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1 . 1 Ove rViEW Introduction to Wizard-of-Seoul

Multi-Domain Dialogue State Tracking

Wizard-of-Seoul (Ours)

- Multiw0zz= TODL| 71 CHE X QI #IX|Or3 H|o|E{ Al

- (¥=2) Cambridge &l Assistant A|LIZ| 2 (F 77FX|2] HE| =0|2Ql)
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Entailment, Co-referencing &2 di{&5l= 210| &8 Challenge

- Wizard-of-Seoul (WOS)2 KLUE Projecte| &=to 2 MEH =2l oF=201 DST HiX|Ot=
- [ARSHA| (BHeMZI=) Seoul Gl Assistant ALt (5 57FX[2] HE| =H[Ql)

- Annotation interfaceE 7§56t Typos & Error types 4

- 02 29| Boolean type Slot& X6t U0 Abstractiveness 2CHz}

- Counterfactual GoalZ AFE5I0 LiXHet BiasE x|t



« Introduction to Wizard-of-Seoul

1.2 Multi-Domain Dialogue State Tracking
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1.2 Data Statistic

Introduction to Wizard-of-Seoul

Language En Ko
Meta Domain Travel Travel
# Domain 7 5
# (Informable) Slot 35 45
# Value 1983 2821
# Dialogue 10,421 10,000
# Avg turn 13.68 14.67
# tokens per turn 13.13 7.7




1 .2 Data Stat|St|CS Introduction to Wizard-of-Seoul

Task Schema == Predefined Scenario

EHA| X|5tH
# Informable 15 13 9 5 3
Slot
# Boolean 8 6 6 0 0
Type
# 8 10 8 3 6
Requestable
Slot
Booking @) @) X X X
(o2f)




1 . 3 D ata CO n St ru Ctl O n Introduction to Wizard-of-Seoul

Wizard-of-Oz framework

Goal

Database

Instruction ' Interface



1 . 3 D ata CO n St ru Cti O n Introduction to Wizard-of-Seoul

Wizard-of-Oz framework
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1 . 3 D ata CO n St ru Cti O n Introduction to Wizard-of-Seoul

Easy-to-Follow Goal Instruction

user A2 2%0|| A= M 7HATie| 20| ofofstn Moje

sys PHE5IM|R. O RIStAlE ZRZ10| I2AI7I2?

user 4. FAFEO| Q1= 20[E FZ0|R. /

sys Ul RIStA|= £7i9| 42 & DEn 2 20| JYSLICH 2 29| Z 7HATiH| Mu|ATL £0t 3.8%2| £2 HH S 21 U=H| 0% o =2Nt?
user . 22 ZOR 0|} 5 FM|Q. 22U 5HO2 3Y 02 HFMR. /

sys 4. 2 202 ofof =otea| L CH 338 H A2MRQ?

user YAAIZtD} 0f|of HSE 2AnM0R,

sys Ul. 2 20| Fl AIZHS 15:00-12:000] 1, 0o} HE = QLick of 238 & YoNIR? o oro L
uierLOhi ’:WEH—IELA/‘ 1002009 YANCOBHE. B M User RoleZ &2 WO_rker: -

e R Z=0{Xl Goal Instructiono|| [}2} CH3IE
0l LIPtE2 Q% BH=C}

Goal Instruction2 QX7+ Z-4slof & =
X (User Goal)0| §%2| Context,

. Informable SlotZt Requestable SlotS
Neles L5t X0 = D)z &[0] QUL

Be careful..

