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Which techniques are most critical for the
current chatbot state-of-the-art? S

%TZZTHV“HH:

- Making personalized, lower volume search more rele :
we cannot just learn from which search results peopte -
choose, like web search engines do => We need to get
closer to ‘understanding’ and apply syntactic-level
analysis

- We need to systematically learn how intelligent people
organize their thoughts: we cannot just learn from
available conversations => We need to rely

on discourse-level analysis in
dialogue management

Not like some customer
support agents




The plan

Lessons learned from chatbot failures
How to build a chatbot you can demo
Apache OpenNLP.Similarity and OpenNLP.Chatbot

Search Engineering for chatbots: informative and
uninformative parts of answers

Content management for chatbots
Dialogue management: rhetorical agreement
Dialogue management: building a dialogue from initial

query
Chatbots tackling argumentation



Issues with currently available chatbots



Issues with currently available chatbots

There is a lot of buzz about chatbots but it is hard to find an actual demo

Nups://watson-assistant-aemo.ng.niuemix.ney v
Quickly build and deploy chatbots and virtual agents across a variety of channels, ... In this demo,
imagine you're in the driver's seat and Watson is your co-pilot.

Visual Chatbot @

demo.visualdialog.org/ v

Visual ChatBot: Lets talk to bot! ... Hi, | am a Visual Chatbot, capable of answering a sequence of
questions about images. Please upload an image and fire away ...

ChatBot and LiveChat Demo | WIX App Market | Wix.com @ @5l
https://www.wix.com/app-market/chatbot-and-livechat/demo v

Add a Chatbot to your Wix site. Help visitors with instant answers. Generate sales leads. ChatBot and
LiveChat. Multiple Languages ...

Videos

... they are not

really available.
Vendors are shy
to demo their
chatbots so show
videos instead

Chatbots now are
like aviation was
in 1900s



Most e
chatbots
available
cannot

answer basic . -
guestions o 6 Chetotand iecrat

| 1 understand you want me to tumn Owerview Demo Featres & Pricng  Reviews

What is your occupation,

I'm a student what is your occupation?
Software. What do you study?

I'm a student teacher.
Which subjects do you teach.

| That question is out of scope for

I am Chomsky, your chatbot

whart s poputation of Brazi|

Aak Cromky
You:

Nes

...once they are . ,
formulated in a slightly esdvhians Bl ormty i e e It could not answer
different form My i & Dese Journing bran questions about tire
- : L kg e pressure of a
(syntactic, semantic) ey P
to what was trained / 0 e M At .

specified

not differentiate

between 'turning on'
and 'turning off’



100 Web Search Results for Online
Chatbot Demo

- 5% bots can support some form of conversation so that
information cannot be acquired, but there is a feeling of
cohesiveness (such as Mitsuku).

- 5% can answer questions like name, color, basic food and
occupation but not really support conversation. They avoid
understanding more complex questions by asking back

- 15% of deep learning-based bots — hard to find any correlation
between questions and answers

- 20% is a movie, not actdal demo
- The rest 55% are jus bsites talking about chatbots

4 \ & Secure | https://scratch.mit.edu/projects/2885715/#player

e Explore Tips

Chatbot Demo

remixed by RoboNeo9

It is not always clear ifitis a
social bot to keep a user

chatting or a task-oriented bot
to help this user with
something




And those available ...

- Do not really support conversations

- Answer simple questions like a rudimentary
search engine

- Most major vendors such as Microsoft Bot
Framework, IBM Bluemix and Google’s
DialogueFlow do not demo chatbots built
by their own teams or built by their
customers

T2 IR =il a>r {3'. s 1 A 1

wosmerrze wrnes AN ARTIFICIAL LIFEFORM LIVING ON THE NET

home ¢ chat to me ¢ news ¢ chatlogs « tips ¢ contact us ¢ awards  free aiml files  links «

>
Rentalcars.com

You - who else
WORLDWIDE Mitsuku - Mike.
CAR HIRE

The only chatbot capable of
supporting some form of s
conversation (not ey k- wosatradar
necessarily meaningful but Mk . b o e e
somewhat concise) was ettt

You - which parks do you go to
M itS u ku Mitsuku - The big one, | think.
You - what is your favorite outdoor
activity
Mitsuku - Probably walking in the park.




Example of an unsuccessful attempt at

building a virtual assistant

As of March 2018, this is due, In
particular, to a lack of dialogue

management and also a lack of
ontology support for the entities
Customer service involved.

