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Modeling Expert’s Reasoning

The single most difficult agent training activity for the subject

matter experts is to make explicit the way they reason to solve
problems.

We will present an intuitive modeling language and

associated guidelines which help the subject matter experts
to express the way they reason.

In essence, the expert follows a problem reduction paradigm,
guided by gquestions and answers, successively reducing a
complex problem to simpler problems, until the initial problem
IS reduced to a set of problems with known solutions.
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Problem Reduction based Question-Answering

General problem solving paradigm:
o natural for the human user;

o appropriate for the automated agent. Qgr? ‘:’ﬁgn
Question 1
problem
Answer 1.1 )[(Answer 1.3 solving
strategy to
The reductions and synthesis operations Answer 1.2 use
are guided by introspective questions
and answers. .
Question
) on how to
a" : - ) apply the
| Keep Six Honest... (Questlon 2) CQueonn 2) (Questlon 2) problem
| keep six honest serving-men Canswer2 ) (Answer2 )( Answer 2 ) ;?;\:'enggy
(They taught me all | knew);
Their names are What and Why and When
And How and Where and Who.
. Rudyard Kipling
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General Guidelines

Partition the domain into classes of problems.

Select representative problems for each class.

Model one class at a time.

Model one example solution at a time.

« Organize the top level part of the problem solving
tree to identify the class of the problem.
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Partition the Domain into Classes of Problems

Course of action
critiquing OBJECTIVE ?
OFFENSIVE ?

MASS ?

ECONOMY OF FORCE ?

MANEUVER ?
UNIT OF COMMAND ?
SIMPLICITY ?
SECURITY ?

SURPRISE ?

Principles of War

AGILITY ?
DEPTH ?
INITIATIVE ?
SYNCRONIZATION ?
VERSATILITY ?

Each principle and tenet leads to a different class of critiquing task

© 2008, Learning Agents Center 6

To what extent does this
course of action conform
to the tenet of




Partition the Domain into Classes of Problems

Workaround
reasoning
Workaround
damaged tunnels Workaround
damaged bridges
with fording
Workaround
Workaround Workaround dirr??geocll l;rl_fjlges
damage damaged bridges With Tixed bridges
Workaround
damaged bridges
with floating bridges
Workaround
Workaround damaged bridges
damaged roads with rafts

© 2008, Learning Agents Center



Relevant Factors for Selecting a Ph.D. Dis. Director

PhD Advisor

1. What is the reputation of the director within the professional community
at large?

2. How responsive is the director? How long does it take to return written
material with comments? Is the director a good editor?

3. How accessible is the director for discussion?

4. Is the director likely to remain on the faculty for the duration of your
degree program?

5. How many students does the potential dissertation director work with?
If none, why? If a large number, does this affect the attention that is
paid to individual students?

6. How much time is spent away from campus during the semester?
Is the potential director available during the summer?
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Relevant Factors for Selecting a Ph.D. Dis. Director

7. How long do students take to complete their degrees with this director?
8. What fraction of this director's students migrate elsewhere?

9. What is the placement record of this director's students?
Where do they get jobs?

10. How much freedom will you have in your choice of dissertation topic
with this director?

11. How expert is the director in your areas of interest?
12. Does the director publish with students?

13. How many publications does the typical student accumulate with this
director?

14. Does the director have a research group, or merely a string of individual
students?
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Relevant Factors for Selecting a Ph.D. Dis. Director

15.

16.

17.

18.

19.

20.

21.

22.

23.

Is the director's research work funded?
What are the funding prospects for the director's students?
Do the director's students get any summer support?

Does the director assist students in obtaining their own funding from such
outside sources, such as fellowship programs?

Do the director's students go to conferences?

Do the director's students make presentations of their work at conferences?
Does the director have good relations with other faculty?

Does the director have a reputation for ethical behavior?

Are the director's work habits and expectations compatible with your own?
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Partition the Domain into Classes of Problems

< Necessary conditions )

< Professional reputation )

Personality and compatibility
with student

(Students’ learning experience>

( Responsiveness to students>

( Support for students >

( Quality of student results >
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11.

14.

15.

24.

What is the reputation of the
director within the professional
community at large?

How expert is the director in your
areas of interest?

Does the director have a research
group, or merely a string of
Individual students?

Is the director's research work
funded?

What is the quality of the
dissertation produced with this
director?
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Partition the Domain into Classes of Problems

< Necessary conditions )

< Professional reputation >

[ 12.

14.

Personality and compatibility
with student

<Students’ learning experience><

( Responsiveness to students>

( Support for students >

( Quality of student results >
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19.

20.

24.

Does the director publish with
students?

Does the director have a
research group, or merely a
string of individual students?

Do the director's students go to
conferences?

Do the director's students make
presentations of their work at
conferences?