Goal Instruction

SIS N2 27ED of8sin YALICH

I 22 &1 YO8,

BT SAE <A@ HZ>0 XIS <K{zi>8t Z1ZATH0[0{0F BHLICH.

f[40| FRE <ZL>YLCE

B 3iE [AE <FAFAIMS FHISHD RA0{OF BHLICH.

otof Mt KA 8 SUCHH <F2US0 <5>H2Z <3>U7H 0f|A5HM|R.
of|ofol| HBHCHH sie S40| {FY AlZHat {olSf HE}E 2OHAMIL.
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1.3 Data Construction

Introduction to Wizard-of-Seoul

Annotation error types in the Multiw0Z

Type Conversation MultiwOZ 2.0 MultiwOZ 2.1
Delayed User: I’d also like to try a Turkish
Markups restaurant. Is that possible? restaurant.food: None restaurant.food: Turkish

Agent: I'm sorry but the only

restaurants in that part of town serve

either Asian food or African food.

User: I don’t mind changing the area.

I just need moderate pricing and

want something that serves Turkish food. restaurant.food: Turkish restaurant.food: Turkish
Multi User: Can you tell me more about hotel.name: The Cambridge Belfry hotel.name: The Cambridge Belfry
-annotations | Cambridge Belfry attraction.name: belf attraction.name: None
Mis User: Yes, I need to leave on
-annotations | Thursday and am departing train.leave At: Thursday train.leaveAt: None

from London Liverpool Street. train.day: Not Mentioned train.day: Thursday
Typos Although, I could use some help finding

an attraction in the centre of town. attraction.area: cent attraction.area: Centre
Forgotten User: No particular price range, but
values I do need a restaurant that is available

to book 7 people on Fridav at 19:15. restaurant.pricerange: None restaurant.pricerange: Dontcare
Value Cano- | User: I think yc.andb21082stsy oo
nicalization | again. Cambridge to Bishop

Stafford on Thursday.

train.destination: Bishop Stortford

train.destination: Bishops Stortford

Table 3: Examples of annotation errors between MultiwOZ 2.0 and 2.1

MultiwOZ 2.1: A Consolidated Multi-Domain Dialogue Dataset with State Corrections and State Tracking Baselines (2019, Eric et al.)
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1 . 3 D ata CO n St ru Cti O n Introduction to Wizard-of-Seoul

Easy-to-Operate system interface

s
¢

P s P System Role2 &= Worker=

= TE7| o Chg4d 22 Interface
e o O o £ 0|83}, Dialogue StateE Tracking
O zxcEus O zzuryse = . o =L S

DBE Z3|5l7{L} Booking2 M/ dst =
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1 . 3 D ata CO n St ru Ct I O n Introduction to Wizard-of-Seoul

Data Example

user M2 SZ0| Q= XS 7ol ZHof ojokstn 4o

sys QHIBINIR. O §IStAlE Z70| YAotizte? /

user U, FxHEH0| e Ro|w F0iR. /

SA-71A0-KY X SA-X-MESZ X

sys . YStAlE X710 £42 & DEn DY 20| JUSLICH 2 29| ZR JHZCHH| MH|ATL Z0L 3.8%2| £2 WS W QH| o s cEnte? /
user U|. 2& ZIo2 ook 5 =HQ. 22 5HOZ 3 ofok MR, /1

S2-7R0-HE X SA-KH-MBEF X S2-00°f 2¥-32Y X S4-01F P45 X S2-00%f 7R3 X 22-0|5-28 Y X

sys Ul. 28 Zo=2 oo} =ot=a|HELICH 338 H oMR? /

user GYUAIZI} 0foF HSE LM0(Q. /

HA-7R)-HE X £2-ZF7-2" X SA-XA-MBEE X S2-02F 22-32Y X S4-0l1f Y5 X S2-001% 7123 X £2-018-28 8 X
sys Ul 28 29| Y Az 15:00-12:000| 1, 0fof S YZWCSLICE B 238 H 2loMe? 7/
user Otiz. ZHAFBILICE 7

