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Question Answering(QA)
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Driving the task
' Spoken Dialogue Language
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" Multi Agent Systems
" User-Initiative
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2.1 S:Ican schedule an appointment for you. What day?
2.2a U: Tuesday.
2.2b U:Tuesday at 11:30 a.m. would work for me.
2.2¢ U: I need an appointment in the evening.

2.2d U: So I have to wait to get this service?
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l.1a S: 1 can schedule an appointment for you. What day?

‘ Scheduling Stations
! System-Initiative
" Automated Call Center



1.1b S: I can schedule an appointment for you. Available days and times
include: Monday at 9:30 a.m., 10:15 a.m., and 4:45 p.m.; Tuesday at 8:00

am., 8:15am. ...
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3.1 S: Would you like to have an appointment?
3.2 U: Yes.

3.3a S: Okay, how about Friday at 2:30 p.m.
3.3b S: Okay, on what day?
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Single Utterances

Multi Utterances

Multi Participant
Passive Listener

* Limited Mixed-Initiative
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1. M: I need to get to Detroit, Syracuse, and Montreal.

Focus

Gather Constraints
Background Information
Instantiate Solution
Criticize

N

AR



2. S: Ok. [highlights the three cities]

3. M: Let’s send the trains from Chicago to Detroit.

4. S: Ok. [draws route from Chicago to Detroit via Toledo] But the
terminal at Toledo is delaying traffic due to bad weather. Trains will take
an additional five hours to move through there. [highlight Toledo red]

5. M: That’s ok. Now let’s go from Atlanta up to Syracuse.

6. S: Please tell me a route to use to get from Atlanta to Syracuse.
[highlight engine at Atlanta and city Syracuse]

7. M: Go via Charleston and Pittsburgh.

8. S: Ok. [draws route via Cincinnati] But traffic through Cincinnati is
being delayed due to construction.

9. M: Ok, let’s go via Charleston and Buffalo instead.

10. S: No problem. [draws route]

11. M: That’s great.

12. S: I hope it was helpful.

13. M: Finally, I want to go to Montreal from Philadelphia.

14. S: Ok. [draws route]

15. M: That’s great. I’m done.
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Assertions
Commands
Questions
Prompts
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E: “And they are, in your gen you’ll find that they’ve relocated into the
labeled common area” (ASSERT — E control)
C: “That’s right.” (PROMPT — E control)
E: “Yeah.” (PROMPT — E abdicates control)

C: “I’ve got two in there. There are two of them.” (ASSERT — C control)
E: “Right.” (PROMPT — C control)

C: “And there’s another one which is % RESA” (ASSERT — C control)
E: “Ok um.” (PROMPT — C control)

C: “VS.” (ASSERT — C control)

E: “Right.” (PROMPT — C control)

C: “Mm.” (PROMPT — C abdicate control)

E: “Right and you haven’t got. I assume you haven’t got local labeled

common with those labels.” (QUESTION — E control)
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' Abdication
! Repetition/Summary
' Interrupt
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4.1
4.2
4.3
4.4

A: ... the only way I could do that was to take a to take a one third down

and to take back a mortgage. (ASSERTION)

2. B: When you talk about one third put a number on it. (QUESTION)
3. A:uh 15 thou. (ASSERTION, but response)
4. B: go ahead. (PROMPT)

5. A: and then I’'m a mortgage back for 36.
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S: I can schedule an appointment for you. What day?
U: Tuesday.

S: What time on Tuesdat?

U: In the morning.

4.5a S: What time on Tuesday morning?

' Coherence
" Rhetorical Relation
" Grice’s Maxim of Quantity
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4.5b S: What about 9:30 a.m. Tuesday morning?
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' Choice of Task

" Choice of Speaker
' Turn-Taking

' Choice of Outcome
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" Mixed-Initiative Movie Information Consultant(MIMIC)
" Task-Initiative

‘ Dialogue-Initiative

' Semantic Interpretation
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sl
TakeOverTask
NoNewInfo
InvalidAction
InvalidActionResolved
AmbiguousAction
AmbiguousActionResolved

TakeOverTask

NoNewInfo

InvalidAction
InvalidActionResolved
AmbiguousAction
AmbiguousActionResolved

BT ISTY
m¢—tot({speaker}) = 0.35; my—t0t(0) = 0.65
My-nni({hearer}) = 0.35;m;_nni(0) = 0.65
m¢—ia({hearer}) = 0.35; m;-;0(©) = 0.65
mi-iar({hearer}) = 0.35; m;_;ar(©) = 0.65
Mi-aa({hearer}) = 0.35; mi—.q(0) = 0.65
m"‘“"({spcaker}) = 0.35; M¢—aar(0) = 0.65

OB JBLl(a

my-tot({speaker}) = 0.35; ma—t0t(©) = 0.65
Mg—nni({hearer}) = 0.35; my—rni(©) = 0.65
mq-ia({hearer}) = 0.7, mg-;(0) = 0.3
My—iar({hearer}) = 0.7, my_;sr(©) = 0.3
Ma-aa({hearer}) = 0.7; Mg-aa(0) = 0.3
md'a‘"({speaker}) = 07» md—aar(e) =03
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Select-Goal(SemRep):
(1) If AmbiguousAction detected
2 ambiguous-attr < get-ambiguous(SemRep)

/* get name of ambiguous attribute */
3) If (number-values(ambiguous-attr) == 0)
/* attribute unspecified */

