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ACL 2018 Fri

LSTM RNNDTEICA A X b — A
c LIEWR, IRV DEEMERZFI LIRETIE &
NFLWT =T 7 F v ICRIET

 deep

TEWED (774 BDILETILEE) ITIE

7N & N
TransformerHhTF1E R Z# 2 5

| 5
AN\

. commonsense knowledge ® EX V) ;A

= — R IVIR LD Y)

< ILF
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Connecting Language and Vision

to Actions

YAaHOO!

Copyright © 2018 Yahoo Japan Corporation. All Rights Reserved . IAPAN



Language and Vision to Actions

o é\nd)j—l—l\u Ity ardO—D
« Peter Anderson (Georgia Tech) % H\(C
o '7_——'7
vision * language % 1 5 F 17
ZDLEHIIBTATDE & TEIC agent

e T—XEy FDIBIH. ZRIADWNITHL

« B A b
https://Ivatutorial.github.io/

5 YAHOO!
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https://lvatutorial.github.io/

Language and Vision to Actions

Why7 Aid ‘situationally-impaired’ analysts

: : 2
Did anyone enter this room last week? -'

(es, 127 instances logged on camera
Show me images of anyone
carrying a black bag.

https://drive.google.com/open?id=1THAJQjpONm jwuJd349TZvXJoFbXrflln

X ABTIE ZDL SR
FRAIE. 2 TERD
5| F8

YAaHOO!

JAPAN


https://drive.google.com/open?id=1THAdQjpONm_jwuJ349TZvXJoFbXrfIln

Language and Vision to Actions

Why’? Personal assistants

And what'’s next?

'Add the chopped zucchini to the pan..

: {
l ;
Hey, can you order more zucchini? J
) . x\
4 :

,/i ﬁ Done. vw

https://drive.google.com/open?id=1THAJQjpONm jwuJd349TZvXJoFbXrflln

X AR/TIE ZDLH 4
FRAZ. ETHERID
51 H

YAaHOO!
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https://drive.google.com/open?id=1THAdQjpONm_jwuJ349TZvXJoFbXrfIln

Language and Vision to Actions

Why? Natural language instructions for robots

. 2
Is there smoke in any room around you? ’

Yes, in one room

Go there and look for people

https://drive.google.com/open?id=1THAJQjpONm jwuJd349TZvXJoFbXrflln

X ABTIE ZDL SR
FRAIE. 2 TERD
5| F8

YAaHOO!

JAPAN


https://drive.google.com/open?id=1THAdQjpONm_jwuJ349TZvXJoFbXrfIln

Language and Vision to Actions

_ 1. Afixed-size vector image representation
2. A spatial tensor
image representation, 1

———=
AP Y (useful with attention) | A cAR
L3 ) \ / TRUCK
. f » \ I ‘\lr'\,v’ VAN
F " d ,__._.__...’ ‘/\
— < o He 0N
| 34 : i —s 4l I\
) ’; ’ | '.& | & ! I ! / \\/
' ) | 3 oy .,\\1 {1 ‘,,|'_/n\ :
' b\
' ~ | B4—0 0O = weveu
==
INPUT Couvownoa + RELY POOLING CONVOLUTION + RELU  POOLING y ksunm (O'NUNlIlZHD SOFTMAX y
Y Y
FEATURE LEARNING CLASSIFICATION

https://drive.goodgle.com/file/d/1ZMw5GHAYrQfNXy2vO6rU3K6GxHixXXSN

vision[XCNN T
YAaHOO!

JAPAN


https://drive.google.com/file/d/1ZMw5GHAYrQfNXy2v06rU3K6GxHixXXSN

Language and Vision to Actions

ENCODER Reply
P Yes, what's ___ up? EN
v y | £ | | | |
RE
o 1 P el ; LA M 1N H
Are you free tomorrow? O <START>
Incoming Email DECODER

https://drive.goodgle.com/file/d/1ZMw5GHAYrQfNXy2vO6rU3K6GxHixXXSN

languagelXRNNT
10 YAaHOO!