What is the quality of the
dissertation produced with this
director?
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Specific Guidelines for the Modeling Process

1. ldentify the problem to be solved and express it with a clear,
thorough, natural language sentence.

2. Follow each problem or sub-problem with a single, concise, question
relevant to solving it.

- Ask small, incremental questions that are likely to have a single category
of answer (but not necessarily a single answer). This usually means ask
“‘who”, or “what”, or “where”, or “what kind of”, or “is this or that” etc., not
complex questions such as “who and what”, or “what and where”.

3. Follow each question with one or more answers to that question.

- Express answers as complete sentences, restating key elements of the
guestion in the answer.

- Even well formed, simple questions are likely to generate multiple
answers. Select the answer that corresponds to the example solution
being modeled and continue down that branch. Go back and explore
possible branches in a solution tree when you are ready to model a new
example solution. 74
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Specific Guidelines for the Modeling Process

4. Evaluate the complexity of each question and its answers. When a
guestion leads to apparently overly complex answers, especially
answers that contain an “and” condition, rephrase the question in a
simpler, more incremental manner leading to simpler answers.

5. For each answer, form a new sub-problem, or several sub-problems,
or a solution corresponding to that answer, by writing a clear,
thorough, natural language sentence describing the new sub-
problems or solution.

- To the extent that it is practical, incorporate key relevant phrases and
elements of preceding problem names in sub-problem names to portray
the expert’s chain of problem solving thought and the accumulation of
relevant knowledge.

- If the answer has led to several sub-problems, then model their solutions
In a depth-first order. 7
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Specific Guidelines for the Modeling Process

6. After completing a solution tree for an example solution, revisit the
potential branches of that tree to model additional example
solutions within that category of solutions, reusing existing model
components to the greatest extent possible.

7. Utilize the tools and learning ability of Disciple to the greatest
extent possible to minimize the amount of modeling required.

8. Only completely model solutions that are unique in their entirety.
Entirely unique solutions will be rare.

© 2008, Learning Agents Center
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PhD Advisor: Modeling and Ontology Specification

1. Identify instances and concepts} —
. assoclate .
to be represented in the ontology orofess or) (Ph.D. adwsoD
We need to
Assess whether John Doe is a potential PhD advisor for Bob Sharp.

I
Gs Bob Sharp interested in the area of expertise of John Doe’D

instance-of instance-of

Yes because Bob Sharp is interested in Artificial
Intelligence which is the area of expertise of John Doe.

4 Therefore we need to C‘]Ohn Doe)

Assess whether John Doe is a potential PhD
advisor for Bob Sharp in Artificial Intelligence. (Ph_D_ StudenD
instaJme-of

@ob Shar@

[ 2. Specify a representation for the
identified instances and concepts

[3. Specify additional instances and
concepts

What other concepts should we add?
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Ontology Specification: Refinement

person

@niversity employe@

subconcept-of

Cstaff membeD Gaculty membeD

= Cmdergraduate)
Subconcept-o (gstudent> student
subconcept-of
Gnstructor) Qanked professoD CPhD advisoD subdoncnst-of
@.S. studenD
corcept
assistant associate full
(professor) (professor) professor) CM'S' sﬂtudent) (Ph'D' ftudenD
instance-of  instance<of instance-of netahce-of stahce.of

C]ohn Smith) CJohn Doe) CJane Austin> CJoan Dean) @ob Shar@
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Ontology Specification

We need to 1. Identify and
Assess whether John Doe is a potential PhD advisor for Bob Sharp. represent instances

I
Gs Bob Sharp interested in the area of expertise of John Doe?) and concepts J/

Yes because Bob Sharp is interested in Artificial ' )
Intelligence which is the area of expertise of John Doe. 2. ldentify the
| Therefore we need to relationships between
Assess whether John Doe is a potential PhD the instances
advisor for Bob Sharp in Artificial Intelligence. J

Is John Doe likely to stay on the faculty of George Mason .
University for the duration of Bob Sharp 's dissertation? What Instances

' concepts and

Yes because John Doe has a tenured . .

position which is a long term position.> relatlonShlpS
should we define?

L Therefore we need to

Assess whether John Doe would be a good PhD
advisor for Bob Sharp in Artificial Intelligence.

© 2008, Learning Agents Center
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Ontology Specification

—— Guideline: Instance or Concept? )

The agent learns by generalizing instances to concepts, to perform
a similar reasoning for the siblings of the instances.

_ Think of a similar reasoning to decide how to represent the entities.

We need to
Assess whether John Doe is a potential PhD advisor for Bob Sharp.

Gs Bob Sharp interested in the area of expertise of John Doe’?) GS Ann Tip interested in the area of expertise of Joe Rig?’)
|

. . e Yes because Ann Tip is interested in Software
Yes because Bob Sharp is interested in Artificial > <Engineering which is the area of expertise of Joe Rig>
e.