4) Instantiate(ambiguous-attr)
) Else /* more than one value specified */
(6) Constrain(ambiguous-attr)

(7) Else if InvalidAction detected

(8) ProvideNegativeAnswer(SemRep)
(9) Else /* well-formed query */

(10) answer < database-query(SemRep)
(11) ProvideAnswer(answer)
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“Task + Dialogue | Dialogue None
Constrain Clanfy Clarify Acknowledge
Instantiate GiveOptions InfoSeek Acknowledge
InfoSeek
ProvideAnswer Answer Answer Answer
LimitedPrompt OpenPrompt
ProvideNegativeAnswer | NotifyFailure NotifyFailure | NotifyFailure
SuggestAlternative | OpenPrompt
LimitedPrompt

Dialogue Act Template

Clarify “Did you say < voluey > ..., or < value, D7’

Acknowledge “Uh-huh.”

GiveOptions “Choices for < attribute > are < value; > ... < value, >."

InfoSeek “What < attribute > would you like?”

Answer Eg. “< movie > is playing at < theater > at < timey > ... < time, >
OpenPrompt “Can | help you with anything else?”

LimitedPrompt ~ “Please say the name of the movie or theater or town you would like information about.”
NotifyFailure Eg., “< movie > is not playing at < theater > .

SuggestAltemative  Eg., “< movie > is playing at < alternativetheater > at < timey > ... < time, >."
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Utterance Task Dialogue
Initiative Initiative
(1) S: Hello, this is MIMIC, the movie information system. User System
(2) How can I help you?

(3) U: What time is Analyze This playing in Montclair?
[what time is analyze this playing in montclair]

4 S:  What theater would you like? User System
(5) U Montclair.

[montclair]
(6) S: Choices for theater are Wetlmont Theater and Clearviews Screening Zone. System  System
7 What theater would you like?

(8 U: Clearviews Screening Zone.
[um movie screening zone]

(9) S:  Analyze This is playing at Clearviews Screening Zone in Montclair at 1:15pm, 4:10pm, ~ System  System
and 6:30pm.

(10) Please say the name of the movie or theater or town you would like information about.

(11) What time is Analyze This playing at the Wellmont Theater?
[what time is analyze this playing at the wellmont theater]

(12) S:  Analyze This is playing at Wellmont Theater in Montclair at 3:15pm, 5:45pm, 8:20pm, ~ User System
and 10:10pm.

(13) Can I help you with anything else?
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Utterance Preference Stack
S: On what day would you like to schedule an appointment? | [ ]
C: Monday. [Mon]
S: What time on Monday? [Mon]
C: Afternoon. [Mon aft, Mon)
S: How about 3pm? [Mon 3pm, Mon aft, Mon|
C: Oh no, make that Tuesday [Tue]
S: What time on Tuesday? [Tue)
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‘ Sequential Decision Process
" Conflict
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‘ Negotiation
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Summaries No No No No Yes Yes Yes Yes
Negotiation No Yes No Yes No Yes No Yes
Continuous No No Yes Yes No No Yes Yes
Mode

Time (secs.) | 82.398  70.782 44.528 43.263 84.363 31.822 46.685 41.619
Utterances 39.921 26.667 26.650 25.784 45.035 25.276 29.415 26.969

Branches 6.188  4.394 3.412 3334 6.135 3.655 3.400  3.289
Explored
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" Unsolicited Reporting
' Subdialogue Invocation
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Husband: Della, Something interesting happened today that I want to tell
you.
Wife: Itoo have something exciting to tell you, Jim.

Husband: Do you want to go first or shall I tell you my story?
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pizzaorder(size,topping,crust)
{
if (unfilled(size)){
/* prompt for size */
}
if (unfilled(topping)){
/* prompt for topping */
}
if (unfilled(crust)){
/* prompt for crust */
}
}
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Traditional Browser
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partial input specification window
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‘ Subdialogue Initiation
" Fixed-Subtask Initiative
' Negotiated Mixed-Initiative
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Penn Multiparty Standard Coding
Kappa Statistic

Coconut Scheme
Forward-looking Function

° Backward-looking Function
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<personA controll="A">My wife said to have a lawyer look at the contract.</personA>

<personB controll="A">That's always a good idea.</personB>
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" Euclidean Distance
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Abstract

In Interactive Question Answering (IQA) systems, users will ask their questions in a
natural language and receive related responses. Because of the interactions in these
systems, users can raise descriptions about their questions and increase accuracy.
Human conversations have many features, one of which is the control of the
conversation. In these conversations, control may be exchanged between people. Such
interactions have a mixed-initiative feature. In these conversations, at any one time, a
person may take the initiative and change the direction of the conversation. Mixed-
initiative feature is an important and effective aspect of helping people work together to
solve problems and make people as a team more productive.

The purpose of this research is to detect the conversation controller in interactive
question answering systems using statistical techniques. This method, unlike other
methods, which mainly uses semantic and grammatical analysis, uses statistical
methods without semantic and cognitive analysis and is therefore independent of the
language. In order to detect the controller in this way, it is only necessary to prepare the
database and train the system with this database. In this research, a database is designed
for this purpose. To detect the controller, methods such as euclidean distance, hamming,
minkowski, naive bayes, k-nearest neighbour, k-means, support vector machine, cosine
similarity, and TF-IDF have been used. The best performance in this system is the

support vector machine model with 91.49%.
Keywords: Interactive Question Answering (IQA), Mixed-initiative, Conversation

controller, Initiative, Statistical methods
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