S2-71F0-RY X S2-FR-28 X S2-XY-MEEF X S2-00%f 2¥-32Y X S2-00%f F-5 X S2-00% 7R3 X 22-0|5-28 Y X

sys H. 0|B3IFAA ZABILICE 13



1 ) 4 D ata F orm at Introduction to Wizard-of-Seoul

{
"dialogue": [
{
--iiiie?-:r [HH e Json Format - Each examples consists of information below:
"SA_THHC-XY", . . .
saEpoMy, o dialogue_idx - str : unique id for a dialogue
) s " WEOl Gl ANt Gl Syl oD 4ol o domains - List[str] : single or multi domains for the dialogue
v o dialogue - List[Dict] : turn-level information that contains
"role": "sys" g
"text": "OHIBN2. O HEE 20| YoulRr” attributes below:
T
" roters "user*, m role - str : a speaker of the turn, user or sys
"state": [ . .
raatadR", m text- str: an utterance (transcription)
|| A m state - List[str] : dialogue-state formed in DOMAIN-SLOT-
"text": "Ul. FAFO| U= RO|H FWoQ."
Y cext VALUE

"role": "sys"
rtext": "H. HotAls ZZo| 442 8 PUI DU Zo| YSLICH DY Lo AL AT MHIAT TO} 3.8%el TS BEES W Usw| oot o SR

-~

"role": "user",

"state": [
"AA-JFHT R,
&4 FR-EY",
A Xl M 2EZv,
"sa-0je 293",
"HA-0l9f Yaost,
"&a-olof Ff2h-3",
"$4-015-2Y 2"

1,
"text": "Hl. 2 ZoZ 0% 3 FAHQ. I2Y 5YCE 3Y 0% HFA."



2.
Processing WOS Dataset

HEIASEs B,

WOS H|0|EfAIS O3 C20 Z2X| A2ts)=A|Ct

—
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2.1 Implementation Flow

Processing WOS Dataset

Raw Data — DSTInputExample ——

DSTEvaluator Prediction

InputFeature

!

Model
Outputs

16



2.1 Implementation FIOW Processing WOS Dataset

Model-Specific parts
convert_examples_to features
rr=—=n
Raw Data ——— DSTInputExampIe IInputFeature

F__

Additional
features

= s .

I Model
| «—
DSTEvaluator Prediction : I Outputs

recover_state (Predicted B_t)

17



2.1 Implementation FIOW Processing WOS Dataset

Global parts: Today's Scope

r=—=n"
Raw Data |—>: DSTInputExample — InputFeature

!

— o -y

DSTEvaluator :Prediction

Model
Outputs

18



2.2 DSTInputExample

Processing WOS Dataset

@dataclass
class DSTInputExample:
guid: str
context_turns: List[str]
current_turn: List[str]
label: Optional[List[str]] = None

guid: dialogue_idx + turn_idx

context_turns: turn t(¥ Xl target turn) O] 2]
dialogue context D_{t-1}

current_turn: X turnOflA] A| A R 5 2zt
(rt,tutor(utrt

label: Dialogue State atturnt (B_t)

19



2.2 DSTInputExample Processing WOS Datase!

def get_examples_from_dialogue(dialogue, user_first=False):
guid = dialogue['dialogue_idx"']
examples = []

history = []
d_idx = 0 ial SHLFE HFOFA T(Z= turn ZH)BEHE S
for idx, turn in enumerate(dialoguel['dialogue']): d alogue |- |-E = l- -I (o tu AT)I_ = |
if turn['role'] != 'user':
continue List of DSTInputExamplesE Et2t5t= g4
if idx:
sys_utter = dialogue['dialogue'] [idx - 1]['text']
else:
sys_utter = ''

user_utter = turn['text']
state = turn['state'l]
context = deepcopy(history)
if user_first:
current_turn = [user_utter, sys_utter]
else:
current_turn = [sys_utter, user_utter]
examples.append(DSTInputExample(quid=f'{guid}-{d_idx}',
context_turns=context,
current_turn=current_turn,
label=state))
history.append(sys_utter)
history.append(user_utter)
d_idx += 1
return examples



2.2 DSTInputExample Processing WOS Datase!

get_examples_from_dialogue(dialogue)

