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 NTCIR Evaluation
* Question Answering (QA)

* Short Text Conversation (STC)
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NIl Testbeds and Community for
i r

N T C T R information access Research
NTCIR

* Project started in late 1997
—18 months cycle

* NTCIR-13 (2016-2017)

* NTCIR-14 (2018-2019)

http://research.nii.ac.jp/ntcir/
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® research.nii.ac.jp/ntcir/ntcir-14/index.html

NTCIR (NIl "estbeds and Community for Information access Research) Project

NTCIR ... "

About NTCIR

T Data/Tools NTCIR'CMS Site & Related URL's Contact us

A& NTCIR Home > NTCIR-14

NTCIR-14
NTCIR 14 > ]
The 14th NTCIR (2018 - 2019)
NTCIR-14 Conference Evaluation of Information Access Technologies
NEWS
January 2018 - June 2019

NTCIR-14 Aims
Call for Task Proposals

| What's New
How to Participate
Task Participation [April 2, 2018: Call for NTCIR-14 Additional Pilot Task Proposal released (due: May 20, 2018).

EEEApril 2, 2018: NTCIR-14 Task Overveiw released.

Task Overview/Call for

Task Participation
February 1, 2018: Call for participation to the NTCIR-14 Kick-Off Event released.

User Agreement Forms February 1, 2018: Call for participation to the NTCIR-14 QALab-Polilnfo Kick-Off Event released.
Organization December 5, 2017: The NTCIR-14 Task Selection Committee has selected the following six Tasks.
Lifelig-3, OpenLiveQ-2, QA Lab-4, STC-3, WWW-2, CENTRE.

August 23, 2017: NTCIR-14 Call for Task Proposals released.(Closed.)

Important Dates

Contact Us

B
NTCIR'13 | iTasks

http://research.nii.ac.jp/ntcir/ntcir-14/index.html 8
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NIl Testbeds and Community for

N T C " R Information access Research
NTCIR

Collaborative activity for enhancing
Information Access technologies

* For the 20 years, NTCIR has been formulating the
infrastructure for the evaluation, and
contributing to development of the Information
Access technologies.

* Major forum for researchers to intensively
discuss the evaluation methodology of emerging
information access technologies.

http://research.nii.ac.jp/ntcir/ntcir-14/tasks.html 9
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V9% Number of participants (from NTCIR-1 to NTCIR-13) (1999-2017)

Year 1900 2001 2002 2004 200s 2007 2008 2010 2041 2013 2014 2016 2017
Thsk/NTCIR round 1 2 3 4 5 8 7 8 9 w1 12 13
Total numbar 37 39 6 74 79 8 8 86 102 108 98 97 71
Automatic Term Hecognition and Hole Analysis (TMREC) (1) 9

Ad hoc/Croslingual IR (1) — Chinese/English/ Japanese IR (2) — CLIR (3-6) 28 30
Text Summarization Challenge (TSC) (2-4) 9
Web Retrieval (WEB) (3-5)

Question Answering Challenge (QAC) (3-6)

Patent Hetrieval [and Classification] (PATENT) (3.6)

E|lE = = B
-1

10 13 12

Multimaodal Summarization for Trend Information (MUST) (5-7) 13 15 13

Cromlingual Question Answering (CLQA) (5, 8) -+ Adwnced Crosslingual 14 12 19 14
Information Access (ACLIA) (7, B)

Opinion (6) — Multibngual Opinion Analysis (MOAT) (7, B) 12 21 16
Patent Mining (PAT-MN) (7, B) 12 11
Community Question Answering (CQA) (8) 4
Geotempaoral IR (GeoTime) (8, 9) 13 12
Internctive Visual Exploration (Vis-Ex) (9) 4

Patent Translation (PAT-MT)(7, 8} — Patent Machine Translation

15 8 m =
(PatentMT)(9, 10)

Crosslingual Link Discovery (Crosslink) (9, 10) 11 10
INTENT(9, 10) — Search Intent and Task Mining (IMine) (11, 12) 16 11 12 ]
One Click Access (1CLICK)(9, 10) — Mobile Information Access (MobileClick)

(11, 12)

Recognizing Inference in Text. (RITE)(9,10) — Recognizing Inference in Text 2 2 23
and Validation (RITE-VAL)(11)

IR for Spoken Documents (SpokenDoc) (9, 10) — Spoken Query and Spoken

Document Retrieval (SpokenQueryf:Doc) (11, 12) B e !

Mathematical Information Access (Math) (10, 11) — MathIR (12) L} 8 6
Medical Natural Language Processing (MedNLP) (10, 11) - MedNLPDoc (12) 12 12 g g
— MedWeb (13)

QA Lab for Entrance Exam (QALab) (11, 12, 13) 11 12 11
Temporal Information Accsss (Tempaoralin) (11, 12) 8 14
Cooking Recipe Search (RecipeSearch) (11)

Personal Lifelog Organisation & Retriewl (Lifelog) (12, 13) 8

Shart Text Conversation (STC) (12, 13) n

Open Live Test for Question Retrieval (OpenLiveQ) (13)
Actionable Knowlsdge Graph (AKG) (13)

Emotion Cause Analysis (ECA) (13)

Neurally Augmented Image Labelling Strategies (NAILS) (13)

[ IR TR -

We Want Web (WWW) (13)




NTCIR

QA Lab

Number of participants (from NTCIR-1 to NTCIR-13) (1999-2017)