Do you have questions?

The Virtual Assistant’ has answers. Ask about passwords, beneficiaries, and offre -related topics.

Welcome.
How can we help you?

Type your question here Ask ‘



L
Customer perception of Alexa Prize

Socialbot

Alexa Prize Socialbots » Customer reviews

Customer reviews
WRIIIILY 89

2.2 out of 5stars ¥

Sstar || | 17%
4star || | 9%
3star || | 8%
2star i | 7% Write a review
Istar || | 59%

Top positive review
See all 23 positive reviews »

20 people found this helpful

Yrrrvr i Well Done In Higher Education and
Technology Advancement

By Lee Almodovar on October 12, 2017

First of all, the amount of whining from the one-star
people. Cut it out. It's a skill that was tied to an
Amazon Prize thing that puts out a competition with
higher educational institutions to further the
research and advancement of human-machine
interaction. Without that precedence being set by
Amazon and others, we wouldn't have Alexa (or
Google's voice assistant, or Microsoft's Cortana), and

Alexa Prize Socialbots

by Amazon

Top critical review
See all 66 critical reviews »

12 people found this helpful
Y7775 I'm not sure how to rate this

By Amazon Customer on May 19, 2017

The idea behind this is really good - help develop
socialbots. The bots themselves are really terrible. |
got one that randomly said, "I'm sorry Angela." That's
not my name... and | never told it my name... and
there was no reason for it to apologize. | got another
bot that held... let's just say some uncouth political
opinions that it randomly spouted off when it was
supposed to be talking about hockey. One said the
word YOU about 20 times in a row. I've seen way, way



How to build a chatbot you can demo



How to build a chatbot NOT in 10 minutes
and NOT relying on an enterprise platform

- Chatbot needs to differentiate between a user asking it
to do something versus answer a question.

- For a chatbot in a given domain, all basic methods
and components need to be thoroughly considered
and rejected only if there is sufficient evidence and
confidence.

If you rely

on an
- A chatbot needs to assess relevance between a user enterprise
question and an answer to be provided in a chatbot dev.
meaningful, interpretable way, matching some formal| o Eiei ) -
representations of these instead of just computing a result would
similarity in numerical space. not be good
- One needs a systematic, interpretable way to build for
dialogues. Sometimes, even a detailed initial enterprise. ..

utterance can give a hint on how to build a dialogue
structure, relying on discourse analysis



How to build a chatbot you can demo

- Dialogue management is hard, and conducting a
meaningful conversation leading to a task completion is
very hard in an open domain setting. Therefore at least
maintaining a pair of consecutive chatbot utterances with
coreference will impress the user. A simple sequence of
user questions ‘which option to chose’ followed by ‘how

long will it take’ should make the chatbot link option and If you just

it to properly answer the second question. learn from
- Frequently, simple dialogue management strategy such customer

as clarification requests and pre-built navigation patterns support logs

suffice.

- A chatbot needs to automatically learn stuff from various NS banki
available sources such as the web for all kinds of tasks, misrepresen
including entity extraction, understanding what kind of their non-
entity it is and identifying relationships between entities sufficient

- A content for chatbot needs to be well-prepared and fund rules ...
organized



How NOT to build a chatbot you can

demo

Just throw tons of dialogue data at a machine

learning system and believe that it will figure all
the above items automatically for you and
somehow start chatting

No easy way...
step-by-state
feature engineering
and architectural
design is required.

Chatbots work with linguistic structures
interpretable by humans so you cannot just
convert linguistic features into numbers

and expect the system to acquire intelligence



How NOT to build dialogue management
for demonstrable chatbot

L _ Unless we build a
Instead, form deterministic structures to guide garage door

desired dialogues opener chatbot



Communicating difficult topics

- In personal finance, there is a systematic misunderstanding
how banks charge insufficient fund fees and modify interest

rates

- Even human customer support agents have difficulties
communicating these issues

- We collect a dataset of customer complaints in banking and
learn discourse structures associated with heated arguments

- Then we enable our chatbot to operate with these discourse

structures = .
mgSgen’rs o L

ssssssssssss

As a result of conversation,
we want customer to * BARCLAYS Juniper Bank Consumer Reviews

Most Popular | Newest | More Options >
understand how banks can S
reorder transactlons tO Charge » | Tried to Play Fair and Then | Contacted the BBB

reviews & complaints.
N S F WILMINGTON, DELAWARE -- Not unlike most, I am in a bit of a
financial pickle. Recently graduating from college again,
ComiErES MiErumEHom: exhausting my unemployment, 401K, savings, and patience while
Juniper Bank desperately searching for a job. I am convinced they must not
100 S. West St. exist anymore. Jobs that is... Unfortunately for all of us Juniper is

Wilmington, DE 19801
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OpenNLP.Similarity



B
OpenNLP.Similarity

What is OpenNLP.Similarity?