Last executed at 2021-03-22 17:16:58 in 22ms

[DSTInputExample(guid="'snowy-hat-8324:%_Aldt 11-0', context_turns=[], current_turn=['"', 'ME 30| QU= YUSUAS FHOFMHL'], label=['ZE-EF-EZ2', 'ZE-XY9-Mg 3¢']),

DSTInputExample(guid='snowy-hat-8324: 2% Alg 11-1', context_turns=['"', 'ME S0 Y& HSHUS FHOIFML'], current_turn=['QHdstH2. 23AMS 2842 OHAIIQ? HHT 4Fo= UEHSOH
7| BEES daiFhT MaSIt {EAELIR?'], label=['EY-ZF-222", 'BY-XI-MS ', 'HY-0|S-2siiME 284']),

DSTInputExample(guid='snowy-hat-8324: %% _Alg_11-2', context_turns=['', 'ME ZY0| Y= HEUS FOFHR', 'QHIsiMR. BaME 2842 omirlQ? HEE 4Fo= YEASOH T2 EIIE 21 JEULCH ', 'TUR 77| BH2 ZaiFMT
HatHSot O{EAEILIR?'], current_turn=['MsfiSE 983880764RULICH. Cf HQst A QoAnte?', 'ul X Z2 X9 LS JtI42HQ oMol QUooFER'], label=['HF-FF-uE2', 'BA-XAY-MS FY', 'HY-0|S-E2sME 284",
'AY-Xg-AME BY, 'AY-SF-EAE', 'AY-0lY RF-yes']),

DSTInputExample(guid='snowy-hat-8324:2&_Alg_11-3', context_turns=['"', 'AM2 Z0| U= HSES FHOFMQ', ', 23IMES 2842 ojiri? HAEL 4Foz YR
Mo} ofgE/LiR?!, 'HMatHSE 983880764%LICt. Cf HQSHA A JAoAnte?', Ul FX|Q Z2 X|%go| SAYS Jtni2de ofel4o| oforEl'], current_turn=['4zEtn AM 1A
I

o
rio

o

2o JEUch ', 'Ede A

Agop| F2 WIS wn SUCHL ', TR | BEe LHTNT
oi7b ledzte?t, 'S.. MEE iAol Aue?'], label=['#

o Ml

B
F-ZR-UEY, BB-NG-A2 BY', 'BY-0IS-2seINS 284", 'AYIIACU-RY', 'MY-NA-NB FY', 'AY-ZR-siAlgr, ‘Aol 82-yes']),

DSTInputExample(guid='snowy-hat-8324: 2% _Algf_11-4', context_turns=['', 'AME 0| Y= HEUS FOIFHR', ', Est9ME 2842 OHAVIQ? HET 4Fo=2 YRS T2 HIE 2u JsLch ', 'SUe 7| e ZaiFis
ML Ol EAELIQ? ", 'HSSE 983880764ULICH. O st A JAoMNQ?', Ul X9 Ze X|Ho| sHAYS JtDHSHIL OfAM0| OoOKEIR, 'Yzisthm AlMl JHACE Aedvte?’, 'S.. XMES JHHool QULR?'], current_turn=['Z&3X|et X

U
ol

et JHdiols eleAdl. ', ‘I8 HI¥ JHACIE CHAl ROEFMR'], label=['BE-EF-YsSnt', 'BE-XY-M2 ', 'Y-0|5-BSIGMS 284", 'AY-IHci-HIN', 'AY-X|H-ME FY', 'AL-EF-sAY', 'AL-0RM fF-yes']),