Intelligence which is the area of expertise of John Do
@rea of expertis@

4 Therefore we need to
Assess whether John Doe is a potential PhD CBOb Sharp

advisor for Bob Sharp in Artificial Intelligence. _ _ instanice-of
IS interested in
Is John Doe likely to stay on the faculty of George Mason Artificial Intelligen@
University for the duration of Bob Sharp 's dissertation? ) _
I IS expert in

Yes because John Doe has a tenured
position which is a long term position.

(John Doe

L Therefore we need to

Assess whether John Doe would be a good PhD What other ConCeptS and
advisor for Bob Sharp in Artificial Intelligence. instances ShOUld we addr;

© 2008, Learning Agents Center 20




Ontology Specification

@rea of expertis@

subcongept-of

(research areaD

congept-
CMathematicsD @omputer Scienc@ (Biology)
CBob Sharp )~ instgnce-of Instance-of

Artificial Intelligen@ @oftware Engineeri@

CJohn Doe

How to define the features “is interested in” and “is expert in”?
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Ontology Specification

@rea of expertis@

subcongept-of

(research areaD

congept-
CMathematicsD @omputer Scienc@ (Biology)
CBob Sharp )~ instgnce-of Instance-of

Artificial Intelligen@ 6oftware Engineeri@

CJohn Doe

subcon -of subc t-of

person

area of expertis@

QS expert in

Gs interested In

area of expertis@
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Ontology Specification

[herefore we need o _ What concepts and instances
Assess whether John Doe is a potential PhD ]
advisor for Bob Sharp in Artificial Intelligence. should we define?

Is John Doe likely to stay on the faculty of George Mason
University for the duration of Bob Sharp 's dissertation?

Yes because John Doe has a tenured
position which is a long term position.

Other possible answers
Yes because Jill Knox has a tenure-track
position and is likely to get tenure

(No because Dan Smith is likely to retire in the near futu@

CNO because Amanda Rice has a visiting position )

v Therefore we need to

Assess whether John Doe would be a good PhD
advisor for Bob Sharp in Artificial Intelligence.

© 2008, Learning Agents Center
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Ontology Specification

Therefore we need to

Assess whether John Doe is a potential PhD
advisor for Bob Sharp in Artificial Intelligence.

University for the duration of Bob Sharp 's dissertation?

@niversit@

subconIcept-of

_ @orge Mason University
Is John Doe likely to stay on the faculty of George Mason

Yes because John Doe has a tenured
position which is a long term position.

Other possible answers

Yes because Jill Knox has a tenure-track
position and is likely to get tenure

(No because Dan Smith is likely to retire in the near futu@

(No because Amanda Rice has a visiting position )

faruthy position

fnd

pnsjﬂm]

staff position Tetirad position

+ Therefore we need to long temm position

shuort terrn position| [terams track position

Assess whether John Doe would be a good PhD
advisor for Bob Sharp in Artificial Intelligence.

Ve

Guideline: Instance or Concept?

Any design problems with

If an entity (e.g. “tenure-track position” ) is a][”m““*‘l1"““"‘11

wisiting positicn

this ontology fragment?

| value of a feature, define it as an instance. J

_ Hint: Siblings
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Ontology Specification

Therefore we need to

Assess whether John Doe is a potential PhD
advisor for Bob Sharp in Artificial Intelligence.

University for the duration of Bob Sharp 's dissertation?

Yes because John Doe has a tenured
position which is a long term position.

@niversit@

subconTcept-of

fnd

_ @orge Mason University
Is John Doe likely to stay on the faculty of George Mason

© 2008, Learning Agents Center

Do itiom
Other possible answers
st because Jill Knox has a tenure—tracl>
position and is likely to get tenure [ —— P Srr——
(No because Dan Smith is likely to retire in the near futu@
(No because Amanda Rice has a visiting position )
~ transitional
lnn.gtmpnsiﬂm] [ﬂlmtmpnsiﬂm] hemre%ﬂsiﬂm] position
v Therefore we need to \
Assess whether John Doe would be a good PhD
advisor for Bob Sharp in Artificial Intelligence.
tenure-
ternmred position isiting position track

position

25



Ontology Specification

Is John Doe likely to stay on the faculty subcohcept_of

of George Mason University for the
duration of Bob Sharp 's dissertation?

Yes because John Doe has a tenured
position which is a long term position.

as employer

(John Doe @niversity of Virgin@

as_position
tenured_positiorD

How to define the features “has as employer”
and “has as position™?

© 2008, Learning Agents Center
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Ontology Specification

Is John Doe likely to stay on the faculty subcohcept_of

of George Mason University for the
duration of Bob Sharp 's dissertation?

Yes because John Doe has a tenured
position which is a long term position.