OpenNLP.Similarity is an NLP engine which solves a number of text processing and search tasks based on OpenNLP and
Stanford NLP parsers. It is designed to be used by a non-linguist software engineer to build linguistically-enabled:

e search engines

e chat bots

e recommendation systems

¢ dialogue systems

» text analysis and semantic processing engines

¢ data-loss prevention system

e content & document generation tools

» text writing style, authenticity, sentiment, sensitivity to sharing recognizers

» general-purpose deterministic inductive learner equipped with abductive, deductive and analogical reasoning which
also embraces concept learning and tree kernel learning.

OpenNLP similarity provides a series of techniques to support the overall content pipeline, from text collection to cleaning,
classification, personalization and distribution. Technology and implementation of content pipeline developed at eBay is
described here.



Relevance
between a
question
and an
answer IS
measured
via parse
trees
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B
OpenNLP.Similarity.Chatbot

Creating a simple project

Create a project from MyMatcher.java.

Running a chat bot

First you need to set the resource directory. The simplest way is to download and unzip it from here. Then get a chat bot jar
from here. To run it (once the resource directory is set): java -jar cbjar It will take you to the prompt ">" to type your query.
An example session is in [examples] (https://github.com/bgalitsky/relevance-based-on-parse-
trees/tree/master/examples/botSessionExample.txt). The entry point for chat bot integration is here

Engines and Systems of OpenNLP.Similarity

Main relevance assessment function

It takes two texts and returns the cardinality of a maximum common subgraph representations of these texts. This measure
is supposed to be much more accurate than keyword statistics, compositional semantic models word2vec because
linguistic structure is taken into account, not just co-occurrences of keywords. Matching class in [matching packagel
(https://github.com/bgalitsky/relevance-based-on-parse-
trees/tree/master/src/main/java/opennlp/tools/parse_thicket/matching) has

List<List<ParseTreeChunk>> assessRelevance(String paral, String para2)

function which returns the list of [common phrases between these paragraphls.



_ 1. Define positive and negative classes of RR pairs:
a) Form the positive class from the rhetorically correct RR pairs

b) Form the negative class from the relevant but rhetorically foreign RR pairs
2. For each RR pair:

O pe n N L P. a) Parse each sentence

Stanford NLP Parser, NER, Sentiment module of (Manning et al., 2014, Recasens et al., 2013,
Lee atal 2013)

S i m i Ia ri ty b) Obtain VerbNet structure for verbs

VerbNet, JVerbNet (Kipper et al., 2008,

p ro Ce S S i n g http://projects.csail.mit.edu/jverbnet/).
c¢) Obtain coreferences

Stanford NLP Parser — Coreference

ﬂ OW a n d d) Obtain entity - entity and entity — sub-entity links
OpenNLP.Similarity.parse_thicket
components

¢) Build parse thicket pair for PTyy

f) Apply discourse parsing to obtain discourse tree pair DTy for RR pair

g) Align EDUs of DTy with PTyy

h) Merge aligned EDUs of DTy with PTyg
OpenNLP.Similarity.parse_thicket

i) Obtain DTy with VerbNet signatures for CAs

j) Obtain parse thicket with enriched RST relations
OpenNLP.Similarity.parse_thicket.rhetoric_structure

k) Build representation for Thicket Kernel learning

1) Build representation for Nearest Neighbor learning
OpenNLP . Similarity.parse_thicket

m) Improve text similarity assessment by word2vec model
Mikolov et al., 2011, https://deeplearning4j.org/
3. Apply Thicket Kernel learning
OpenNLP.Similarity.parse_thicket.kernel_interface
Moschitti 2006, http://disi.unitn.it/moschitti/Tree-Kernel htm
4. Apply Nearest Neighbor learning
OpenNLP.Similarity.jsmilearning
OpenNLP.Similarity.parse_thicket. matching




Search engineering for chatbots

Informative and uninformative parts of answers



Discourse trees and parts of answers

A good answer for:

Which camera shoots well in low light
How to shoot in low light

Low light camera

Low light conditions

OThe digital camer..