DSTInputExample(guid='snowy-hat-8324:2&_Algf 11-5', context_turns=['"', 'ME 30| U= YUSEAS FOEFEMQ', 'otdetdQ. E3IUME 2842 OEHAVIQ? HEE 402 YRASHH Z£2 IIE %o JSUCH ', 'ZUL 77| BHS LaliFpu+
Mot O|EAELIQ? ", 'HSHSE 983880764YULICH. O TSI A JASANQ?', ‘Ul XIS L2 X|Mo| stALS JtDMHSCER OFlA0| QOOFEIQ', Mzt AA ZHACZE oazie?!, 'S.. XS JtAHUjol ULR?', ‘&SRS M ol gle
A, ', '3 B¥ JH2 CHAl ROEFMR'], current_turn=['QAIRIQSHES OfHMIR? CiE OiFs SHEAQUCH ', 'EF&UY EQY 18:0001 198 olo7tsEiie?'], label=['2F-BF-Hsd', 'MT-X9-M2S BY', 'HY-0|5-28%ME 284", '4
G-7HA-H# Y, CAE-X-ME BY', 'AY-ER-sAY’, 'A-0RlM RF-yes', 'AF-0I% QA-EQAU', 'AL-0I2F AIZt-18:00', 'AY-0iF YH-1', 'AG-0|S-elAleSy ]),

DSTInputExample(guid='snowy-hat-8324: 2 _Alg_11-6', context_turns=['"', 'ME 30| U= HYS2S HOFMQ', 'R, E3IME 2842 OHAIIQ? HEL 4Fe=2 YRASHA ZF2 IIE 2o JUCH ', 'ZUHL 77| 2 LT
Mt ofEAELIQ? !, 'HEMSE 983880764ULICH. O TRsHM Al JAoMne?', ‘Ul BEX|Q Ze2 X|Ye| sHAYS JtnMSCHe OfAMo| ofolElR, 'dzstm AlM ZAHCZE Aedvte?t, 'S.. XS JHoiol ULe?, ‘&SRR M ol gle
Aldl.', 'O HM JHAHCIE CRA] ROEEAR', 'QIAQICStES oMAZle? hE HiRs SHEAlQUCH ', 'F&LY EQY 18:0000 1Y 0fA7HsEIIR?'], current_turn=['7kSELICH Of=ot=EN?, W AHY| FRE HOISHIQ?FRHE JHsEtR?'], labe
1=['2y-Z7-ua", '#E-XY-M2 FY', 'HY-0IS-2BMS 284", 'AL-IHAC-H, AG-XG-ME FY', 'AY-FF-EHAY", 'AY-0[RY RF-yes', 'Alg-0jof QAU-EQAU’, 'Alg-0lf Alzt-18:00', 'Al-0l2f Ya-1', 'AE-0|S-2A2l
o3td']),

DSTInputExample(guid="'snowy-hat-8324:2&_Algf_11-7', context_turns=['"', 'MZ 30| U= HYSES HOFEMQ', 'oHIstHQ. E3IHME 2842 OHAVIQ? HEL 4Fo=2 YRASH F2 IIE %o JFUCH ', 'SUL 77| BHS Lz
Mot O|EAELIQ? ", 'HIHSE 983880764YULICt, O TSI 2 JASMNQ?', ‘Ul BEX|Q Z2 X|%o| LS ISR 0FA0| QOOFER', 'MZISth AlAl JHACIZE Jozte?!, 'S.. XS st ULR?', 'H&SHK|SH M il gl
A, ", '3 B¥ JHE CHAl ROEFMR", 'eiRlotde oirie? thE Oins sREAlQLC ', 'E&LY EQY 18:0001 1Y oof7tsEte?!, 'JhsSELICh OIAZJASENR?', 'd AHI| FFR= HOSHLIQ?FAE JtsEIR?'], current_turn=['FF=
EOjstn QD FAE JHSELCH O 335 M A4It?’, 'O8'], label=['BE-ZF-USnt', '#IY-XY-AME I, 'UY-0IS-2SHFMES 284", 'MY-IHACf-HIN', 'AY-XH-MES FY', 'AI-BF-FAY', 'AL-0RM RF-yes', 'AY-0YF 2
Y-EQ', 'MY-0of AlZI-18:00', 'AY-0IoF Y-1', 'A-015-2A AT ])]
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2 . 3 S I Ot M eta Processing WOS Dataset