Year 1999 2001 2002 2004 2005 2007 W08 2010 W1 2013 2014 2016 01T
Task/NTCIR round 1 2 3 1 5 8 7 8 9 10 11 12 13
Total numbar 37 39 61 T4 ™ 81 B0 66 02 108 93 97 Tl
Automatic Term Recognition and Role Analysis (TMREC) (1) 9
Ad hoc/Crosslingual IR (1) — Chinese/English/ Japanese IR (2) — CLIR (3-6) 2B 30 20 26 5 22
Text Summarization Challenge (TSC) (2-4) 9 8 9
‘Web Retriewal (WEB) (3-5) 7 11 7
Quesition Answering Challenge (QAC) (3-8) 14 18 7 8
Patent Retrieval [and Classification) (PATENT) (3-8) 10 10 13 12
Multimadal Summarization for Trend Information (MUST) (5-7) 13 15 13
Cromlingual Question Answering (CLQA) (5, 8) -+ Adwnced Crosslingual 14 12 19 14
Information Access (ACLIA) (7, B)
Opinion (6) — Multibngual Opinion Analysis (MOAT) (7, B) 12 21 16
Patent Mining (PAT-MN]) (7, B) 12 11
Community Question Answering (CQA) (8) 4
Geotempaoral IR (GeoTime) (8, 9) 13 12
Internctive Visual Exploration (Vis-Ex) (9) 41
Patent Translation (PAT-MT)(7, 8) — Patent Machine Translation 15 ] 7n 21
(PatentMT)(9, 10)
Croslingual Link Discovery (Crosalink) (9, 10) 1n 10
INTENT(9, 10) — Search Intent and Task Mining (IMine) (11, 12) 16 11 12 9
g?ele;d Access (1CLICK)(9, 10) — Mobile Information Access (MobileClick) 4 8 4 11
iming Inference in Text (RITE)(9,10) — Recognizing Inference in Text 24 2 23

Recogniz
and Validation (RITE-VAL)(11)

IR for Spoken Documents (SpokenDoc) (9, 10) — Spoken Query and Spoken
Document Retrieval (SpokenQuery&Doc) (11, 12)

10

11

7

for Entrance Exam (QALab) (11, 12, 13)

(11 12 11)

| @A Lab or Entrance Exam (QALab) (11, 12, 13) n 1z u |
Temporal Information Acoms (Temparakin) (11, 12) 14
Cocking Recipe Search (RecipeSearch) (1)
Personal Lifelog Organistion & Retricwl (Lifelog) (12, 13) B 4
Shart Text Convemation (STC) (12, 13) TG

Short Text"Conversation (STC) (12, 13) (22 27)

Neurally Augmented Image Labelling Strategies (NAILS) (13)

2

We Want Web (WWW) (13)

5

11



NTAR - Overview of NTCIR-13 tasks

By understanding texts By understanding intents

Answering complex questions Search for questions

Responding to

Replying to tweets Co m p I ex Qu eStionS Search for web pages

sTC _www

Questions®®©

Mining lifelog data Users Mining user actions

for search Datal’i{l I?Ii IT’II for search
Lifelog AKG

From sensor data From text data

Patients from microblogs/blogs

Relevance from brain signals M i n i ng H uman MedWeb
Gen e rated Data Emotions and causes from news

12



NTCIR

NTCIR-13 Groups
m

Japan
China 22
Taiwan
USA
Australia
Portugal
Hong Kong
Singapore

____ Total 65

= = = N U1 O

13



NTCIR

NTCIR (1997 -)
Information Access (lA)

* Information Retrieval (IR)

* Text Summarization

* Information Extraction (IE)

* Question Answering (QA)

* Short Text Conversation (STC)

http://research.nii.ac.jp/ntcir/ntcir-14/aims.html
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V9® NTCIR-14 (2018-2019)
Topics on IA Technology

* Answering complex questions and queries
through deep understanding of text
and user intents

* Mining knowledge from a large amount of
human generated data

* Application of knowledge extracted from
big data to intelligent |A technologies

http://research.nii.ac.jp/ntcir/ntcir-14/aims.html 15
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V" The 14th NTCIR (2018 - 2019)

Evaluation of Information Access Technologies
January 2018 - June 2019

 CORE TASKS
— LifeLog-3
— OpenlLiveQ-2
—QALab-Polilnfo
—STC-3
—WWW-2

* PILOT TASKS
—CENTRE

http://research.nii.ac.jp/ntcir/ntcir-14/

16
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Answering

(QA)



NTCIR

History of QA at NTCIR

TSC ACLIA RITE |QALab
NTCIR Years Summarizatio QAC CLQA . CLEF QA
n) Module |Entailment

2 2000-2001 feb | Single doc

Factoid.List,
3 12001-2002 oct | Multi-doe | ociod-Lst

Series
. : . Factoid.
4 2003-2004 june | Multi-doc Dialog(IAD)
Factoid. .
- 5 _ :
5 2004-2005 dec Dialog(IAD) Factoid
6 2006-2007 june | TREND Info | Complex | Factoid
7 2007-2008 dec | TREND Info Complex
8 2009-2010 june Complex
9 2010-2011 dec _ RITE
10 [2012-2013 june Todai Robot RITE Exam -
11 [2013-2014 dec Apri 2011-2016 RITEVAL | Exam | Sooding
Comprehensi

12 [2015-2016 june Exam —
13 2016-2017dec | Exam

http://research.nii.ac.jp/ntcir/workshop/OnlineProceedings13/pdf/ntcir/01-NTCIR13-OV-QALAB-ShibukiH-slides.pdf

18
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Can a robot pass a university entrance exam?
Noriko Arai at TED2017

|deas worth spreading WATCH  DISCOVER  ATT

11:25 )

https://www.ted.com/talks/noriko _arai_can_a robot pass a university entrance exam
https://www.youtube.com/watch?v=XQZjkPyJ8KU

19
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IMTKU Question Answering System for
World History Exams at NTCIR-13 QALab-3