This camera shoots
well in low light

But not for:

Good shorts at a boat

Night boat _

Boat at night O rplanatin

Good shots

Good boat so I made a few good

Good night shots on a boat at
night

(s I made a few g.



Informative and S

uninformative - =
parts of answer —

Held in non-retirement

Q: How should | plan to pay for taxes resulting @ s
from converting to a Roth IRA? Using refrement accourt funds
A: To help maximize your retirement savings, it's
generally a good idea to consider not using the Topay the taes
proceeds from the conversion to pay the clboraton .
resulting tax costs. Instead, you should con-sidéer —— il reduoe e anount
using cash or other savings held in nonretirement Vou would have avalzbl
ac-counts. Using retirement account funds to pay
the taxes will reduce the amount you would have ——
available to potentially grow tax-free in your new o
Roth IRA. Additionally, if you are under 59, @ N
using funds from your retirement account could retrement account
result in an additional 10% tax penalty, which @
may significantly reduce the potential benefit of
conversion. — e

e b il

benefit of conversion



S
Informative and uninformative phrases in

answers (with respect to indexing)

phrases from the nucleus EDU:

- help maximize your retirement savings;

- proceeds from the conversion;

- cash or other savings held in nonretirement accounts;
- retirement account funds;

- using funds from your retirement account,

- result in an additional 10 % tax penalty.

list of satellite EDU expressions:

- it’s generally a good idea (not related to finance);

- pay the resulting tax costs (detached from the context);

- held in nonretirement accounts (detached from the context),

- to pay the taxes will reduce the amount ...(detached from the
context),

- you would have available to potentially ... (counterfactual
expressions, unlikely to occur in a user questlon)



Content Management System for
chatbots



Input, output and relevance support

Feeds, data
from the web,
user submitted
data

Content Pipeline

Collect
ion

Aggregati
on

Transfo Delivery
rmation

Index for search
and
recommendatio

2

Feed for
partners
(Bing.com,
regional online
magazines)

» Content collection from multiple sources (automated finding content on the web relevant

to given topic, feed processing;

« Content aggregation, cleaning, enrichment (de-duplication, cleaning, entity extraction,
forming links between different pieces of content with the same entity, auto-generation or
discovering of missing pieces of content;

» Content transformation to a form for search and recommendation (coordinating factual
and opinionated content, building index for search and recommendation;

« Content delivery (search and recommendation for web and mobile, personalization,
search engine marketing, sharing with partners).



Detailed
architecture
of chatbot
CMS

Harvesting

related articles

blogs, forums,
images, videos, |g |

location, time

7

Automated finding content
on the web for an entity,

| f

7

Building domain thesaurus J

—

/

—

Aggregation & cleaning

/

Opinion

De-duplication

filtering out irrelevant /
p meaningless

mining:

sentences,

Conducting web sentiment analysis
mining o
confirm/reject L
duplicate candidates Finding  references [%
between pieces of |_
7 7
T
1
Content transformation to a form for search \&
recommendation
Content... Jagging. ...and,
Inversion of classification. for particular.
opinionated gudignce. User knowledge

state analysis

Building index for

from webpages

partners

search Collecting user content
p —— Rule
) Engine
Content delivery
_/
Providing personalized Mobil (RE)
recommendations: matching obie
user taes with product taes /
Making search ::g:: e
more relevant recognition
Providing 7
Building  ads feed ©

Web
mining
engine

(WM)

Syntactic
Generaliza
tion engine
SG

Classifi
cation
engine
(CE)




Rhetorical agreement



An answer must match the style of question

Q: What does The Investigative Committee of
the Russian Federation do [ really do

A1: Mission statement. “The Investigative Committee
of the Russian Federation is the main federal
iInvestigating authority which operates as Russia's
Anti-corruption agency and has statutory
responsibility for inspecting the police forces,
combating police corruption and police misconduct, is
responsible for conducting investigations into local
authorities and federal governmental bodies.”

A2: An answer from the web. “Investigative Committee of the
Russian Federation is supposed to fight corruption. However,
top-rank officers of the Investigative Committee of the Russian
Federation are charged with creation of a criminal community.
Not only that, but their involvement in large bribes, money
laundering, obstruction of justice, abuse of power, extortion, and
racketeering has been reported. Due to the activities of these
officers, dozens of high-profile cases including the ones against
criminal lords had been ultimately ruined” (CrimeRussia 2016).