JAPAN


https://drive.google.com/file/d/1ZMw5GHAYrQfNXy2v06rU3K6GxHixXXSN

Language and Vision to Actions

MEDDBHREREZEDLIICEZEHLE S D

Concatenate

—,'
r

What s the mustache made of ?

https://drive.google.com/open?id=1uvQ-atMwc5CV5kkyGH{2ZB26uSMgbz84

11 YAHOO!

JAPAN



https://drive.google.com/open?id=1uvQ-qtMwc5CV5kkyGHj2ZB26uSMgbz84

Language and Vision to Actions

MEDDBHREREZEDLIICEZEHLE S D

Element-wise sum

’.’
3

What s the mustache made of ?

12 YAHOO!

JAPAN


https://drive.google.com/open?id=1uvQ-qtMwc5CV5kkyGHj2ZB26uSMgbz84

Language and Vision to Actions

MEDDBHREREZEDLIICEZEHLE S D

Element-wise product

What s the mustache made of ?

4

https://drive.google.com/open?id=1uvQ-gtMwc5CV5kkyGH|j2ZB26uSMagbz84

13 YAHOO!

JAPAN



https://drive.google.com/open?id=1uvQ-qtMwc5CV5kkyGHj2ZB26uSMgbz84

Language and Vision to Actions

Bilinear pooling

h-/\
/ Outer product
What s the mustache made of ? —W z2=W [IL‘ X (1]

3000 ! 2048 2048
12.5 billion !

https://drive.google.com/open?id=1uvQ-gtMwc5CV5kkyGH|j2ZB26uSMagbz84

14 YAHOO!
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https://drive.google.com/open?id=1uvQ-qtMwc5CV5kkyGHj2ZB26uSMgbz84

Language and Vision to Actions

Multimodal Compact Bilinear Pooling
(MCB)

Visual Vector Count Sketch of Visual Vector
| / mmum 3E
'
F
FFT
What s the mustache made of ? mﬂuﬂ I’Ezlo I ]q IOTO lqvlqsl
Textual Vector Count Sketch of Textual Vector

https://drive.google.com/open?id=1uvQ-gtMwc5CV5kkyGH|j2ZB26uSMagbz84

15 YAHOO!

JAPAN



https://drive.google.com/open?id=1uvQ-qtMwc5CV5kkyGHj2ZB26uSMgbz84

16

Language and Vision to Actions

 vision&languageD o EIFRIE = B 5 FE ¢ b,

MLB. MFB7:
VQAL 85 %

& HKEFH Y

M FRET

e INHARIX MDA FERITIHEHTEST, FEHELAZL
« BAMLZEIZRELT: BRLED BEELE
DRIBAEEDFELHBEF (?)

+ 2 X LT LS BRITE NI T BARE
mCIdIa=T—hFTZ5, 'ﬁ?ﬁf&ﬁﬂt%

EFE@F/;%’C =5

1—/I/|*7E1"|55J 0)75‘2&%}&1_1 o

JAPAN



Language and Vision to Actions

‘I. ‘l,.
~
!
nnin II'IF":!
Il li'

https://drive.google.com/open?id=1G9TMQT6ERx-ekTOOwW30iYd8yS4noDw3Nw
17 Y}‘HOO’
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https://drive.google.com/open?id=1G9TMQT6Rx-ekTO0w30iYd8yS4noDw3Nw

Language and Vision to Actions

a

g

"« B

https://drive.google.com/open?id=1G9TMQT6ERx-ekTOOwW30iYd8yS4noDw3Nw
18 YAaHOO!
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https://drive.google.com/open?id=1G9TMQT6Rx-ekTO0w30iYd8yS4noDw3Nw

Language and Vision to Actions

Mﬂ“ -
g [ e i< FHAC

QZFIEZ NS
DHHRA > b

https://drive.google.com/open?id=1G9TMQT6ERx-ekTOOwW30iYd8yS4noDw3Nw
19 YAaHOO!
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https://drive.google.com/open?id=1G9TMQT6Rx-ekTO0w30iYd8yS4noDw3Nw

Language and Vision to Actions

. Q: What color is the car?

IIIl'"'J_;Jl .

https://drive.google.com/open?id=1G9TMQT6ERx-ekTOOwW30iYd8yS4noDw3Nw
20 YAaHOO!
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https://drive.google.com/open?id=1G9TMQT6Rx-ekTO0w30iYd8yS4noDw3Nw

Language and Vision to Actions

]
a
P Q: What color is the car?