Department of Information Management
Tamkang University, Taiwan

Min-Yuh Day  Chao-Yu Chen

d X h

Min-Chun Kuo Yue-Da Lin Yi-Jing Lin

A
Wanchu Huang  shi-Ya zheng  |-Hsuan Huang

myday@mail.tku.edu.tw
NTCIR-13 Conference, December 5-8, 2017, Tokyo, Japan

Rung C
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IMTKU
Question Answering System
for
World History Exams

at NTCIR-13 QALab-3

NTCIR-13 Conference, December 5-8, 2017, Tokyo, Japan
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Tamkang University
X R 2011
IMTKU Textual Entailment System for

Recognizing Inference in Text
at NTCIR-9 RITE

Department of Information Management
Tamkang University, Taiwan

Min-Yuh Day Chun Tu
myday@mail.tku.edu.tw

NTCIR-9 Workshop, December 6-9, 2011, Tokyo, Japan
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Tamkang University
X = R 2013
IMTKU Textual Entailment System for

Recognizing Inference in Text
at NTCIR-10 RITE-2

Department of Information Management
Tamkang University, Taiwan

Min-Yuh Day Chun Tu Hou-Cheng Vong  Shih-Wei Wu  Shih-Jhen Huang
myday@mail.tku.edu.tw
NTCIR-10 Conference, June 18-21, 2013, Tokyo, Japan
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IMTKU Textual Entailment System for
Recognizing Inference in Text at NTCIR-11 RITE VAL

Tamkang University 20 14
BN

Min-YuhDay  Ya-Jung Wang Che-WeiHsu  En-Chun Tu

Huai-Wen Hsu Yu-An Lin Shang-Yu Wu Yu- Hsuan Ta| Cheng-Chia Tsai
NTCIR-11 Conference, December 8-12, 2014, Tokyo, Japan
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IMTKU Question Answering System for
World History Exams at NTCIR-12 QA Lab2

Department of Information Management
Tamkang University, Taiwan

[
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b
3 b
<4
3

Min-Yuh Day Cheng Chla Tsai Wei-Chun Chung Hsiu-Yuan Chang Tzu-Jui Sun Yuan-Jie Tsai Jin-Kun Lin Cheng-Hung Lee

Sagacity Technolog

Yu-Ming Guo Yue-Da Lin  Wei-Ming Chen Yun-Da Tsai Cheng- Jh|h Han Yi-Jing Lin Yi-Heng Chiang Ching-Yuan Chien

myday@mail.tku.edu.tw
NTCIR-12 Conference, June 7-10, 2016, Tokyo, Japan
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IMTKU Question Answering System for
World History Exams at NTCIR-13 QALab-3

Department of Information Management
Tamkang University, Taiwan

T g T
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Wanchu Huang  shi-Ya Zheng I-Hsuan Huang gCh
myday@mail.tku.edu.tw

NTCIR-13 Conference, December 5-8, 2017, Tokyo, Japan

b

Yue-Da Lin Yi-Jing Lin

Min-Chun Kuo
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Outline

IMTKU Question Answering System Architecture
IMTKU System Description

Performance

Discussions and Conclusions

NTCIR-13 Conference, December 5-8, 2017, Tokyo, Japan
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Highlights

* IMTKU (Information Management at TamKang University)
Question Answering System for World History Exams
in Japanese university entrance exams at
NTCIR-13 QALab-3.

 IMTKU Submitted runs for QALab-3 phase-2
— 3 English End-to-End multiple-choice

— 2 English and 2 Japanese End-to-End essay
— 2 English and 2 Japanese extraction essay
— 1 English and Japanese summarization essay
* MTKU achieved the best passage precision and
the best nugget recall in English Extraction task.

NTCIR-13 Conference, December 5-8, 2017, Tokyo, Japan 28



IMTKU System Architecture for NTCIR-13 QALab-3

Question

— T TIAREN
: | Complex Essay | ; __Translator
: ole E 4-»[ Question Analysis . .
Simple Essay Stanford

True-or-False |: l 1 | CoreNLP |
: Factoid ) — —
lr_“S_Iaf—_F_iI_li_n_g_“\: [ Document Retrieval I | Wikipedia

e el el el 5 = L =
i _.Unique 1! 1 !

Answer Extraction ]

l !

[ Answer Generation

! !

Answer
(XML)

NTCIR-13 Conference, December 5-8, 2017, Tokyo, Japan 29

Word Embedding ]
Wiki Word2Vec




System Description

NTCIR-13 Conference, December 5-8, 2017, Tokyo, Japan 30



Complex Essay

Simple Essay

True-or-False

: Factoid

i1 Slot-Filling !

.

O N B BN B
-----------------------------------

Question Analysis

Question (XML)

b

\

JAKEN
Translator

S

NER & POS Tagger

l

[ |
| |
{ Question Type }
[ J

Identification

Question Analysis Result
(XML)

NTCIR-13 Conference, December 5-8, 2017, Tokyo, Japan

Stanford
CoreNLP

31



JA & EN Translator

Japanese: [ Translator ]
BRXVYREZITEERIZTNCHE TS
BETOREODE=RICOVWT, 31TLAT
mEALEE L,

English (JA & EN Translator by Google Translate):
Explain the calendar in ancient Mesopotamia
and ancient Egypt and the background of its
development within 3 lines.

NTCIR-13 Conference, December 5-8, 2017, Tokyo, Japan 32



NER & POS tagger

[ Stanford ]
CoreNLP

Raw Data:
Wang Anshi, who lived during the Song period, carried out
reforms called the New Policies (xin fa).