@niversity of Virgin@

as_position
tenured_positiorD

© 2008, Learning Agents Center 27



Detailed Reduction Logic oD advisor
We need to guality criterion

Assess whether John Doe would be a good PhD ances
advisor for Bob Sharp in Artificial Intelligence.
(Which is a PhD advisor quality criterion?) professmnal ?tUde_ntS
----------- : earnlng
—(professional reputation} """"""" reputation xperlence
Therefore we need to
Assess whether John Doe would be a good PhD advisor
for Bob Sharp with respect to professional reputation. has\ criterion

[
(Which Is a criterion for assessing professional reputation?)

professional
—'(reputation among peers>\\\ reputatlon

\ criterion

~

+Therefore we need to ~~.

~

Assess whether John Doe would be a gébd PhD advisor
for Bob Sharp with respect to reputation among‘pee\rs

_______________________ research [ reputation
—(research fundlng}—- funding among peers

4 )

Guideline: Instance or Concept?
_ : The agent learns by generalizing instances to concepts, to perform
<StUdemS learning eXpemnCG) a similar reasoning for the siblings of the instances. Think of a
similar reasoning to decide how to represent the entities.

© 2008, Learning Agents Center 28




Detailed Reduction Logic

We need to

Assess whether John Doe would be a good PhD advisor
for Bob Sharp with respect to reputation among peers.

|
(Which IS a criterion for assessing reputation among peers?)

—(research contributions)

v 1herefore we need to

Assess whether John Doe would be a good PhD advisor
for Bob Sharp with respect to research contributions.

reputation

criterion

—><research publications) among peers

iInstance-of

research
ontribution

© 2008, Learning Agents Center

( research )( research )(
—(research memberships ) membership / \ publications /\ C

)
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Detailed Reduction Logic

We need to
Assess whether John Doe would be a good PhD advisor for Bob Sharp with respect to research contributions.
[
(WhICh Is a criterion for assessing research contributions ) research contributions
(citations in publications ) % criterion
Therefore we need to instances
Assess whether John Doe would be a good PhD advisor
for Bob Sharp with respect to citations in publications. citations is > (readings in)
(What publication cites John Doe?) pUbllcathS courses
—(Rice 2007 because it cites Doe 2000 which is authored by John Doe)
Therefore we conclude that * , Y.
John Doe is cited in Rice 2007. B??’C type C’j’ter’a'
T Have specific evaluation procedures

—'@nox 2003 because it cites Doe 2001 which is authored by John Doe)

Therefore we conclude that —
John Doe is cited in Knox 2003. (C”tenon type)
—»( readings in courses ) * onceptof

Therefore we need to d
Assess whether John Doe would be a good PhD advisor <’[ compoun n) < asic type>

for Bob Sharp with respect to readings in courses. ype criterio criterion

© 2008, Learning Agents Center 30



Ccriterion) (criterio_n type)

conce

compound basic type
type criterion criterion

-of

PhD advisor
quality criterion
%g\

?tU?r?rr‘]tS professional
earning reputation
experience

professional
reputation

criterion criterion

Criteria for judging (expertlse> <reputat|on a:ﬁg)#gta;iggrs
professional reputation level among peers /criterion criterion
ance-0

Criteria for judging research research
reputation among peers publications contributions
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Ccriterion) (criterion type)

supbconcept~qf

compound
type criterion

basic type
criterion

subcConcept-of

professional

reputation
criterion
hasa _ arfgﬁéa;ggrs <C|tat|ton type> <read|tng type>
criterion criterion
crlterlon criterion ‘

mstancea-of
research instance-of instapce-of

research ( research \ hasa contributions
publications /\_contributions crlterlonk criterion

Basic type criteria: Criteria for judging C citations is > (readlngs m)
Have specific evaluation procedures| research contributions publications courses
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Detailed Reduction Logic

We need to

Assess whether John Doe would be a good PhD advisor for Bob Sharp with respect to research contributions.
[

(Which Is a criterion for assessing research contributions?)

(citations in publications)

Therefore we need to
Assess whether John Doe would be a good PhD advisor
for Bob Sharp with respect to citations in publications.

(What publication cites John Doe?)

—(Rice 2007 because it cites Doe 2000 which is authored by John Doe)

Therefore we conclude that
John Doe is cited in Rice 2007. Cpublication)
4;

'III

—'@nox 2003 because it cites Doe 2001 which is authored by John Doe)
Therefore we conclude that instance-of

John Doe is cited in Knox 2003. '
(Rice 2007)* >+ Doe 2000 )

—»( readings in courses )

Therefore we need to has as author

Assess whether John Doe would be a good PhD advisor
for Bob Sharp with respect to readings in courses. CJohn Doe)
33

© 2008, Learning Agents Center



Sample Publication Ontology

[ﬂti;:le] [-:mﬁerm-:e p:pzr]

jmamal srticle|  [ooak article| | Thearsm Proving Methods| | Machine Lesming | fresearch joumal | [ICML-02 Procesdings | |L4A101-Proceedings |

|Dae 2000]  |Rice 2007 |[EEE Duts md Enowledge Engineering | |[EEE 3MC | | Anificial buelligmce Magazine| | Amomated Ressaning Joumal
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Demo: Modeling Editor

© 2008, Learning Agents Center

The Modeling Editor is a tool that allows
the subject matter expert to express

his/her reasoning by using the problem-
reduction paradigm.