Discourse trees for official and unofficial

dNSWers

— = T
elaboration elaboration
contrast [ [Not onl ... orted .]] [ [Dueto ... ecases]] | [includi ... uined .] I

elaboration [is resp ... od [Investi ... ption .]
N
elaboration [[combati ... nduct ,]] If a SarCasm Can be
/ \4, detected in a
[ [The Inv ... federal]] elaboration questign, an answer
/ needs to include
[[investi ...thority]] ContraSting partS

[ [which o ... agency] ] elaboration

Official answer is just

K \J, joints, same-units and
[ [and has ... ibility] ] [ [for ins ... orces ] ] e/aboratlons




Question, clarification and answer

My husbands’ grandmother gave him his grandfathers truck. She signed the title over
but due to my husband having unpaid fines on his license, he was not able to get the
truck put in his name. | wanted to put in my name and paid the property tax and got
insurance for the truck. By the time it came to sending off the title and getting the
tag, | didn't have the money to do so. Now, due to circumstances, | am not going to
be able to afford the truck. | went to the insurance place and was refused a refund.
Since | am not going to have a tag on this truck, can | get the property tax refunded?

Are u talking about property tax refund, registration or insurance?
Insurance

The property tax is assessed on property that you own. Just because you chose to
not register it does not mean that you don't own it, so the tax is not refundable. Even
if you have not titled the vehicle yet, you still own it within the boundaries of the tax
district, so the tax is payable. Note that all states give you a limited amount of time to
transfer title and pay the use tax. If you apply late, there will be penalties on top of
the normal taxes and fees. You don't need to register it at the same time, but you
absolutely need to title it within the period of time stipulated in state law.



Agreement between a Q and A

e
(o]

[ [My husb ... truck .] ] elaboration | elaboration | [ [Now, d ... ances ] ] [ [lam no ... truck .] ] [ [ went ... e place] ] [ [and was ... efund .] ] [ [since ... truck ,] ] [ isitp ... unded 7]
| elaboraﬁon| [[amxget...stag,]] [[ldian..,smonay]] [mdow,]

[She sig ... husband] ] [ [having ... name .] ] [ [I wante ... my name] ] [ By the time ] l it came ... e title] ]

[ [and pai ... rty tax] ] [ [and got ... truck .] ]

Once relevance
is established,
coordination of
Discourse Trees
[[ s of Qand Ais
important to

[The pro ... roperty] ] [ that you own . l

[ [so the ... dable ] ]

| contrast | attribution

| attribution I [ [thatyo ... wnit,] ] need( Agent,
Y regstr( Aget, ca) select an answer
[[Justbe.“eglsmr]] [[ndoes“.otmean]] [[Evenil“.eye(,]] [[youstlmysblej] m {ifyou ... Ia(e,]] [[therew“. 1ees.]] [lYoudo llme,]]/[ elaborauonl Wlth Surtable

e o e
[imooer..owmc1] [ poty.crumal) Yy

[ [that al ... of time] ] [ [to tran ... r title] ]




---------------------------------------- COref-===-mmmmmmmmmmemmmeeann

s omemmmeemmmmeeeeaae Coref------

P L L e Coref----cccccccccccccaanaa- N . P e Coref---
R R LT EL T I e ‘Mehtion’

L] Mention) M -
Another Q/A
,M%@\m SO S AP 2> WY s N s o= N
I just a baby and it looks more like the husband | E my babywnh
rst-Sammee | e oo v P ;‘_CDM ______________ N ST O ::_'_‘_}DM _____

™ Mention' W

RST-contrast

conj
- Mcm?am /[CC
/ aux nmod nsua;pass amr\m»—nmod /—case ' s dobj-
B RB»neg mbcase auxoass N aux: f>:a% ™ @»% (<q Ensubj\_@nm
However it/ does not look like scared that he was cheating on me with another iady and | had her

RST-elaboration

RST-joint
Same entity

contrast
nrrod nmod
advcl case acl case
A mark det aux SS oet »mark A
N m’ e m Bz O

g with a baby bemg bom from an affalr as follows.

i
= RST-elaboration j j
2 det.
=
‘. ———— ¢———amod
conj—o—conj\
nummod nsubj ~ j oo 0
@ T Ve (<o b ¢

financial commitments.

CA(who, whom, with-what)

Same entity

option is for the
S 1
RST-joint ASTcontras “'{ con nmod nmod
xcomp: dobj \ 2 nmod(ase amc:ge / casedet
—JUX:
maet nsu DJ\WJ pma%/- dm (<d Wl/@pdetm»nmod nDMOO\R $2dvmod «—advmod IN/ det 8 IN m&de! m/—ukamod N
Another option is to have the  wife fully involved and have the  baby fully |nteqra.ted into the  family just like a child from a previous marriage.