POS tagger and NER:

Wang/PERSON/NNP Anshi/PERSON/NNP ,/O/, who/O/WP
lived/O/VBD during/O/IN the/O/DT Song/O/NN
period/O/NN ,/O/, carried/O/VBD out/O/RP
reforms/O/NNS called/O/VBD the/O/DT New/0O/JJ
Policies/O/NNS -LRB-/0O/-LRB- xin/O/FW fa/O/FW -RRB-
/O/-RRB-./0/.

NTCIR-13 Conference, December 5-8, 2017, Tokyo, Japan 33



Document Retrieval

Question
Analysis
Keyword li

Wikipedia

Ambiguous word
Extraction

Articles Extraction

t Content list
J—

NTCIR-13 Conference, December 5-8, 2017, Tokyo, Japan 34



3 Answer Extraction

L Question Analysis Document Retrieval

Result (XML) Result (XML)

Answer Extraction
Result (XML)
TF-IDF Score List

T

NTCIR-13 Conference, December 5-8, 2017, Tokyo, Japan 35




Answer Generation

Question Document Answer
Analysis Retrieval Extraction

Result (XML Result (XML Result (XML
( )

\,

Combination and Matching Strategy

J
rComplex] 1 [ Simple |
. E

ssay Answer Essay
(XML)
T

NTCIR-13 Conference, December 5-8, 2017, Tokyo, Japan
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4 Answer Generation

QA Result DR Result
Question (XML Content list

Text Token
TF-IDF Summarization Extraction
and

Cosine

Similarity Gensim Vector
Similarity

i

Answer for Answer for Essay
Multiple Choice

/
/

NTCIR-13 Conference, December 5-8, 2017, Tokyo, Japan

Stanford
NER

N\

Z

Stanford

)

POS tagger )

Wiki
Word2Vec
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IMTKU Phase-2 Official Runs

IMTKU o

galab3-en-phase2-
answersheet-
essay_QALabIMTKU_e2e 01

galab3-en-phase2-
answersheet-
essay_QALabIMTKU_e2e_02

galab3-ja-phase2-answersheet-
essay_QALabIMTKU_e2e_01

galab3-ja-phase2-answersheet-
essay_QALabIMTKU_e2e_02

galab3-en-phase2-
answersheet-
essay_QALabIMTKU _extraction
_01
galab3-en-phase2-
answersheet-
essay_QALabIMTKU_extraction
_02
qalab3-ja-phase2-answersheet-
essay_QALabIMTKU _extraction
01

galab3-ja-phase2-answersheet-
essay_QALabIMTKU_extraction
_02

galab3-en-phase2-
answersheet-
essay_QALabIMTKU_summariz
ation_01

galab3-ja-phase2-answersheet-
essay_QALabIMTKU_summariz
ation_01

galab3-ja-phase2-answersheet-
essay_QALabIMTKU_summariz
ation_02

IMTKU . ]
Official Runs Multiple Choice

Center-2014--Main-
SekaishiB_QALabIMTKU_EN_01

National
Center Test

Center-2014--Main-

SekaishiB_QALabIMTKU_EN_02

Center-2014--Main-

SekaishiB_QALabIMTKU_EN_03

NTCIR-13 Conference, December 5-8, 2017, Tokyo, Japan 38



IMTKU at NTCIR-13 QA-Lab3
Phase-3 Performance

EEEEE
rate score score

0333  12/36

EN 0389  14/36 40 0.40

EN  0.194  7/36 18 0.18

Results of IMTKU multiple-choice questions in Phase-2

NTCIR-13 Conference, December 5-8, 2017, Tokyo, Japan 39



IMTKU at NTCIR-13 QA-Lab3
Phase-3 Performance

SYSTEM IMTKU1QALab3 IMTKU2QALab3

TYPE SIMPLE COMPLEX SIMPLE COMPLEX

ME;HO CASE STEM STOP CASE STEM STOP CASE STEM STOP CASE STEM STOP

0.075 0.077 0.026 0.312 0.329 0.131 0.006 0.009 0.012 0.008 0.014 0.013

¥ 0.0050007 0 005200540007 0 0O O 0 0 O
E 0.056 0.057 0.023 0.164 0.167 0.063 0.006 0.009 0.012 0.007 0.012 0.012
52 0.031 0.032 0.015 0.047 0.048 0.025 0.003 0.006 0.008 0.004 0.006 0.007
LN 0.0070007 0 009201020013 0 0O 0 0 0 O
W78 0.007 0.008 0 0.063 0.069 0.005 0o 0 0 0 O
WiE¥ 0.008 0.009 0 0.073 0.080 0.006 0o 0 0 0 O
WESTER 0.009 0.010 0.001 0.094 0.104 0.015 o 0O 0 0 O
1119 0.018 0.019 0.003 0.105 0.113 0.027 0.001 0.001 0.001 0.002 0.003
(BIF¥10.015 0.015 0.002 0.095 0.1030.018 0 O 0 0.001 0.002 0.002

Results of IMTKU English essay questions in Phase-2

NTCIR-13 Conference, December 5-8, 2017, Tokyo, Japan 40
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IMTKU at NTCIR-13 QA-Lab3
Phase-3 Performance

IMTKU QALab3

SIMPLE COMPLEX
shortest shortes shortes shortes

\'/|A[010 8 content  text unit  tunit content text tunit tunit
(stem) (root) (stem) (root)

0.014 0.185 0.175 0.180 0.098 0.408 0.347 0.352
0 0.052 0.040 0.041 0.002 0.164 0.109 0.118
0.006 0.147 0.150 0.144 0.070 0.354 0.317 0.308
0.005 0.075 0.082 0.079 0.038 0.129 0.119 0.117
0) 0.041 0.038 0.039 0.006 0.139 0.105 0.108
0.001 0.043 0.041 0.042 0.003 0.144 0.122 0.128
0) 0.048 0.049 0.051 0.005 0.158 0.136 0.143
0.001 0.043 0.041 0.042 0.007 0.140 0.106 0.108
R-L 0.003 0.066 0.062 0.064 0.019 0.188 0.160 0.165
QWA AS 0.002 0.060 0.060 0.062 0.013 0.181 0.155 0.162