©®

https://drive.google.com/open?id=1G9TMQT6ERx-ekTOOwW30iYd8yS4noDw3Nw
21 YAaHOO!
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https://drive.google.com/open?id=1G9TMQT6Rx-ekTO0w30iYd8yS4noDw3Nw

22

Language and Vision to Actions

r t ¢
O )
o Q: What color is the car?

https://drive.google.com/open?id=1GI9TMQTBERx-ekTOOw30iYd8yS4noDw3Nw

FIREAZ R D
1=\ HHEE
HERICITE

YAaHOO!
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https://drive.google.com/open?id=1G9TMQT6Rx-ekTO0w30iYd8yS4noDw3Nw

23

Forward

| =%
b
nononant || Ennn nnRERD | e

I | e i

1]
o umm

:
S EanaEy

o

https://drive.google.com/open?id=1GI9TMQTBERx-ekTOOw30iYd8yS4noDw3Nw

Language and Vision to Actions

navigation

YAaHOO!

JAPAN


https://drive.google.com/open?id=1G9TMQT6Rx-ekTO0w30iYd8yS4noDw3Nw

Language and Vision to Actions

Forward

https://drive.google.com/open?id=1G9TMQT6ERx-ekTOOwW30iYd8yS4noDw3Nw
24 YaHOO!

JAPAN



https://drive.google.com/open?id=1G9TMQT6Rx-ekTO0w30iYd8yS4noDw3Nw

25

Language and Vision to Actions

-
pe

Turn Left

A A

Am

l.. .~.j

\|
.~

https://drive.google.com/open?id=1GI9TMQTBERx-ekTOOw30iYd8yS4noDw3Nw

YAaHOO!

JAPAN


https://drive.google.com/open?id=1G9TMQT6Rx-ekTO0w30iYd8yS4noDw3Nw

Language and Vision to Actions

<STOP>

Al

"""|||u||m|

https://drive.google.com/open?id=1G9TMQT6ERx-ekTOOwW30iYd8yS4noDw3Nw
26 YAaHOO!
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https://drive.google.com/open?id=1G9TMQT6Rx-ekTO0w30iYd8yS4noDw3Nw

Language and Vision to Actions

EIE b
SREET,
BT

https://drive.google.com/open?id=1G9TMQT6ERx-ekTOOwW30iYd8yS4noDw3Nw
27 YAaHOO!
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https://drive.google.com/open?id=1G9TMQT6Rx-ekTO0w30iYd8yS4noDw3Nw

28l

EQA Dataset:

github.com/facebookresearch/House3D
Yi Wu Yuxm Wu Georgla leoxarl Yuandong Tian

{CG dataset (Song et

https://drive.google.com/open?id=1G9TMQTBERx-ekTOOwW30iYd8yS4noDw3Nw

Environments

2017)

YAaHOO!

JAPAN


https://drive.google.com/open?id=1G9TMQT6Rx-ekTO0w30iYd8yS4noDw3Nw

Language and Vision to Actions

9 https://drive.google.com/open?id=1GITMQTERx-ekTOOW30iYd8yS4noDw3Nw rAHOO-’

JAPAN



https://drive.google.com/open?id=1G9TMQT6Rx-ekTO0w30iYd8yS4noDw3Nw

Language and Vision to Actions

Living Rooms

m
- /
: "
| ,
| ¢ 1 o
‘.‘ 4
“_'I" ‘\,I ' :
b |

30 https://drive.google.com/open?id=1GITMQTERx-ekTOOW30iYd8yS4noDw3Nw rAHOO!
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https://drive.google.com/open?id=1G9TMQT6Rx-ekTO0w30iYd8yS4noDw3Nw

Language and Vision to Actions

Al2-THOR (Kolve et al., 2017)

https://drive.google.com/open?id=1GI9TMQTB6Rx-ekTOOw30iYd8yS4noDw3Nw

Q:
BEFLIOHIC
Ay T A-T3?