import json
data = json.load(open('data/train_data.json')) . j J .
slot_meta = build_slot_meta(data) Bt - S ’ ‘/t 1 S J S J

print(len(slot_meta)) # 45

for slot in slot_meta:
print(slot)

iy-4x T
18
t2-cH JHs
128t oz
YAl

2HE-0|15

Ba-z8 . ol :
s Slot Meta: J7H2| O|2| A|Lt2| 0] 2|5 M| =l List of trackable
XY

SA-7}2CY slots

SA-EH b5

S4-20% |8

SAh-AL 2

SAa-09f 7|2t

SA-0l9f Y

5401 oY

£A-0|12

2AOIEL Jts

e e i
9]

e



2 _4 DSTEva I uator Processing WOS Dataset

class DSTEvaluator:
def __init_ (self, slot_meta):
self.slot_meta = slot_meta

self.init()

def init(self): Usage
self.joint_goal_hit = 0
self.all_hit = 0 from eval utils import DSTEvaluator

self.slot_turn_acc = 0
self.slot_Fl_pred = 0

self.slot_F1_count = 9 evaluator = DSTEvaluator slot meta

def update(self, gold, pred):
self.all_hit += 1

if set(pred) == set(gold): for (pred, gOld) in Zip(prEdS, gOldS):
self.joint_goal_hit 4= 1 evaluator.update(gold, pred)
temp_acc = compute_acc(gold, pred, self.slot_meta) evaluator. compute( )

self.slot_turn_acc += temp_acc

temp_f1, _, _, count = compute_prf(gold, pred)
self.slot_F1l_pred += temp_f1
self.slot_F1_count += count

def compute(self):
turn_acc_score = self.slot_turn_acc / self.all_hit
slot_F1_score = self.slot_F1_pred / self.slot_F1_count
joint_goal_accuracy = self.joint_goal_hit / self.all_hit
eval_result = {
'joint_goal_accuracy': joint_goal_accuracy,
"turn_slot_accuracy': turn_acc_score,
"turn_slot_f1': slot_Fl_score
}

return eval_result

23



2 _4 DSTEva I uator Processing WOS Dataset

Jo| M=o} 42110 O e I (Slot A, B, C, D)

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

from eval utils import DSTEvaluator

slot meta = ['Slot-A', 'Slot-B', 'Slot-C', 'Slot-D']
evaluator = DSTEvaluator(slot meta)

['Slot-A-a', 'Slot-B-b', 'Slot-C-c', 'Slot-D-d']
['Slot-A-a', 'Slot-B-b', 'Slot-C-c', 'Slot-D-d'] # (DOMAIN-SLOT-VALUE)

pred
gold

evaluator.update(pred, gold)
evaluator.compute

{'joint_goal accuracy': 1.0, 'turn_slot accuracy': 1.0, 'turn slot fl': 1.0}



2.4 DSTEvaluator

Processing WOS Dataset

Jo| M=o} 42110 O e I (Slot A, B, C, D)

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

from eval utils import DSTEvaluator

slot meta ['Slot-A', 'Slot-B', 'Slot-C', 'Slot-D']
evaluator = DSTEvaluator(slot_meta)

pred = ['Slot-A-b', 'Slot-B-b', 'Slot-C-c', 'Slot-D-d']

gold = ['Slot-A-a', 'Slot-B-b', 'Slot-C-c', 'Slot-D-d'] # (DOMAIN-SLOT-VALUE)

evaluator.update(pred, gold)
evaluator.compute()

{'joint_goal accuracy': 0.0, 'turn_slot accuracy': 0.75, 'turn_slot fl': 0.75}
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2 _4 DSTEva I uator Processing WOS Dataset

Jo| M=o} 42110 O e I (Slot A, B, C, D)