Results of IMTKU Japanese essay questions in Phase-2
NTCIR-13 Conference, December 5-8, 2017, Tokyo, Japan

SYSTEM
TYPE

R-1
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IMTKU at NTCIR-13 QA-Lab3
Phase-3 Performance

IMTKU QALab3

SIMPLE COMPLEX
shortest shortes shortes shortes

\'/|A[010 8 content  text unit  tunit content text tunit tunit
(stem) (root) (stem) (root)

0.004 0.067 0.043 0.050 0.010 0.146 0.059 0.075
0 0.007 0.003 0.003 0 0.022 0.007 0.008
004 0.049 0.041 0.048 0.009 0.124 0.058 0.071
003 0.028 0.026 0.030 0.006 0.043 0.022 0.027
0 0.006 0.002 0.003 0 0.027 0.006 0.008
0 0.004 0.001 0.002 0 0.016 0.003 0.005
0 0.004 0.001 0.002 0 0.018 0.004 0.006
0 0.007 0.003 0.004 0 0.028 0.006 0.009
R-L 0.001 0.013 0.006 0.008 0.002 0.037 0.012 0.016
QWA As 0.001 0.010 0.004 0.006 0.001 0.030 0.008 0.012

SYSTEM
TYPE

R-1

0.
0.

Results of IMTKU Japanese essay questions in Phase-2
NTCIR-13 Conference, December 5-8, 2017, Tokyo, Japan
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IMTKU at NTCIR-13 QA-Lab3
Extraction task at Phase 2
(N=5 and N = 10)

Passage Nugget Ave. of
n
IMTKU
IMTKU
EN 0.234 0.058 249.2

NTCIR-13 Conference, December 5-8, 2017, Tokyo, Japan
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IMTKU at NTCIR-13 QALab-2

 IMTKU Question Answering System for
World History Exams at NTCIR-13 QALab-2

* IMTKU Submitted runs for QALab-3 phase-2

— 3 English End-to-End multiple-choice

— 2 English and 2 Japanese End-to-End essay

— 2 English and 2 Japanese extraction essay

— 1 English and 1 Japanese summarization essay

* MTKU achieved the best passage precision and
the best nugget recall in English Extraction task.
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Short
Text

Conversation
(STC)



Al
and
Dialogue

System




Chatbot

FLIGHT BOT o

n Let’s look for tickets!
Ok ‘.
1

New York
Seatle
Sept 15
Sept 19
2 Adults

Is this info correct?

(8) v

| have found 17 results @
)

Type your message here... >

O

47



Can
machines

think?

(Alan Turing ,1950)




Chatbot

“online human-computer
dialog system
with
natural language.”



Chatbot Conversation Framework

Conversations

Chatbot Conversation Framework

General Al
EICESY

Ol |mpossible
Domain

Rules-Based

Closed ,
[Easiest]

Domain

Retrieval- Generative-
Based Based

Responses
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From
E-Commerce
to
Conversational Commerce:
Chatbots
and
Virtual Assistants



H&M'’s chatbot on Kik

( : \ S \ C \ [ .
ey ' ¢ === y L e ] O ==

seeee MChatbot ¥ 16:20 4 BAvEN } eeene M Cratbot ¥ 1621 75 gaxEm ﬂ esnee MogaFon ¥ 16:23 1 83I%mm } sssee WM Chatbot ¥ 16:25 73 82%mm)

{ Hasap H&M Oyt < Hasap H&M ot < Hasap H&M Ot < Hazap H&M oyt
3 Ceroams @ 12:54 PM ' Great! Time to learn . ) :
| - | your taste with a few | Here's an outfit with a |

Hi . ! Welcome to H&M #M  “either or" questions... jeans. How do you feel
#M  on Kik . ° ) y’ML about this?

| | Which do you prefer, 1 | |

Let's get to know your #M  or2?
style with a few quick ° <
/I.Mo questions! i 4
N \
Do want to see
Lhep /mo $96.96

men's or women's
Mllo clothing?

MIHYTY HI32A

FY1if you like
something, tap on the
#M  item . toshopit!

e’m

#H
Great, lets get started!! = LA Looks great s
LUNER 3 8 M $110.96
- Awesome! Would you
Which of the following Coolio! What's your R, n ¢ like to s!\op’this, share it
A#M  best describes you? A4 thoughts on these two? L Son Al orsaveit? &
ar <) == + L) == + © (== + ©) (==



Uber’s chatbot on Facebook’s messenger

(A

L PR T

Requested uberX
© Dolores Park

0 © 222 Market 51 San Francisco CA

Hi Sarah, we'll let you know
when your driver is on the way!

0 Canced Rde

Your Uber &5 on the way. Michael
(4.9 stars) will arive in 2 minutes
in & Toyota Prius, license plate
FAC3BOK.

View Map

g Call Driver
@

)

O

Uber’s chatbot on Facebook’s messenger
- one main benefit: it loads much faster than the Uber app




Savings Bot
S N

« Back

P 0% -

SAVINGSBOT

good to see you! 'What can |

help you with today?

“A panny saved
is a penny earned.”

Do you Wan1 me 10 urm on
my auto-gave featurae?

fovasome! What are you saving
far this time?

.. NETWORK 33 PM SO —-—

+ Back SAVINGSBOT

$9,500

VIEW CREDIT OPTIONS | ASK BUDGETBOT

Py N WO 133 P

/\

&« Back SAVINGSBOT

Sweet!

How much do you want 1o save?

Ok, how soon do you want this
new nda?