JAPAN



https://drive.google.com/open?id=1G9TMQT6Rx-ekTO0w30iYd8yS4noDw3Nw

[fERICIEDLE S| R
navigation® X 7

LGOVG the bedroom, Ond entef the kitChen. w0|k https://drive.google.com/
forward, and take a left at the couch. Stop in open?id=15QmLgcndu4bYMCx

VpEASECVEEDILVYmmQ ) ’

AN

front of the window.



https://drive.google.com/open?id=15QmLgcndu4bYMCxVpEA8EcvEEDILVmmq
https://drive.google.com/open?id=15QmLgcndu4bYMCxVpEA8EcvEEDILVmmq
https://drive.google.com/open?id=15QmLgcndu4bYMCxVpEA8EcvEEDILVmmq

Environments

Undertying Pho.t o Cognftive Pl.\ysics' / Customizable Large-scale
Dataset Realism Realism Actionability
(WuHe:t;slf?'zl:n n SUNCG X v X v v
(Brodeu:ke):w aEI., 2017) SUNCGS X ¥ ¥ ¥ J
(s::?: est.jll.{r;g?n SUNCE X ’ X / ’
(Kol\:\eli-tT:.c,)gm 7 |Unityassets| 7 ! ’ ’ X
( An':::;::?:ﬁ 32'81] 8) Matterport3D v v X b 4 b 4
N:::efa“::’:"g:?%o Matterport3D v v X X X
33 https://drive.google.com/open?id=1NuX64KgJPBrzcfk83MXQcAnwhTo68DRt ':}? IS\)N.’



https://drive.google.com/open?id=1NuX64KqJPBrzcfk83MXQcAnwhTo68DRt

Machine Reading for

Question Answering

YAaHOO!

Copyright © 2018 Yahoo Japan Corporation. All Rights Reserved . IAPAN



viachine Reading Tor

Question Answerinc

« =023y T7D—D

o  [BRIINEDT-% Dmachine reading 7|

e Gao (MSR). Blunsom (DeepMind). Socher
(Salesforce) % & DIBFHE

¢« YAk
https://mrga2018.github.io/

35 YAHOO!
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SQuUAD

» Stanford Univ., Rajpurkars (& 2 BRIGET —
Xy b XRY

e ver1.1T10AR. ver2.0T [ZEZHE W] FHH
75? = t 5ﬁﬁzﬁ7gfl_j]ﬂ

Know What You Don't Know: Unanswerable Questions
for SQuAD (Rajpurkar et al.)

« ImageNetOBERIIGERR (H 5 WIEBEASBIIE
FR) 728RHME. industryn S DX X7 SMNH EFK

o A} https://rajpurkar.github.io/SQuAD-explorer/
36 YAaHOO!
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https://rajpurkar.github.io/SQuAD-explorer/

SQuUAD

« SQuAD: 100,000+ Questions for Machine
Comprehension of Text (Rajpurkar et al.),
2016

« Wikipedian'n, REBEBHNB536iEFE% Y
IT YT TOHRDE/INT T T 7I2DWT
crowd workerH & - BIERT7 2ZE 2 5 TE
X

37 YAHOO!

JAPAN



38

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

What causes precipitation to fall?
gravity

What is another main form of precipitation be-
sides drizzle, rain, snow, sleet and hail?
graupel

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

XER(CIERED
BE-THY,

FD RN IR
Ed B TEEF

https://arxiv.org/pdf/

1606.05250.pdf

YAaHOO!

JAPAN


https://arxiv.org/pdf/1606.05250.pdf
https://arxiv.org/pdf/1606.05250.pdf

SQuUAD
1.1

39

Rank

2018

18

1

g 5 E £
W 20 N N Bw 8& ;:o-b
4 H E

Model

Human Performance
Stanford University
(Rajpurkar et al. '16)

QANet (ensemble)
Google Brain & CMU

r-net (ensemble)
Microsoft Research Asia

MARS (ensemble)
YUANFUDAO research NLP

QANet (ensemble)
Google Brain & CMU

MARS (single model)
YUANFUDAQO research NLP

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

EM

82.304

84.454

84.003

83.982

83.877

83.122

F1

91.221

90.490

90.147

89.796

89.737

89.224

€ AHOO!
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https://rajpurkar.github.io/SQuAD-explorer/

SQuUAD
2.0

Rank Model

Human Performance
Stanford University
(Rajpurkar & Jia et al. "18)

1 Reinforced Mnemonic Reader +
Answer Verifier (single model)
NUDT

https:/arxiv.org/abs/1808.05759

2 FusionNet++ (ensemble)
Microsoft Business Applications

Group Al Research
https:/arxiv.org/abs/1711.07341

3 SAN (single model)

[ Aug 21,2018 | Microsoft Business Applications

Research Group
https:/arxiv.org/abs/1712.03556

4 VSA3-NET (single model)

Jul 13, 2018 Kangwon National University in South

Korea

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

EM

86.831

71.699

70.345

68.653

68.438

F1

89.452

74.238

72.555

71.441

71.282

HOO!