The next slides show how to use this tool.

36



£ Disaple

Systern Ontology Rules ScenarinKB Reports Help

repository|PAD-m|CS681 Mixed-Initiative Reasoner

Report Generator

Select Reasoning = Mixed-Initiative Reasoner ]




System Ontology Rules Scenario Reasoning KE Reports Help

repository|PAD-m|CSE81

Mixed-Initiative Reasoner ﬂ |

Select Problem:

sess whether John Doe is a potential PhD advisor for Bob Sharp.

(

Select l

Assess whether Bridget Jones is a potential PhD adw
Assess whether Dan Smith is a potential PhD advi
Azsess whether Jane it i
Assess whether Dan

1. Select a problem

for Bob Sharp.

[ 2. Click on “Select”

[

Problem Pattern l

[

Mew Problem l

Plausibility:

medium -

Cancel
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. Select ‘Reduction” JM 2 Select “Modeling” _II.«

3. Select SRS
Mix “Reason i ng Browser
H Iera rchy” : Reasoning bype: :Reductinn - Reasoning mode: :Mndeling - Plausibility: :medium -

GlossaryT T : Reasoning Hierarchy | Graphical Viewer I Reasoning Step I Report| 4

»

Missess whether John Doeis a =- |Assess whether John Doe is a potential PhD advisor for Bob Sham| —
potential PhD adwisor for Bob Sharp

#-professional reputation

- Is Bob Sharp interested in the area of expertise of John Doe?
= Yes, because Bob Sharp is interested in Artificial Intelligence which is the area of expertise of

_____ personality and compatibility with John Doe.
student
El- quality of student results Tl'-‘e._ssess whether John Doe is a potential PhD advisor for Bob Sharp in Artificial Intelligence.
student presentations I5s John Doe likely to stay on the faculty of George Mason University for the duration of Bob

= Sharp 's dissertation?
¥es, because John Doe has a tenured position which is a long term position.

publications with advisor

advisor placement record

m

doctoral study duration - Assess whether John Doe would be a good PhD advisor for Bob Sharp in Artificial Intelligence.

""" responsiveness to students is a PhD advisor quality criterion?

4. Select a problem that Disciple
does not know how to solve or for

which we want to teach Disciple a
\ different way of solving it. . . B

dwisor for Bob Sharp with respect to

F- students learning experience

hvisor for Bob Sharp with respect to

lpersuna]ity and compatibility with student.

Which is a PhD advisor quality criterion?

E} quality of student results

|flun=-q: wrhether Tnhn Ding sarold he 2 annd PhD adsrenr for Bnh Sharn sith resnect tn nmalits |
QA [] Ontology Specs  [] Explanations Defaulk Explanations Viewer




£ Disaple

System Ontology Rules Scenario Reasoning KE Reports Help

['w

repository|PAD-m|CSE81

Mixed-Initiative Reasoner ﬂ CIiCk the “Reaso n i n g Ste p”

Reasoning bype: /gﬁ:le: .Mudeling - Plausibility: ‘medium

tab to define a reduction for this problem E

| Glnssarﬂ ToC |

4
>

Reasoning Hierarchy | iGraphical Viewer I Reasoning Step I Report|

Assess whether John Doeis a
potential PhD adwisor for Bob Sharp

#-professional reputation
personality and compatibility with

student
- quality of student results

..... |gt|_1dent pres entatil:lnS|

publications with advisor
adwvisor placement record
- doctoral study duration

----- responsiveness to students

F- students learning experience

Wssess whether John Doe would be a good PhD advizsor for Bob Sharp with respect to student
presentations.