Alnght! I've chacked your
spandng habits and 'l transler a
fow dollars into this account avery
week

OK It | send you updates every

once in &8 while to kat your know
how you're doing?

Mo, thanks. Sure

/'\
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Dialogue System

Automatic Speech
Recognizer

Natural Language
Interpreter

—>

Dialogue State
Tracker

Text-To-Speech
Synthesizer

Natural Language

Generator

Dialogue
Response
Selection

k Dialogue System j
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NTCIR

Short Text Conversation Task
(STC-3)
Chinese Emotional Conversation
Generation (CECG) Subtask

http://coai.cs.tsinghua.edu.cn/hml/challenge.html



http://coai.cs.tsinghua.edu.cn/hml/challenge.html

NTCIR Short Text Conversation

STC-1, STC-2, STC-3

S Tapaness | chiness engisn ||

NTCIR-12 STC-1
22 active
participants

NTCIR-13 STC-2
27 active
participants

NTCIR-14 STC-3

Chinese Emotional Conversation for given
Generation (CECG) subtask emotion

Dialogue Quality (DQ) and Nugget Weibo+English translations,

Detection (ND) subtasks

Twitter, Weibo,

Retrieval Retrieval

Yahoo! News, Weibo,

Retrieval+ Retrieval+

Generation Generation I

Weibo,
Generation

categories

distribution estimation for e
subjective annotations

https://waseda.app.box.com/v/ISTC3atNTCIR-14

Single-turn,
Non
task-oriented

Multi-turn,
task-oriented
(helpdesk)
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Short Text Conversation
(NTCIR-13 STC2)
Retrieval-based

retrieval-based method

Given a new post, can a A
coherent and useful comment
be returned by searching a
post-comment repository? )

—’. post

/ Search and reuse
post-comment repository

post comment post comment post comment

post comment

comment comment comment comment

http://ntcirstc.noahlab.com.hk/STC2/stc-cn.htm



http://ntcirstc.noahlab.com.hk/STC2/stc-cn.htm

Short Text Conversation
(NTCIR-13 STC2)
Generation-based

generation-based method
} The Trained Generator

Given a new post, can a
fluent, coherent and useful
comment be generated?

Understanding

Sunessausn

post-comment reposito/

post comment post comment comment

post comment

comment comment comment comment

http://ntcirstc.noahlab.com.hk/STC2/stc-cn.htm



http://ntcirstc.noahlab.com.hk/STC2/stc-cn.htm

Short Text Conversation
(STC-3)

e Emotional Conversation Generation
* Dialogue Quality

* Nugget Detection subtasks
using Chinese and English dialogue data

http://research.nii.ac.jp/ntcir/ntcir-14/tasks.html
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NTCIR-14
Short Text Conversation
Task (STC-3)

e Three new subtasks

—Chinese Emotional Conversation Generation
(CECG)

— Dialogue Quality (DQ)
(for Chinese and English)

—Nugget Detection (ND)
(for Chinese and English)

http://research.nii.ac.jp/ntcir/ntcir-14/tasks.html
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NTCIR-14 STC-3 CECG
Time Schedule

CECG
— Aug 31, 2018 CECG registration due
— Sep 15, 2018 Training data released
— Nov 15, 2018 Test data released
— Nov 25, 2018 Run submissions due
ALL
— Dec 20, 2018 Evaluation results and draft overview released
— Feb 1, 2019 Participant paper submissions due
— Mar 1, 2019 Acceptance notification
— Mar 20, 2019 All camera-ready papers due
— Jun 2019 NTCIR-14 Conference & EVIA 2019 in NI, Tokyo

http://coai.cs.tsinghua.edu.cn/hml/challenge/time schedule/
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Given post:

EMESHBRABAN =mWT
The man who cooks and loves dogs is very handsome!

Emotion Coherence Emotion

Response Chinese / Translated English Class  and Fluency Consistency Label

Response 1 &R 649 B AT AR 6499 o 2R Yes Yes 2
The man who cooks is handsome. Like

Response 2 "4 » KL WAF © B4 Yes No 1
Haha, | feel the same way. Like

Response 3 XA WRE W, 25 E oy 7 R % No Yes 0
Which movie is this from? Disgust

Response 4 "2%5 AR © R No No 0
Haha, the same to you. Like

Response 5 xR ZAR & o R % No Yes 0
| love you, will you. Disgust

Response 6 X & 5] £ S ] #4938 | RE No No 0
This is the same way of the same doctrine! Disgust

http://coai.cs.tsinghua.edu.cn/hml/challenge/evaluation _metric/
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NLPCC
Emotion Classification Challenge
6 classes (64%)

0: Other

1: Like

2: Sadness
3: Disgust

4. Anger

5: Happiness

http://coai.cs.tsinghua.edu.cn/hml/challenge/dataset description/
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Chinese Emotional Conversation Generation
(CECG)

Post
(Given)

ZNERMBRAFAN EIHT !
The man who cooks and loves dogs is very handsome!

& AREN—H THREFZIE |

Daddy, tomorrow is June 1th Children’s Day. Please take me
out to play!

W EFOANLS > 2R
It's sad to be ignored by someone that you really care, and
it's harder to pretend that you don't care.

KR EIGS RIE | RBRIERKREHR®? | 7]

Harbin is in the snow! Are you going to freeze me to
death?!?!

REHF—RBE  BRLBREMG -

| wanted to learn the vicissitudes of life, but | became sadder.

mEBAET » =B

SR—BERMAEBAING - BRBRE - 2E BTy |
| have been training at the seaside all day. Though very tired, |
still very happy!

Emotion
Category
(Given)

53 (4
Like
53 (4

Like

%15
Sadness

= 9k
R=1PY

Like

%15
Sadness

Happiness

Response

(to be generated)
R BN AR 67T -
The man who cooks is handsome.
¥ —m e
Yes, of course.