JAPAN


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

SQuAD — BEFEDOFE-ETI

https://ar

ra/abs/1804.09541

Model One Encoder T

QANet

F—%JL 1302 L

41 FIOO'
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https://arxiv.org/abs/1804.09541

Transformer

« Attention Is All You Need (Vaswani et
al.), 2017

. BEWEERY X7 IC TransformerZz&E A,
CNNHRNNHEHL T ICYHEFDSOTAZEIR

« self-attention
URL : https://arxiv.org/pdf/1706.03762.pdf

42 YAHOO!

JAPAN


https://arxiv.org/pdf/1706.03762.pdf

43

Output

Probabiities
Softmax
l Linear
\
r| Add & Norm h
Feed
Forward
() ) | | s
| Add & Norm | .
Add & Norm Muti-Head
Feed Attention
Forward F ) Nx
_
N Add & Norm
f-" Add & Norm ' Wi I
Multi-Head Multi-Head
Attention Attention
LY J) [} J)
o ) L J
Positional . Positional
Encoding Encoding
Input Output
Embedding Embedding
Inputs Outputs
(shifted right)

Scaled Dot-Product Attention

HHIEBDHEZITH

R
ARAN

ETDE

£{F|CattentionE A lF, Y~ U —
IO TRERZEE

(self-attention)

Multi-Head Attention

https://arxiv.org/pdf/1706.03762.pdf

FI]OAPAN
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https://arxiv.org/pdf/1706.03762.pdf

SQUAD — B DF %

+ 5
. Sctman
I Dense + Sofvmax »{ LSTM + Sofmax
Output Layer P R S SRR R u
' el " DR SRS R R R R
m‘ m: m. ".
- M — M — — g * 4 4+ » 2
:_ L DS SRS SR DS DR
Modelng Layer ! ! ! |
3
. 4 v +
g, 92 Or
Context2Query
Amt'm Flow Query2Context and Context2Query
o Attention FORFRRFREFIRFaRSs u,
! ¢ ‘ ) L RS SRS SE8 SRS SRS 2
n, h; hy Uy U, L S ns onn )
Contextual - - FRES SRR SRR TER SR
Embed Layer @
s 5 5 5 s 4 5 4 5 4 s 4
Word Embed h. h, h.
ord Em 2
ik o o o - - -
Character Word Character
Embed Layer CJ - [ - - - Embedding Embedding
X1 X: X3 XT Q‘. q_l
L J L B GLOVE Char-CNN '
44 https://allenai.github.io/bi-att-flow/ Context Query E\?“.



https://allenai.github.io/bi-att-flow/

SQUAD — BIFDFZE - ET I

https://arxiv.org/pdf/1712.03556.pdf L
[ | ]
SAN Talal
GRU 01l 0 | O
________ N’ M o’ o
U 'R
- L s y ! %

Self Attention
Self Attended Sum
Attention
Contextual cetA ot e — = -
Encoding L+"7 Layers BIST™M
Lexicon
!modn. f)lam\l'uuhn-w-w FiIN :L"' ’w -nWw"N

= ‘.l‘ L AR ‘ j:’ 15 2, t:L)

- (‘- D st -t - - -~

45 Beyoncé is . what religion? Beyoncé was bom . in 3 Methodist household I AHOO'
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https://arxiv.org/pdf/1712.03556.pdf

Natural Language Decathlon

« MRQAIZH 1T % R. SocherdiBFEE
» 10fBZEDELRSENH YNLPX R 7 %,
question answering D E A ICEHE T 1DDE
A SID
BRRU P I T Bpretraininglcie b K5 Gty
TAVY
« ETILVDEENZLARIICEH

