Notes for Meeting 20
Di al ogue Processing



Language as Communi cati on

Al t hough nost Al research on | anguage has focused on sentence
processi ng, human | anguage:

- often concerns sone form of extended di scourse

i nvol ves interaction anong two or nore agents
- supports communi cation anong those agents
- hel ps one or nore of the agents achieve their goals

These observations suggest different approaches to | anguage than
typically adopted



The Nature of Dial ogue

Many i nstances of human di scourse invol ve di al ogue between two
or nore participants who

- alternate between utterances

- take on established roles

- establish and el aborate on "conmmon ground"
- omt much of the inportant material

- infer mssing content using know edge

The ability to carry out extended dial ogue is a distinguishing
feature of human intelligence



Uses of Dial ogues

Humans carry out dialogues in nmany different settings and for nany
di fferent reasons:

- obtaining / giving information
- giving / follow ng commands

- teaching / learning materia

coordinating joint activity

Most di al ogue systens specialize in one of these areas, but nore
general approaches are possible.



The Eliza System

In the md-1960s, Joseph Wi zenbaum devel oped Eliza, an interactive,
t ext - based di al ogue system that minicked a Rogerian therapist.

This early programcarried out dialogue in a constrained setting by:
- drawi ng on stored stinulus-response patterns

- accessing these structures by sinple string matching

- resorting to conversational tactics to cover confusion

Eliza carried out only superficial conversations, but sone users were
convinced it was human.

Early Al researchers were critics of Eliza because it gave the illusion
of understanding without inferring neanings.

Col by’s Parry system which nodel ed a paranoid patient, had sonewhat
deeper capabilities, especially in |ater versions.



An Eliza Trace

Men are all alike.
I N WHAT WAY?
They’' re al ways buggi ng us about sonething or other.
CAN YOU THI NK OF A SPECI FI C EXAVPLE?
Well, ny boyfriend nade ne cone here.
YOUR BOYFRI END MADE YOU COVE HERE
He says |’ m depressed nuch of the tine.
I AM SORRY TO HEAR YOU ARE DEPRESSED
It’s true. | am unhappy
DO YOU THI NK COM NG HERE W LL HELP YOU NOT TO BE UNHAPPY
I need sonme hel p, that nuch seens certain.
VWHAT WOULD | T MEAN TO YQU | F YOU GOT SOVE HELP
Perhaps | could learn to get along with my nother.
TELL ME MORE ABOUT YOUR FAM LY
My not her takes care of ne.
VWHO ELSE IN YOUR FAM LY TAKES CARE OF YQU
My father.
YOUR FATHER



An Eliza Trace (Conti nued)

You are like ny father in some ways.
VWHAT RESEMBLANCE DO YOU SEE
You are not very aggressive but | think you don't want nme to notice that.
VWHAT MAKES YOU THI NK | AM NOT VERY AGGRESSI VE
You don’t argue with ne.
VHY DO YOU THINK | DON' T ARGUE W TH YQU
You are afraid of ne.
DOES | T PLEASE YOQU TO BELI EVE | AM AFRAI D OF YQU
My father is afraid of everybody.
VWHAT ELSE COMVES TO YOUR M ND WHEN YOU THI NK OF YOUR FATHER
Bul I'i es.
DOES THAT HAVE ANYTH NG TO DO W TH THE FACT THAT YOUR BOYFRI END MADE YOU COVE HERE



The Chatterbot Myvenent

In 1950, Alan Turing proposed a conversational test to determ ne whether
a conputer systemis intelligent.

- Briefly, this involved carrying out an unconstrai ned di al ogue with a
human in text over a termninal

- In 1990, the Loebner Prize inaugurated an annual conpetition anong
Al systems based on Turing' s test.

Because Eliza had been so conpelling, the entries have typically been
"chatterbots", the generic termfor such systens.

These prograns have becone increasingly good at open conversation, but
t hey have not reveal ed nuch about intelligence.