AA&ES - LT -
| am concerned with it, because | care
about it.

EREARE DR E
Keep warm. Watch out for getting
cold!

BA—NBGEHEF -
It a sad story.

AR F ]
Yeah, happy!

http://coai.cs.tsinghua.edu.cn/hml/challenge/task definition/
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Chinese Emotional Conversation Generation

(CECG)

Dataset

* 1,110,000 Weibo post-response pairs

— [[[post,post_label],[response,response_label]],
[[post,post_label],[response,response labell],...].

http://coai.cs.tsinghua.edu.cn/hml/challenge/dataset description/
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Fluency judgement on responses

with repetitive words

Response

Fluency

B, Bg, BHE.

Yes

ok, FuE, FOE !

Yes

SEIE-NESTIF -4

Yes

MEREhE, SR

Yes

N]3]§3]

Yes

KT BT BRI EAXSS EART BRIXST BRI BT AT B XSS BIX B

No

BT

T IS R R ME AME ME T

No

R CECE CECECE CECECE G
GG CECECECECECE G G

ﬁﬂ&ﬂﬁ%ﬂlﬁﬂlﬁﬂ!ﬁﬁ!&'ﬂﬁ fx’ﬁ%% %k&? =]

No

No

B F!

No

67



Sample responses generated by
Seg2Seq and ECM
(Emotional Chatting Machine)

Post Model Response(Original) Response(Translated)
Seq2Seq A, BE— W RS — /M2 FWH. | A promise is what a cheater says to a fool.
R, BRI T Like 7&1‘% E— "I\‘:‘F?'T ﬂ(:l@:f" Pr01jnise is a single-minded fool
— MBI Happy | ®E#E—/FOLHET I'm just a happy fool
A promise 1s what a cheater ECM | Sad R RGBT I am a sad fool
says to a fool. - -
Disgust | — /M7 s — =TT A cheater says to a fool
Angry AEREAE, RIERET! Whatever you believe or not, I trust in 1t!
Seq2Seq HE AR IR B R T Ok . After knowing the truth. I burst mto tears.
Like KeI®ET, KAIET ! Too lovely, 1t’s too lovely.
Sl FUAR O TR 2 K YT TS d ,
Knowing the truth. I laughed Happy %ﬁ%ﬂﬁ HEH )KT I can’t help laugh myself to tears.
myself to tears ECM | Sad I IRREE T k. After knowing the truth. I burst into tears.
Disgust | iX /2 HA)E 2 FE ) ? Is this true?
Angry |fH4ER? REH. What do you mean? I don’t understand.
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Sample responses generated by
Seg2Seq and ECM
(Emotional Chatting Machine)

Post

i, R — TS
A promise 1s what a cheater
says to a fool.

Model Response(Original)
Seq2Seq A, BE— W TS —METI .
Like EKHER—AINEF BT
Happy | #E#EZ2—1FOHET
ECM | Sad B —EhmEr
Disgust | — /"W T & —MET T
Angry | REHRERE, RERET!
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Emotional Short Text Conversation

(ESTC)
Dataset
Posts 217.905
Angry | 234,635
Disgust | 689,295
Training Happy | 306,364
Responses |y e~ 1.276.954
~ Sad 537.028
Other 1,365,371
Validation Posts 1.000
Test Posts 1.000
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Conversations

with/without considering emotion
Emotional Chatting Machine (ECM)

e User: Worst day ever. | arrived late because of the traffic.

1.

o s Wb

Basic Seg2Seq: You were late.

ECM (Like): | am always here to support you.

ECM (Happy): Keep smiling! Things will get better.
ECM (Sad): It’s depressing.

ECM (Disgust): Sometimes life just sucks.

ECM (Angry): The traffic is too bad!
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Overview of
Emotional Chatting Machine (ECM)

Corpus Traming Data ECM _Post
| Post, I_’| | | Post H ! |L|ke | < guécst-dlyemlmmed]atebemmofthc
Encoder »| Decoder
[Pt o Rempome, || | o | | [Pors Fo oo [y [ | 5
Classifier " Emotional Responses
e e e ————. .
[Post, |-»{ Response, | [ Post, |-»{ Response, [ Disgust Emotion || Tntemal | | External || |Sad 1ts depressing e
Embedding | | Memory | | Memory Disgust | Sometimes life just sucks.
------------ Angry | The traffic is too bad!
( |
b e e e e J e e — ]
\ '

Inference
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Emotional Chatting Machine (ECM)

Overview of

Corpus Traming Data
Post, —»| Response, Post; (—=| Response; |Like
Post, —»| Response, Emotion Post, — Response, | Happy

| Classifier
Post; | Response, Post; —»| Response, |Sad
Post, (—»| Response, Post, —»( Response, |Disgust
l
) '
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Overview of
Emotional Chatting Machine (ECM)

Post
ECM <— Worst day ever. I armived late because of the
traffic.
Encoder || Decoder
T Emotional Responses
+ + ‘ Like |Iam always here to support you.
| Ha smulmg! Things will get better.
Emotion Internal External sadm }:ep i grmleet
Embeddin Memory | | Mem Disgust | Sometimes life just sucks.
= b Angry | The traffic 1s too bad!