46 YAHOO!
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Natural Language Decathlon

Multitask Learning as Question Answering

e Question Answering e Semantic Role Labeling
e Machine Translation e Relation Extraction
¢ Summarization e Dialogue

e Natural Language Inference ® Semantic Parsing
e Sentiment Classification ¢ Commonsense Reasoning

o Meta-Supervised learning: From {x, y} to {x, t, y} (t is the task)

O Use a question, q, as a natural description of the task, t, to allow
the model to use linguistic information to connect tasks

O Y is the answer to q and x is the context necessary to answer q

e aniehiie . . o el cdaloiell :

47 https://twitter.com/RichardSocher/status/1021918049136304128/photo/1 AN.



https://twitter.com/RichardSocher/status/1021918049136304128/photo/1

48

Natural Language Decathlon

Multitask Question Answering Network (MQAN)

Initial Costiention Output Destribution
. Encodng Transformer Layer x2 . E
3. E z«‘n\:»on Q‘::::"
Question g i 3 {a b — ,.
G
8. - Bl
» e
Context -E 3 ) e
i Context
For code and leaderboard see — =
www.decaNLP.com N

OQ

https://twitter.com/RichardSocher/status/1021918049136304128/photo/1

=



https://twitter.com/RichardSocher/status/1021918049136304128/photo/1

Winograd Schema Challenge

« Turing testfY7:. machine intelligence @ 5
::La) —D & LT, 2014% E. Goostman|Z &

RS
« =:EME. commonsense knowledge /
reasoninglc 7 +#—Hh X

The trophy would not fit in the brown suitcase because it was too big (small).
What was too big (small)?

Answer 0: the trophy
Answer 1: the suitcase

« URL © http://commonsensereasoning.org/winograd. ht'% HOO!
A

JAPAN
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http://commonsensereasoning.org/winograd.html

Pretraining Sentiment Classifiers with

Unlabeled Dialog Data

YAaHOO!

Copyright © 2018 Yahoo Japan Corporation. All Rights Reserved . IAPAN



retraining sentiment Classirtiers

with Unlabeled Dialog Data

e FTEIMICIE RABELGETILOZFENAGEIC
aofm% H. FRNIFET—RXDOIERIZK
Z2HFEFF EELTH/NERICEEE S

o XX tweetBENIT
« semi-supervised’s FiE % BK

¢« XWEET —XERWIERFENFICHRN TS
3T ¢ % ETHRE DB TRY

e URL : https://aclanthology.info/papers/P18-2121/p18-2121
51 YAHOO!
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https://aclanthology.info/papers/P18-2121/p18-2121

retraining sentiment Classirtiers

with Unlabeled Dialog Data

082

080 "

S5k 10k 20k 40k 80k :
Dial3L 77.96 78.73 79.82 80.42 81.31 -
Dial 75.57 76.79 77.84 78.80 80.04 o7 i+ Y
Lang 7449 75.51 76.80 78.04 79.26 v 1
SA 70,53 72.34 73.45 75.18 76.46 076 s
DSE2M 67.71 68.88 70.47 73.08 7575 & ! o o
DSE2M-Dial 70.72 72.47 74.67 76.01 77.94 gou v . . )
DSE2M-Lang 71.28 72.36 74.10 75.55 77.58 L a
DSE6M 67.79 68.47 70.42 72.72 74.86 | p +— DialdL
DSE6M-Dial 69.55 71.34 72.98 75.07 77.02  on ® ; g
DSE6M-Lang 70.68 72.33 74.01 75.52 77.30 ’ AN
NoPT ~ 6847 7148 7286 75.07 7650 ., & > NP
MS-Reg 72.31 73.39 74.99 75.57 77.15 S oo
MS-SVM 71.43 72.27 74.39 76.23 76.82 " o- BOW-Reg
BOW-Reg 70.87 71.93 73.49 74.59 75.80 s ¢ BOw-sW
BOW-SVM 7025 71.67 73.11 73.75 74.20 5000 S ™ 80000

52 YAHOO!
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retraining sentiment Classirtiers

with Unlabeled Dialog Data
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retraining sentiment Classirtiers

with Unlabeled Dialog Data
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