F.ST-e\acorat\on(

Q: I just had a baby and it looks more like the husband | had my baby with. However it does not
look like me at all and | am scared that he was cheating on me with another lady and | had her kid.
This child is the best thing that has ever happened to me and | cannot imagine giving my baby to
the real mom.

A: Marital therapists advise on dealing with a child being born from an affair as follows. One option
is for the husband to avoid contact but just have the basic legal and financial commitments.
Another option is to have the wife fully involved and have the baby fully integrated into the family
iust like a child from a previous marriage.



Enabling Discourse Trees with Speech Acts

“...But Theranos has
struggled behind the scenes
to turn the excitement over its
technology into reality. At the

<laboration ~tibution end of 2014, the lab
instrument developed as the
I/ \+ \+ linchpin of its strategy handled
struggle(T |excitement(technology))

Jjust a small fraction of the
tests then sold to consumers,

[accordi ... oyees .] ]

[But The ... scenes] [to turn ... ality .]

according to four former

develop(T, jonly-fraction) 7
employees.

[At the ... veloped] [as the ...umers ]

When arbitrary are attached

to a discourse tree as labels of its terminal arcs, it
becomes clear that the author is trying to bring her
point across and not merely sharing a fact.



Building a dialogue from initial query



Building dialogue structure from the first
utterance for goal-oriented chatbots

- To build a dialogue scenario, we analyze the discourse tree of an
initial query of a customer support dialogue that is frequently complex
and multi-sentence.

- We then enforce rhetorical agreement between DT of the initial query
and DTs the answers, requests and responses.

- The chat bot should find answers, which are not only relevant by topic
but also suitable for a given step of a conversation and match the
guestion by style, argumentation patterns, communication means,
experience level and other domain-independent attributes.

Our approach is
different from learning

turn taking based on a
huge conversational
corpus

w =T

|

(0-00) (0:-00) (0 00)

(0--00) (0--00) (0 -00)




Customer support
dialogue

| cannot see myself on Google Earth, although | keep walking with my laptop outside of my
house and waving. | even started to catch my own attention but it is not working. | am
confident | am looking at my house since | typed my address.

Your business is important to us. Please make sure you are online when you are walking,
otherwise you would not be able to connect with Google Maps

Yes | am online, but still cannot see myself.

Privacy of our customers is very important to us. Google products will help you to catch
your own attention, but you will be anonymized. To confirm your identity, please type your
address. You will be able to see yourself in Google Plus

Thank you! | got it. | need to connect Google Maps and Google Plus



L
DT-As complement DT-Q
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Algorithm of utterance search

1) Build DT-Q;

2) Split DT-Q into parts Q;, O,, ... to correspond to 4;,
A Dy eees

3) Form search query for 4; from Q; in the form RS7-
relation [phrase] ;

4) Run the search against the set of dialogue utterances
and obtain the list of candidate answers for the first
step A, candidate;

5) Build DT-Acandidate for €ach candidate and ap-
prove/reject each based on complement(DT-Q, DT-
A Icandidate ) ,

6) Respond to the user with the selected 4; and receive
Ci;

7) Form search query for 4, from Q;&Cy;

8) Repeat steps 4) and 5) for 4,, respond to the user with
the selected 4, and receive Cy;

9) Conclude the session or switch to a human agent




M Od el Of a Q: Formulate the problem and Aj: Propose a first
associated issues: option for a solution
cu Sto mer e Present how it happened and address certain
* Explain why it happened associated issues
Su 0O rt e What had been tried from Q. _
p p * Believe why unsuccessful -I_{eq_uest some clari-
d |a I Og u e fication
C;: Confirm that solution from Ajy: Propose a se-
Aj has been tried cond solution op-
We don’t have to - Share results tion based on clari-
learn 1000s of - Present more associated issues fication C;
SEErEEET - Provide clarification - Reqpest more clar-
types. We just ification
need to support
well a limited C;: Confirm that solution from Conclude the ses-
number of A3 has been tried sion
dialogue modes to - Share results - Summarize out-
efficiently resolve - Provide clarification come

problems



C I a rl fl Catl onm Od e Get search results Produce a clarification

for input query and request for the user,

Initial identify common enumerating the iden-

Of th e d I a I O g u e Q topics in them g?;dte;;:fible topics

I I l a n ag e r Given a topic selected by the user,
form a list of candidate answers
User selects
clarification Build a DT for the question
option or re- Obtain the best DT for an answer
formulates the Select the best answer and provide it
query to the user
-Get ready to
User: -Accepts the current an- accept new query
swer -Select another
-Asks for another answer for a answer
given topic -Modify con-
-Requests to change topic straints and run
-Requests to drill into the select- new search
ed topic

t ¥




DT-Q1 vs DT-A2: Car repair domain

Q.: | have checked the spark plugs, replaced the battery,
also replaced ignition coils and the solenoid, but | still
could not start my car.