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

from eval utils import DSTEvaluator

slot meta = ['Slot-A', 'Slot-B', 'Slot-C', 'Slot-D']
evaluator = DSTEvaluator(slot meta)

pred = ['Slot-A-b', 'Slot-B-b', 'Slot-C-d', 'Slot-D-d']
gold = ['Slot-A-a', 'Slot-B-b', 'Slot-C-c', 'Slot-D-d'] # (DOMAIN-SLOT-VALUE)

evaluator.update(pred, gold)
evaluator.compute()

{'joint goal accuracy': 0.0, 'turn slot accuracy': 0.5, 'turn slot fl': 0.5}



2.4 DSTEvaluator

Processing WOS Dataset

Joint Goal Accuracy

pred = gold =

K=l — T o, 1O~ - T o,
[ AT A DA S [AlEb 7L A CH-=gp
MY XYAE2 EF MY XY-ME2 EF
'AE.F 2 dontcare' A E-F 2 -dontcare'
AP0 2Y-=2 AP0t ed-Ee
OE|I OE|I

A0 2F A7 A0 2F A ZE-
19:30', 19:30",

A0 2 Ha1, ALRRO 2 Ha-1,
A E0|E-K| 7| 90] Al E-0|E-K|7[9O[

State set0| Jeto| dX[sloF 178
StLtete: E2|™ 0™

{I'joint_goal_accu racy': 1.0

MMMM W |~ - e Al o M g

self.all_ h1t += 1
if set(pred) == set(gold):

self.joint_goal_hit += 1

evaluator.init()
evaluator.update(gold, pred)
result = evaluator.compute()
print(result)

"turn_slot_accuracy': 1.0, 'turn_slot_f1': 1.0}
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2.4 DSTEvaluator

Processing WOS Dataset

Slot Accuracy

pred = gold =
[ME-RF-M= 55, [AlSh 7 AR g
‘A &-5F-dontcare', ACEX| YN BE
AP0 Y-8 ‘A E-& F-dontcare’,
e Aol od-2e
AL EE-0} OF A Z- o
19:30', A0l or Al -
AlE-Of oF FHa=-1 19:30,
HE-01 S XI7IH00] A EE O OF B,

A E-018-XI7[/0]7]

0| 4L "Mt ALY 2| value= "none"2 £ F| &

(5 value2| 0| =2f0] "none" 2! 8%,

2| AE0) M2HE|0f QUX|BH MR JHO SlotE 2]

valueZl 25 EH7tx| 10 QU= 2FEf)

def compute_acc(gold, pred, slot_meta):
miss_gold = 0
miss_slot = []
for g in gold:
if g not in pred:
miss_gold += 1
miss_slot.append(g.rsplit("-", 1)I[0])
wrong_pred = 0
for p in pred:
if p not in gold and p.rsplit("-", 1)[@] not in miss_slot:
wrong_pred += 1
ACC_TOTAL = len(slot_meta)
ACC = len(slot_meta) - miss_gold - wrong_pred
ACC = ACC / float(ACC_TOTAL)
return ACC

evaluator.init()
evaluator.update(gold, pred)
result = evaluator.compute()
print(result)

{'joint_goal_accuracy': 0.0, 'turn_slot_accuracy': ©.9777777777777777] 'turn_slot_f1': 0.923076923076923}
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2.4 DSTEvaluator

Processing WOS Dataset

Slot Accuracy

pred = gold =

[AS-ZFA 7S -yes', [AE-7t4n-H g,
Al oA R EMEELS
AME-XY-ME EF AME-5 E-dontcar !
Al 'é*-’é%-dontcare A0 a2
A0t g-28 Ty

&, A0 9F A 21

A -0 AlZH 19:30',

19:30/, A -0 Fa-1,
A0 Ea1, A -0l E-X17[0]1
"il %*-OI%-XP’I%IOI']

def compute_acc(gold, pred, slot_meta):
miss_gold = 0
miss_slot = []
for g in gold:
if g not in pred:
miss_gold += 1
miss_slot.append(g.rsplit("-", 1)I[0])
wrong_pred = 0
for p in pred:
if p not in gold and p.rsplit("-", 1)[@] not in miss_slot:
wrong_pred += 1
ACC_TOTAL = len(slot_meta)
ACC = len(slot_meta) - miss_gold - wrong_pred
ACC = ACC / float(ACC_TOTAL)
return ACC

evaluator.init()
evaluator.update(gold, pred)
result = evaluator.compute()
print(result)