Problem with no reduction]
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£ Disciple

System Ontology Rules Scenario Reasoning KE Reports Help

repository|PAD-m|CSE81

Mixed-Initiative Reasoner ﬂ | Object Browser|

With the cursor in the Problem area, right-click
[ Gossary] ToC | 4 and select “Add Question/Answer” ) {
/

Assess whether John Docis a \> i
potential PhD advisor for Bob Sharp Problem #

_ _ Assess whether John Doe would be a good PhD advisor for Bo Add Question/Answer |y presentations.
- professional reputation Madify

personality and compatibility with

student
= quality of student results

----- |student pres entatinns|

publications with advisor
advisor placement record
- doctoral study duration

----- responsiveness to students

F- students learning experience

options




£ Disaple

System Ontology Rules Scenario Reasoning KE Reports Help

['w

repository|PAD-m|CSE81

Mixed-Initiative Reasoner ﬂ | Object Browser|

HEEO

Reasoning bype: Reduction Reasoning mode: .Mndeling - Plausibility: ‘medium

| Glnssarﬂ ToC |

4
>

| Reasoning Hierarchy I iGraphical 'H"IEWEF| Reasoning Step | Report|

Assess whether John Doeis a
potential PhD adwisor for Bob Sharp

#-professional reputation

personality and compatibility with
student

- quality of student results

..... |gt|_1dent pres entatil:lnS|

publications with advisor

Problem

Assess whether John Doe would be a good PhD advizor for Bob Sharp with respect to student presentations.

Question

Answer

Yellow borders identify
reductions in modeling.

Write a Question and its Answer in the
corresponding text editors

options
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£ Disciple

Systern Ontology Rules Scenario Reasoning KE Reports Help [k?
repository|PAD-m|CS651 - EE O

Mixed-Initiative Reasunerﬂ | Object Browser|

Reasoning kype: :Reductinn v: Reasoning mode: :Mndeling v: Plausibility: :medium v:

| Glnssary| ToC | :| Reasoning Hierarchy I Graphical 'H"IEWEF| Reasoning Step | Report| N

Assess whether John Doeisa &

potential PhD advisor for Bob Sharp Problem
Assess whether John Doe would be a good PhD advisor for Bob Sharp with respect to student presentations.

#-professional reputation

nali dc tibili ith Question
..... Ez;;t ty and compatiility wr what kind of cri
]

) Answer criterion
- quality of student results criterion bype

..... |S1_-|_1|jent pres mtatinns|

| »

criterion evaluation

i responsiveness to students criterion
publications with advisor reputation amang peers criterion

{ quality of PhD dissertations criterion
{ professional reputation crikerion

- doctoral study duration research contributions criterion -

adwvisor placement record

----- responsiveness to students

F- shudents learning experience

As you type a word, Disciple suggests ontology elements
from the knowledge base. If you recognize the word in
the proposed list, select it by double-clicking on it.

Q&[] Ontology Specs  [] Explanations Defaulk Explanations Viewer
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£ Disciple

System Ontology Rules Scenario Reasoning KE Reports Help [k"?

repository|PAD-m|CS681 - @ @

Mixed-Initiative Reasoner il | Object Elrcuwser|

Reasoning bype: Reduction Reasoning mode: .Modeling - Plausibility: ‘medium

| Glossary| ToC | :| Reasoning Higrarchy I Graphical 'ﬂewer| Reasoning Step | Report| 4

ALssess whether John Doeis a
potential PhD advisor for Bob Sharp

Praoblem [

) ) Assess whether John Doe would be a good PhD advisor for Bob Sharp with respect to student presentations.
- professional reputation

ersonality and compatibility with Question
'''' Isjtudmt v Fome v What kind of criterion

) Answer @
= quality of student results

|student presmtatinns| . . - -
 publications with advisor Recognized entities are displayed using a
+advisor placement record characteristic font color (e.g. bright blue for

“- doctoral study duration

instances, dark blue for concepts, etc.).

----- responsiveness to students

F- students learning experisnce

options
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£ Disaple

System Ontology Rules Scenario Reasoning KE Reports Help [k"?

repository|PAD-m|CSE81 - @ @

Mixed-Initiative Reasoner ﬂ | Object Browser|

Reasoning bype: Reduction Reasoning mode: .Mndeling - Plausibility: ‘medium

| Glnssarﬂ ToC | ﬂ Reasoning Hierarchy I iGraphical 'H"IEWEF| Reasoning Step | Report| 4

Assess whether John Doeis a
potential PhD adwisor for Bob Sharp

Problem [

) ) Assess whether John Doe would be a good PhD advizor for Bob Sharp with respect to student presentations.
F-professional reputation

personality and compatibility with Question
""" student What kind of criterion is student presentations?
Answer IE

- quality of student results

..... |gt|_1dent pres entatil:lnS|

publications with advisor

advisor placement record

doctoral study duration

After the Question is defined, click
outside its editor to save the text.
Define the Answer in a similar way.

----- responsiveness to students

F- students learning experience

QA [] Ontology Specs  [] Explanations Defaulk Explanations Viewer
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£ Disciple

System Ontology Rules Scenario Reasoning KE Reports Help

repository|PAD-m|CS681

Mixed-Initiative Reasoner 5' | Object Elrcuwser|

Reasoning bype: Reduction - Reasoning mode: .Modeling

| Glossary| TOC |

b &N

- Plausibility: ‘medium

| Reasoning Higrarchy I Graphical Viewsar | Reasoning Step Report|

Assess whether John Doeis a
potential PhD advisor for Bob Sharp

#-professional reputation
personality and compatibility with

student
- quality of student results

..... |S1;|_1|jent pres mtatinns|

publications with advisor
advisor placement record
- doctoral study duration

----- responsiveness to students

F- students learning experience

-«  With the cursor in the Question or Answer area,
S right-click and select Add Subtask

Question

What kind of criterion is student presentations?