Sophi stication of Dial ogue Systens

Allen et al. (2001) propose five |levels of sophistication for dial ogue
systens (above the | evel of chatterbots):

- Finite-state scripts

- Frane-based systens

- Cont ext - based approaches
- Pl an-based systens

- Agent - based approaches

They argue that increases in task conplexity require nore sophisticated
and flexi bl e methods.



The Destination Advi sor

Thonpson et al. (2004) describe the Destination Advisor, a frame-based
conversational systemthat:

asks the user directed questions about destinations

- uses answers to narrow choices in a database

handl es answers to questions it did not ask
- personalizes itself to individual users’ preferences

They report experinments with the systemon a database on Bay area
restaurants, show ng di al ogue tine decreases w th experience.



I nquirer:

Advi sor:

I nquirer:

Advi sor:

I nquirer:

Advi sor:

I nquirer:

Advi sor:

I nquirer:

Advi sor:

I nquirer:

A Sampl e Di al ogue about Restaurants

Where should | eat tonight?

What type of cuisine would you Iike?

What types are there?

Some exanpl es are Chinese, Indian, and Mediterranean
Ch, maybe | ndi an.

What quality rating would you |ike?

| don't care, as long as it's cheap

What city do you prefer?

How about Berkel ey?

I know three cheap Chinese retaurants in Berkeley.
One is the Long Life Vegi House on 2129 University Avenue.
Does that sound alright t you?

Sure, that sounds fine.



Four Challenges in Practical Dial ogue Systens

Allen et al. (2004) also outline four challenges one nust address to
build practical dial ogue systens:

- parsing utterances using a grammars and speech acts

i ntegrating dial ogue and perfornmance on the task

recogni zi ng or understandi ng the speaker’s intent

- mxed-initiative control of the conversation

The described TRIPS, a practical dialogue systemincorporates responses
to these issues.



A Di al ogue with the TRIPS System
One denonstration with TRIPS revol ves around responding to a 911 call.

USR: W need to get the woman in Penfield to Strong.

SYS: K

USR. What vehicles are avail abl e?

SYS: There are anbul ances in Pittsford and Wbster.

SYS: Do you know that Route 96 is bl ocked due to construction?
USR: Ch

USR: Let’'s use the interstate instead.

SYS: K. "Il dispatch the crew

This fragnment illustrates a nunber of ways in which TRI PS conbi nes
know edge about dial ogue and the task donain.



Qut put fromthe TRIPS Parser
Utterance: We need to get the woman in Penfield to Strong.
Qut put from parser:

(assert :id sall :speaker usr :hearer sys
:content (need :agent (pro we)
:thene (transport :object
(the ?w (and (type ?w wonan)
(at-loc ?w (name ?n Penfield))))
:to-loc (name ?s Strong))))

I nt ended probl em sol ving act:

(initiated :who usr
what (create :id ps22 :agent usr
:what (objective
:what (transport
:object (the ?w (and (type ?w wonan)
(at-loc ?w Penfield)
(refers-to ?w woml)))
:to-loc smhl))))



The Generality of Dial ogue

It seens clear that dialogue is a know edge-gui ded process, but Allen
et al. make an inportant claim

- The dommai n-i ndependence hypot hesis: Wthin the genre of practica
di al ogue, the bul k of conplexity in |l anguage interpretation and
di al ogue nanagenent is independent of the task being perforned.

Thi s suggests that know edge about dial ogue is quite abstract and
hi gh | evel

Such know edge nmay take the formrules that relate the beliefs, goals,
and intentions of participating agents.

Thi s assunpti on seens especially appropriate for dial ogues ained at
supporting joint activity anong the agents.



Assignnents for Meeting 21
Di al ogue and Joint Activity

Read the article:

- Rich, C, Sidner, C, & Lesh, N (2001). Collagen: Applying
col | aborative discourse theory to human-conputer interaction
Al Magazi ne, 22, 15-25. [required]

- Begin work on the course project (due 11:59 PMon 5/4/2011) and
bring questions about it to class.



