W 2} OFl OHE Slot jQ| pairs (SJ', v;j) level2| Accuracy

Turn

Dialogue

Pred B,
(Model Output at Turn t)

Ground Truth B,

U: i am planinga trip to cambridge and i need
ideas on a place i can go in the centre

attraction-area-centre

attraction-area-centre

A: there is much to choose from in the centre .
there are several architecture attractions to
explore, boats and swimming, colleges,
museums , parks , theatres and even nightclubs.
U: what do you recommend ?

attraction-area-centre

attraction-area-centre

A: i recommend whipple museum of the history
of science . it s educational and free !
U: okay that sounds fun .

attraction-area-centre
i hipple of the

history of science

attraction-arca-centre
i hipple of the
history of science

A: is there anythingelse i can help you with
today ?

U: what can you tell me about the express by
holiday inn cambridge ?

attraction-area-centre
i hipple of the

history of science

hotel-name-express by holiday inn

cambridge

attraction-area-centre

ame-whippl of the
history of science
hotel-name-express by holiday inn
cambridge
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2.2 Evaluation Metrics

JO| 2D 4210 JPget i (Slot A, B, C, D)

Slot A Slot B Slot C
Pred a b C
Ground Truth a b C

« JGA: 1 (Pred &2}, Ground Truth giQ| X, H—fEfE =2/ 0)
*  SA1 (B OHF YX[SH=X] count(4)5t1l 4= = 1)

SlotD
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2.2 Evaluation Metrics

JO| A0t 42t OFgR Ul (Slot A, B, C, D)

Slot A Slot B Slot C
Pred b b C
Ground Truth a b C

« JGA: 0 (Pred &2}, Ground Truth giQ| &UX|, slLI2tE E2|H 0)
« SA:0.75 (¥ OiCt YX|SH=X| count(3)s} 42 ™A = 0.75)

SlotD
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2.2 Evaluation Metrics

JO| A0t 42t OFgR Ul (Slot A, B, C, D)

Slot A Slot B Slot C
Pred b b d
Ground Truth a b C

« JGA: 0 (Pred &2}, Ground Truth giQ| &UX|, slLI2tE E2|H 0)
«  SA: 0.5 (¥ 0OiCt YX|SH=X| count(2)s} 42 ™A = 0.5)

Slot D
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3.

Properties of DST

A b=E =

U= Slot Value Extraction approach2to|

H|WE Solf DSTEt= Task?t 2HX = d= E0ksLIH.
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3.7 Slot Extraction vs DST

NLU (slot Extractor)

DST

Input Dialogue Context Dialogue Context,
slot value, slot type, ...
Model's goal Extract slot value from the Estimate all slot values of

input Predefined slots

Tracking abstractive slot value X 0
Utilizing Ontology X o/X

Handling ASR error X 0
Handling State update X 0

27



3.2 DST as Entity Extraction

Using BIO tags

ro U QHIoMIR. BAUS EASENR?
ugy M2 YO fIXIet 2HE A1 USLICE 2A=FQ T ePH Z ofH0[2EM FESHH| QIEIS AFE S 4= U= 20| S0,

[ . '*‘1OI IXOI-I IO“I Iolxll I'I"_I_l I§%l’ I%I’ I&-I’ 'J__’" IQ*II’ IﬁLlEI_I’ I.l’ . IOLIE_IlﬂI’ I%I, I*l__g_l’ I'gl, I_¢_I’ IQ&III IEI, I_)T]\_I, loll’ I%-ll, Ig?jl, I%I’ lj*.lkll’ IO_IS_I, I.l]

[..., 'B-Hotel_Area', 'I-Hotel_Area’, '0', '0’, '0', 'B-Hotel_Type', '0', '0", '0’, '0', '0', '0", -+, 'B-Hotel_Internet’, ....]

Abstractivett &4 X|L|= Boolean Type?2| SlotO|Lt "dontcare"Lt "none"dt €2
Special?t CaseZE Xe[o}7| f[et FIHEQ| X2t ERDITY 28



3.3 Entity Typing & Identification

Ty Ul QHISIMIR. RS EREENIR?
Uy A2 Y0 QIAEH SHS AT USLICE X3| G{EHHOINL.

[..'M&, 'Y, o, &I, o, =2, ',

o
Jas
o

LU ELHE, VAl oE, g el TR,

[..., 'B-Hotel_Area', 'l-Hotel_Area’, '0', '0’, '0', 'B-Hotel_Type', '0', '0",'0", '0’, '0', '0', '0", 'B-Hotel_Num_People', '-Hotel_Num_People’, ...]

By, [(m2-X9Y, M2 3Y), (52-8F 22), (520 B, 8)]

|r

=017 | = Sttt

-

= EntityQ| typing2} Identificationg SA|0f| sHO} &t
typing: O 5i/=A-0|2F =

|dentification: ({51 => 8 29



3.4 Decision making based on Context

SA| M2 20| X[SH SAIEE LRO[AILR?

~r
wy Ol 27 520 Ui oflef@ - M =l 2loje.
| . [, M2 =)

LEot Slotof| Cifet 0| o2 Bof| 24 277 | = it
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3.5 State Update

T1
up  QHESHMIR. HYR OS] a4 ULR? ATME R

|0
rEI
Ot
N
rin
fo

~J

[ B [(&2-21%0, 5, (52212, yes)]

T2 Ul ZSSHX|T ALS XSSHK| T Rior OFAHO| 4= GlELITH THE XOE JO0MEARI0R?

uy 2. 18 S HINE oL 0 Q.

[ By [(E2-0H0H, B, (S54-AT1 82, yes)]

T3 210F 2 OfLM|Q? ANE XS5h= HIM It @ =ILICE
U3 @ Z20|Q? offsiFe

‘ By [(S2-71A0, BIY), (524-A0F 25, ves), (524-01F, 210F 28), (54-8F7, 2F)]

OH E0tCE Slote] valueE 2017 | T,

valuel| H3} &, State?| Update:= H&GHOF OHF,



= T2l0M S = CHEH|
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MHEE0| DSTEH= Taske| Ofsf], 2|[HE=9| 24

I
Approach / Architecture0f| 2tst A& IE |
(Hl0] A Rl ) |

I

I

Approach / Architecture0f &5t 0|2 A

2|HEE 32t

L 0|22l 2E Fs o
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End of Document
Thank You.