I
A L J

'

Inference
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Data flow of the decoder with an
internal memory

word vector next word
e(y.,) Y
Decoder L.,
state vector [‘(J’ );s ;c’] Write Gate
8.1 aé - - > GRU 8, - )
™ g
l M B4

C, Read Gate _
Attention [— - Read | Internal Vrite
g: M!, | Memory M,
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Data flow of the decoder with an
external memory

. » Emotion lovely
M. *| Softmax v
External Type
- > ¥
Memory Selector
Generic
—
; . Softmax person
I

f f

what a

... —| GRU —>| GRU |—>--
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Sample responses generated by
Seg2Seq and ECM
(Emotional Chatting Machine)

Post Model Response(Original)
Seq2Seq HIH FAHR R EH T K.
Like Ke[®ET, KAIET !
WEANGRRE K | [rappy | RERREBIR T
myself to tears ECM | Sad HIE FAH KB EE T K.
Disgust | iX 2 HAE 25 ?
Angry | Ha&E? REHM.
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Chinese Emotional Conversation Generation

(CECG)
Evaluation Metric

* Emotion Consistency

— whether the emotion class of a generated response
is the same as the pre-specified class.

e Coherence

— whether the response is appropriate in terms of
both logically coherent and topic relevant content.

* Fluency

— whether the response is fluent in grammar and
acceptable as a natural language response.

http://coai.cs.tsinghua.edu.cn/hml/challenge/evaluation _metric/
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Chinese Emotional Conversation
Generation (CECG)
Evaluation Metric

IF Coherence and Fluency
IF Emotion Consistency
LABEL 2
ELSE
LABEL 1
ELSE
LABEL O

http://coai.cs.tsinghua.edu.cn/hml/challenge/evaluation _metric/
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Sequence-to-sequence Learning with

Attention for Generation-based STC
|Post:#E FuL 8 AE R ER M A F

Only those who are kind can see the real view of Meili snow mountain.

Encoder Module E

Attention |
Decoder Module D

\_ Generated response : i & & #& B 4 F.4

The summit of this snow mountain hasn't been reached.




General Framework of Controllable
Short-Text-Conversation Generation
with External Memory

Post: # 2 F.4 8 A% R 4 ER 8 A & .

Only those who are kind can see the real view of Meili snow mountain.

Encoder Module E

«HARRNNE
w A NN NN

joint context ¢

Decoder Module D

» Inputsemantickey: &l

o
Semantic Key %
Mapper &
-
Outputsemantickey: &k o
v
Memory Module M External Memory
QERRRRRRRRInenn
m o ppppnnapnntnnnn
r QIRRRRRRRRNTIRTN
address: & i nowmounay | DIDIDDNRRDNNRNTIE

L Generatedresponse: X & & #& B &) F.4

The summit of this snow mountain hasn’t been reached.

o>

attention

— seq2seq

memory read

I memory cell
I hidden vector
I context vector
[ memory vector
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Controllable Short Text Conversation Examples

EWEAFTIFRAF A EFAELATALE!

Fost Li Na is great! China’s first World Tennis Grand Slam champion!
FHEEXAFT!
NRM Li Na is the world champion!
E X R )
MrRNN Come on, L1 Na. Come on!
Key-Word Response
=T FREENLAFH]
ESED world Li Na is the best in the world!
FHE FiE F HH A
China Li Na is the pride of China!
M L P EEYSEXTT
tennis China Tennis Open, come on!
Post BRABZERRS & RBHTERRF=REFHA
A touching organ donation advertisement, please thank those who gave you a second life.
NRM | FHRE=REFEHA
A man who gives me a second life.
RNN BHE— A
Mr Thanks for everyone!
Key-Word Response
E3 RHEFETH—I1
life Thanks for everything given by life!
[ BEF HATERETRNA -
ESED organ Thanks for those organ donors.
rE REAEH T ]
advertisement | A very touching advertisement!
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Comments Generated Using Different
Semantic key Mapping Methods

AT enEw & ROAMEA.

Post A good society should be composed of people of kindness.
Mapping-Method | Key-Word Response
. ER ERE—FEW.
[dentity Mapper kindness Kindness is a belief.
nE ERE—FIE.
Synonym friendliness | Kindness is a virtue.
2% AR ALENES ETH.
Antonym evil A society without evils is more terrifying.
Embeddin EE ) FRE—FEEEE -
g optimism Optimism is an attitude of life.
i R&G?
Common-Reply l;a"y E,Ie:ﬁ“y’; &
right Right, right.
person Every person has a side of kindness.
Random FH FHAREEELRAT
China The gap between the wealthy and the poor in China is too big.
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Generated Responses of Knowledge
Introduction by External Memory

Post RREXPAEE?
What is your favorite constellation?
Key-Word | Response
B 78 & BREXERE .

: Capricorn | I love Capricorn.
Semantic-K
WY TR | RERTEAEK-

Sagittarius | I am a Sagittarius and I like it.

Post SREAEOEY KFAT -
Jay Chou’s movie is so nice today.
Key-Word | Response

Semantic-Key | & AAG 6] FL AR AT .
song Jay Chou’s songs are nice too.

POSt &%%E’,f&;‘g% =
Van Gogh’s paintings are very beautiful.
Key-Word | Response
@) B & EKomETOmAaR.

: sunflower | The Sunflower by Van Gogh.

SemanticKey 1=z CTTIN T Tamm

Holland Van Gogh’s paintings are very beautiful.

84



Welcome to NTCIR-14 STC-3

CECG
— Aug 31, 2018 CECG registration due
— Sep 15, 2018 Training data released
— Nov 15, 2018 Test data released
— Nov 25, 2018 Run submissions due
ALL
— Dec 20, 2018 Evaluation results and draft overview released
— Feb 1, 2019 Participant paper submissions due
— Mar 1, 2019 Acceptance notification
— Mar 20, 2019 All camera-ready papers due
— Jun 2019 NTCIR-14 Conference & EVIA 2019 in NI, Tokyo

http://coai.cs.tsinghua.edu.cn/hml/challenge/time schedule/
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Summary

 NTCIR Evaluation
* Question Answering (QA)
* Short Text Conversation (STC)
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