A.:. Is the engine getting spark and fuel? Will it start for a
couple seconds using starting fluid?

Q,: It did at first but not anymore. What should | do?

A, : Check fuel pressure. But If no pressure check the fuel
pump for possible fault. If you have fuel pressure, then
using a noid light make sure you have injector pulse. The
light should blink when cranking. If light is not blinking
does the check engine light come on with key on engine
off? If no light then look for a bad main relay or no power
to the engine control module.



DT-Q1 vs DT-A2

ut if no pressur...
have checked th.

f you have fuel ...

/‘Aion

/.:heck fu7é| pressu... )

/J
/
placed the batt.. Z / Flaboration

ration /
also put new igni. /"/
| /
{ahomﬁon ou have injector..

\ e light should ...

en using a noid..

ckground

Since Q, includes rhetoric relation of Contrast
(something is done correctly but still not
working), a detailed answer should include

hen cranking . ...

Condition: it is either done correctly or incorrectly,
so both cases need to be addressed



Data source for evaluation of dialogue

construction

Scraped from
www.2carpros.com
Contains the real-life car
problem diagnostics
scenarios

First utterance usually
include multiple
sentences, what has
been attempted, what has
been observed
Reasonable grammar for
syntactic and rhetoric
parsing

We used customer complaints
domain for discovering rhetoric

structures

& GitHub, Inc. [US] | https://github.com/bgalitsky/relevance-based-on-parse-trees/tre

0 This repository Pull requests Iss

bgalitsky / relevance-based-on-parse-trees
<> Code (D Issues 0 i) Pull requests 0 Il Projects 0 {

Branch: master v = relevance-based-on-parse-trees / examples /

g bgalitsky committed on Nov 27, 2017 added auto tagged ultimateDeception datas

[£) CarRepairData_AnswerAnatomyDataset2.csv... added LREC datasets



e
Evaluation results

Dialogue Q-A Q-AlI-C | Q-Al1-C- | Q-A1-C1-A2-

We considered type A2 C2-A3

the dialogue to

be built correctly
if an actual Baseline 1 62.3+4.5 | 60.2+5.6 | 58.2+5.0 52.5+5.7
dialogue from
the dataset is
formed, given DT-Q
the first Q as a dialogue 723+5.6 | 70.3x49 | 65.1+5.5 65.9+5.7
seed. formation

Otherwise, if the
sequence of

utterances does Limitations of our evaluation approach:
not occur in the since some actual dialogs are illogical and
dataset. we some synthetic dialogues built from distinct

’ ones can be plausible, but it allows
avoiding a manual assessment.

Baseline 2 67.0+4.8 | 63.8+4.8 | 57.3x5.3 55.6+5.9

consider it to be
incorrect.




Argumentation in Chatbots



Argumentation in Chatbots

To answer questions about controversial topics chatbot
needs:

to detect argumentation in user utterance
to back up its claim with proper argumentation patterns
recognize content with proper argumentation patterns



A claim and its CDT

“...But Theranos has struggled behind the When arbitrary

scenes to turn the excitement over its communicative actions are
technology into reality. At the end of 2014, the attached to DT as labels of
lab instrument developed as the linchpin of its its terminal arcs, it
Strategy handled just a small fraction of the tests PECOMES Cleartnating

. author is trying to bring hej
then sold to consumers, according to four former ooint across and not

employees.” explanation erely sharing a fact.

elaboration attribution
struggle(T Jexcitement(technology))

[ [But The ... scenes]] [ [to turn ... ality .]] background [accordl . oyees ]

develop(T, fonly-fraction)

[ [At the ... veloped]] [ [as the ... umers ,]]




CDT for an attempt by Theranos to acquit itself

“It is not unusual for disgruntled and terminated employees in
the heavily requlated health care industry to file complaints in
an effort to retaliate against employers for termination of
employment. Regulatory agencies have a process for
evaluating complaints, many of which are not substantiated.
Theranos trusts its regulators to properly investigate any