Answer

presentations bype criterion

You can repeat this operation to add additional

Select Mode

Add Subtask
Add Elementary Solution

Copy
Remaove

sub-problems of the current problem.

You can select “Add Elementary Solution” to
add a solution instead of a sub-problem.

Q&[] Ontology Specs

[T] Explanations

Defaulk Explanations Viewer




£ Disciple

System Ontology Rules Scenario Reasoning KE Reports Help [k"?

repository|PAD-m|CSE81 - @ @

Mixed-Initiative Reasoner ﬂ | Object Elrcuwser|

Reasoning kype: Reduction Reasoning mode: .Modeling - Plausibility: ‘medium

| Glossary| ToC | ﬂ Reasoning Hierarchy | Graphical Viewer | Feasoning Step | Report| 4

Aszsess whether John Doeisa i@ Default Viewer () Advanced Viewer
potential PhD advisor for Bob Sharp

Problem [3]

- professional reputation . . .
Assess whether John Doe would be a good PhD advisor for Bob Sharp with respect to student presentations.

_____ personality and compatibility with
student Question
) What kind of criterion is student presentations?
- quality of student results

Answer
|student pres entaﬁnns| presentations bype criterion
- publications with advisor Subproblem (1) (3]

advisor placement record
- doctoral study duration

----- responsiveness to students

F- students learning experience

Specify the sub-problem similarly to how you
have specified the Question and the Answer.

QA [] Ontology Specs  [] Explanations Defaulk Explanations Viewer
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£ Disciple

System Ontology Rules Scenf'

2. Select the Reasoning Hierarchy )
tab to view the reasoning tree.

VpE: Reduction Reasoning mode: .Modeling - Plausibility: ‘medium

repository|PAD-m|CSE81

Mixed-Initiative Reasoner ﬂ

| Glnssary| ToC | ﬂ Reasoning Hierarchy I Graphical 'H"IEWEF| Reasoning Step | Report| 4

Assess whether John Doeisa i@ Default Viewer () Advanced Viewer
potential PhD advisor for Bob Sharp

Problem [3]

F- professional reputation . . .
Assess whether John Doe would be a good PhD advisor for Bob Sharp with respect to student presentations.

_____ personality and compatibility with
student Question
) What kind of criterion is student presentations?
£ quality of student results

Answer
|student pres entaﬁnns| presentations bype criterion
- publications with advisor Subproblem (1) (3]

- advisor placement record Assess whether John Doe's students make presentations of their work at conferences?

doctoral study duration

----- responsiveness to students

F- students learning experience

1. The modeling continues until
you reach elementary solutions

options
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£ Disciple

System Ontology Rules Scenario Reasoning KE Reports Help

['w

repository|PAD-m|CS681

Mixed-Initiative Reasoner il | Object Browser

REEO6

Reasoning bype: Reduction Reasoning mode: .Modeling - Plausibility: ‘medium

| Glossary| ToC |

: Reasoning Hierarchy | Graphical Viewear I Reasoning Step I Report|

Assess whether John Doeisa

potential PhD advisor for Bob Sharp

#-professional reputation

student
= quality of student results

..... |st|_1dent pres mtaﬁl:ln5|

publications with advisor
advisor placement record
- doctoral study duration

----- responsiveness to students

F- students learning experisnce

personality and compatibility with

o- W ssess whether John Doe would be a good PhD advisor for Bob Sharp with respect to student

presentations.

What lind of criterion is student presentations?

presentations type criterion

“ Assess whether John Doe's students make presentations of their worlt at conferences?

The Reasoning Hierarchy tool was shows
the newly defined reduction step.

Q&[] Ontology Specs  [] Explanations Defaulk Explanations Viewer
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System Ontology Rules Scenario Reasoning KE Reports Help

repository|PAD-m|CSE81 -

Mixed-Initiative Reasoner ﬂ | Object Browser|

Reasoning bype: Reduction Reasoning mode: .Mndeling - Plausibility: ‘medium

| Glnssarﬂ ToC | ﬂ Reasoning Hierarchy | Graphical Viewer | Reasoning Step | Report| 4

Assess whether John Doeisa i@ Default Viewer () Advanced Viewer
potential PhD adwisor for Bob Sharp

#-professional reputation

Praoblem [3]

Assess whether John Doe would be a good PhD advisor for Bob Sharp with respect to student presentations.
personality and compatibility with
..... student Question
) What kind of criterion is student presentations?
E- quality of student results

: Answer

|student pres entatinns| presentations bype criteriog

. . . M

- publications with advisor Subprablem (1) = [3]
advisor placement record ess whether John | New Instance ¥ ‘heir winrk at conferancas?