{'joint_goal_accuracy': 0.0, 'turn_slot_accuracy':

0.9777777777777777] 'turn_slot_f1l': 0.923076923076923}
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3.
Taxonomy of DST models

DST model& +eioh= & 7HX| L0 CHsH AoH= LT

30



3 . 1 D ST Reca p Taxonomy of DST models

T J ' -
thl Hizlp V;:] ‘ Dy, 57

Dt — (Tl,ula T2, U2y - .., Tt, ut) Bt = {(Sj, V;]) 1 S _] S J}

Input: t-$1%] E177}X| 2| Dialogue Context

(¢t ©12 ZtZt system response r1t user utterance uZ O| 2 0{ X QICt.) Output: t-tH#| Ei77}X| | = Dialogue State
+a

31



3.2 Model Concept

Taxonomy of DST models

Hthl H;'Izl P(th | Dy, Sj)

Dialogue Context
Encoder

Slot Encoder
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3.2 MOdeI Concept Taxonomy of DST models

J J ' Evaluation level
Hizlp(v; | Dy, SJ) recover_state (Predicted B_t) valuation e\./e
- B = {(s, V) 1< j < 7}

p(V/ | Di, §)

A

slot_meta

Dialogue Context
Encoder

Slot Encoder

example.context_turns +

33
example.current_turn



Taxonomy of DST models

3.2 Model Concept

= 11-0', context_turns=[], current_turn=[",
e ek BE-K|Y-AE FY)

(Vj | Dt, S’]) DSTInputExample(guid="snowy-hat-8324:2t2& 4|

10O __
Me S0 As L=2S HOtFM Y, label=[2HE-5F-4

JEn

p(VJ | Dy, SJ)

I

i
oK
o
i

Dialogue Context
Encoder Slot Encoder

—

Mg s ol ueas Ropzie — Dy
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3.2 Model Concept

Taxonomy of DST models

(Vj | Dt S]) DSTInputExample(guid="snowy-hat-8324:2t& AlSF 11-0', context_turns=[], current_turn=[",
t )

—o_
MEZ Y0 = =222 JotFAM Y, label=[&&E-FF-2=, &K 9-MH2 5)

Dialogue Context
Encoder

Mg S0 e s gome] — Dy

s
o
o

=]

Slot Encoder
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3.3 How to represent p(V)?

Taxonomy of DST models

Classification

Dialogue Context
Encoder

Mg S0l s wens goFzMe] — Dy

Vi e Set(S9) |= {V¥ |1<i<|Set(S9)]}

W Slot joil £& = A= 2E Values?| HEHE F2
(7H8)

s
o
o
Ju

Slot Encoder
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3.3 How to represent p(V)?

Taxonomy of DST models
Classification

Vi e Set(S7)

= {V# | 1<i<|Set(59)]}

—————— p\Vi | Dy, Sj) C; = Set(S7)

p(V7) =

exp(score(V#))

L l‘exp (score(Vik))

op
Y
M
o
B
OFl
oh
re

Dialogue Context
Encoder Slot Encoder

s
o
o
Ju

Mg S0l s wens goFzMe] — Dy
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3.3 How to represent p(V)?

Taxonomy of DST models

Generation

sorENe] — Dy

Hf
H |

i

—> [0

Decoder H£:1 p(wr | weg, Dy, S7), wp € Vocab

Conditional Language Modeling2 2 Formulation,
Vocab space 0| 3

Dialogue Context
Encoder

i
oK
o
i

Slot Encoder
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3.4 Taxonomy of DST models

Taxonomy of DST models

Ontology-based DST

(Classification)

Open-vocab based DST

(Generation / Extraction)
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End of Document
Thank You.