Communicative
actions as labels
for rhetoric
relations helps to
identify a text
which contains a

complaints.”
P heated
discussion
elaboration elaboration
/ \ I/ trust(T, re%amplaims)
[ [ltisn.. ndustry]] elaboration same-unit [ [Therano ... aints .]]
g h evaluate(regulators, complaints)
file(employee, complaint) retaliate(employee, Jemployer)
[ [to file ... effort]] [ [to reta ... yment .]] elaboration [ [many of ... iated .]]
[ [Regulat ... process]] [ [for eva ... aints ,]]




S
Another CDT for an attempt to make even

stronger counter-claim

“Theranos remains actively engaged with its regulators,
including CMS and the FDA, and no one, including the Wall
Street Journal, has provided Theranos a copy of the alleged
complaints to those agencies. Because Theranos has not seen
these alleged complaints, it has no basis on which to evaluate
the purported complaints.”

elaboration

—

elaboration elaboration

’/ \ / trust(T, remamplaints)

[ [ltisn.. ndustry]] elaboration same-unit [ [Therano ... aints .]]

- D evaluate(regulators, complaints)
file(employee, complaint) retaliate(employee jemployer)

[ [to file ... effort]] [ [to reta ... yment .]] elaboration [ [many of ... iated .]]

[ [Regulat ... process] ] [ [for eva ... aints ,] ]




Similarity between CDTs: maximal
common sub-CDTs with generalized

labels

elaboration

—

elaboration

sitefsay(DutchseGmmittee, €S |ble"estabhsh(rebels"unvestlgatlo,
investigatio'evidence) ~ Shooting_down"evidence )

[The rep ... dicates]




Numerical similarity between CDTs:
representation for kernel model

elaboration

—

I attribution | ’/[ elaboration‘\
believe cite [ stablish
ol elaboration , estab
‘i°'“'“'“°° committes, investigation,
hity investigation '
\'missilel\ — M’:‘
missile

[ NP-VP J PRP-VP-NP-VP J L »




How to detect argumentation reliably

Method Sources P R F1

Bag-of-words Keywords 57.2 53.1 55.07
Naive Bayes Keywords 59.4 55.0 57.12
Graph-based kNN Reduced Communicative Discourse Tree (DT only) 65.6 60.4 62.89
Graph-based kNN Reduced Communicative Discourse Tree 62.3 59.5 60.87

(Communicative actions only)

Graph-based kNN Full Communicative Discourse Tree 83.1 75.8 79.28
SVM Tree Kernel Reduced Communicative Discourse Tree (DT only) 63.6 628 63.20

SVM Tree Kernel Full Communicative Discourse Tree 82.4 77.0 79.61



Autistic and Schizophrenic chatbots

A rule-based ontology-enabled chatbot displays autistic
behavior: it answers adequately questions it "knows" and
performs actions which "sound familiar" to it. Once an
unknown domain or unanticipated kinds of conversation is
encountered, a rule-based chatbot tends to refuse
answering questions and is reluctant to interact in a new
way. [task-oriented dialogues]

Conversely, a deep/statistical learning-based chatbot
iInstead displays a schizophrenic behavior. It
energetically answers all kinds of questions, supports all
kinds of conversations, displaying a disorganized
thinking . The whole conversation usually does not make
sense, it is spontaneous and irresponsible, with random
topics. [non-task-oriented dialogues]



Conclusions 1

- We looked at how chatbots provide efficient access to
information which is hard to find via a search engine

- No “chit-chatting”. Resolve a customer problem by finding
correct solutions if possible, not just providing relevant
info.

- Trial and error are OK

- Systematically explore how dialogues can be coherent in
terms of their logical structure (expressed by means of

discourse analysis) O amazon alexa prive

Building bots, most groups
tend to learn answer

relevance and dialogue
management together




Conclusions 2

- We discovered that a dialogue structure could be built from
the discourse tree of an initial utterance if it attempts to
outline the whole problem

- This structure is built on top of the default conversational
structure implementing such features as clarification,
personalization or recommendation.

- If clarification scenario type is chosen, topics are
automatically formed by the chat bot and are presented for
a user to choose.

- Discourse analysis of dialogues support dialogue scenario
management in a universal way, for a broad range of
available text fragments and previously accumulated
responses.

Video showing chatbot helping to solve a difficult
problem for a user