Mew Concept » Object Editor

----- doctoral study duration Mew Feature 3 Under 'Object’

----- responsiveness to students Create String Constant

- students learning ezperience Create Mumber Constant

Open With »

-

The new entities from the modeling may be introduced in the ontology in different ways?
- by explicitly invoking the ontology tools;

- by selecting the item in modeling, right-clicking, and selecting its type (new instance,
new concept, etc). You have the option to introduce it Under “Object” (and possibly
change its position later).You also have the option to introduce it using the “Object
Editor” which will then be opened. yi

| 50




Overview

Modeling Methodology
Modeling and Ontology Specification
Demo: Modeling Editor
‘ Hands On: Modeling for the PhD Advisor

Research Problem: Modeling Assistant

Reading

© 2008, Learning Agents Center
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Modeling for “Quality of student results”

< Necessary conditions

< Professional reputation

Personality and compatibility
with student

(Students’ learning experience>

< Responsiveness to students>

( Support for students >

/

< Quality of student results x

© 2008, Learning Agents Center

7.

12.

13.

20.

24.

How long do students take to
complete their degrees with this
director?

What is the placement record of
this director's students? Where do
they get jobs?

Does the director publish with
students?

How many publications does the
typical student accumulate with
this director?

Do the director's students make
presentations of their work at
conferences?

What is the quality of the
dissertation produced with this
director?

52



Quality of Student Results: Criteria

7. How long do students take to complete their degrees with this director?
Doctoral study duration

9. What is the placement record of this director's students? Where do they get jobs?
Advisor placement record

12. Does the dir ublish with students?

13. How many publications does the typical student accumulate with this director?
Publications with advisor

20. Do the director's students make presentations of their work at conferences?
Student presentations

24. What is the quati the dissertation produced with this director?

© 2008, Learning Agents Center



Ccri terion) (crlterlon type Basic type criteria:

/{' ; Have specific evaluation
ubconcept-o procedures

compound
type crltenon

PhD advisor -of
quality criterion ba5|c type

Crlterlon

. instance-of
(qsﬂﬁgtgn(:f ) has a (quality of studenD
results criterion \_ results criterion

A

stibconcgpt-of

duration placement L _
type type publications presentaﬂons)
criterion criterion type criteri type criterion
insta -of instaxce-of ch'()f Hstange-of
doctoral advisor publications student
study placement with advisor presentations

duration record
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Discussion

Assess whether John Doe's students make presentations of
their work at conferences?

Assess how many publications does the typical student
accumulate with John Doe.

Assess how long do students take to complete their degrees
with John Doe.

Assess the student placement record of John Doe.

http://129.174.113.212/wba/jdisciplesetup-v2008.10a-PAD.exe
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Hands On

Install the system from:
http://129.174.113.212/wba/jdisciplesetup-v2008.10a-PAD.exe

Model the solving of the discussed problem.

© 2008, Learning Agents Center 56



Overview

-

© 2008, Learning Agents Center

Modeling Methodology

Modeling and Ontology Specification

Demo: Modeling Editor

Hands On: Modeling for the PhD Advisor

Research Problem: Modeling Assistant

Reading
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Research Problem: Modeling Assistant

Research the development of an intelligent assistant
that helps the user to express his/her reasoning In
solving a new problem.

| 4

Reference:
Mihai Boicu, Gheorghe Tecuci, Dorin Marcu, Mixed-Initiative

Assistant for Modeling Expert's Reasoning, In Proceedings of
the AAAI-05 Fall Symposium on Mixed-Initiative Problem-
Solving Assistants, Arlington, Virginia, November 4-6, 2005.
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Reading

Tecuci G., Lecture Notes on Modeling Expert’'s Reasoning, 2008
(required).

Tecuci G., Boicu M., Cox M.T., Seven Aspects of Mixed-Initiative
Reasoning: An Introduction to the Special Issue on Mixed-Initiative
Assistants, Al Magazine, Volume 28, Number 2, pp. 11-18, Summer
2007.
http://lac.gmu.edu/publications/2007/BoicuM_AlMagazine_Intro.pdf
(required).

Mihai Boicu, Gheorghe Tecuci, Dorin Marcu, Mixed-Initiative Assistant
for Modeling Expert’s Reasoning, In Proceedings of the AAAI-05 Fall
Symposium on Mixed-Initiative Problem-Solving Assistants, Arlington,
Virginia, November 4-6, 2005.

http://lac.gmu.edu/publications/2008/Disciple-LTAO8.pdf

(required). 7

© 2008, Learning Agents Center
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