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Abstract

Dedsion theory has changed considerably in the last
decale. In behavioral dedsion theory, a large number of
studies have shown that human dedsion making is
inherently adaptive and constructive. In  prescriptive
dedsion theory, we have witneseed a move from an
dternative-focused approach to a value-focused approach.
In this paper, we discussthe implications of these new ideas
in behaviord and pescriptive dedsion theory for Al
reseach on peference dicitation.

Introduction

In the last three decales the field of classcd dedsion
theory has witnessed two rather independent conceptual
shifts, which have becme mainstream in the 90s with the
pubicaion o two correspondng milestone books [Payne,
Bettman et a. 1993 and [Keeney 1997.

The first conceptua shift has occurred in the field of
behavioral dedsion making, where a large number of
studies have shown that human choice is inherently
adaptive and constructive. Individuals, in dedding hav to
dedde, are aaptive to bah the dedsion task and the
dedsion environment. They have severa dedsion
strategies at their disposal and when facad with a dedsion
they sdled a strategy depending on a variety of fadors
related to the task, the context and individual diff erences.
Also, additional studies investigating the mntingent nature
of dedsion making indicate that individuals often do na
possess well-defined preferences on many obeds and
situations, but construct them in a highly context-
dependent fashion duingthe dedsion process

The seoond conceptual shift in dedsion theory has
occurred in the field of prescriptive dedsion making and it
is cdled value-focused thinking. The traditional approach
to dedsion making that value-focused thinking criticizes is
cdled aternative-focused thinking. In this approach the
dedsion-maker, given a dedsion poblem shoud follow
three basic steps. The first step is to identify a set of

Copyright © 2000 American Asociation for Artificia Intelli gence
(www.aaa.org). All rights reserved.

plausible dternatives, the second to spedfy the values
relevant to evaluate the dternatives, and the last to apply
these values to choose the best alternative for her.
Vaue-focused thinking turns the dedsion process upside
down. Once a dedsion poblem is reoogrized, full
spedfication o fundamental, relevant values is the next
step. After that, the identified values are used to credively
identify posshle dternatives and to carefully assess their
desirability.

Although e@dsion theory and the treament of preferences
are gaining more axd more dtention in Al [Doyle and
Thomason 1999, it seams that Al researcch has ssmehow
overlooked these two major conceptual shifts that have
occurred in dedsiontheory .

We ague that Al reseach ontreaing peferences oud
seriously consider the implications of the two conceptual
shifts: the alaptive and constructive nature of dedsion
making, and d value-focused thinking.

In this paper, we present afew ideas on the isales involved
in examining the implicéions of these new theories with
resped to preference dicitation.

For eat of the two conceptual shifts we follow the same
presentation scheme. We first describe its main principles
and findings in detail. Next, we start a hopefully
stimulating dscusson on the implicaions of the
conceptual shift on Al reseacch on peference dicitation.

On the Adaptive and Constructive Nature of
Dedsion Making

Principles and Findings from Behavioral Dedsion
Theory

Plenty of evidence from behaviora studies indicates that
the atievement of four main metagoals drives human
dedsion making [Bettman, Luce & al. 199§. Although
individuals clealy aim at maximizing the accuracy of their
dedsions, they are often willing to tradeoff acaracy to
reduce cognitive effort. Also, becaise of their social and
emotional nature, when making a dedsion people try to
minimize/maximize  negative/positive  emotions  and
maximize the ease of justifying adedsion.



The aaptive nature of human dedsion making arises from
the fad that people, when faced with a dedsion, make
three citicd assesaments contingent on the dedsion task
(e.g., number of aternatives) and the dedsion environment
(e.g., how information is presented to the dedsion-maker).
The first asesanent involves establishing the relative
importance of the four metagoals in that stuation. The
seoond assesanent is to determine to what extent ead of
the severa dedsion strategies that the dedsion-maker (DM
form now on) may have & her disposal achieves ead of
the metagoals. Finally, the DM assesss which strategy (or
which combination o strategies) best compromises among
the metagoals.

For illustration, consider the prototypicd dedsion o
preferential choice in which the DM has to seled a
preferred alternative (e.g., a ca) out of a set of available
options by evaluating the dternatives with resped to their
attributes (e.g., the ca’s emisson levels of air pdlutants).
Let's asuume that the DM knows only two strategies to
make this type of dedsion: (a) the weighted adding
strategy (WADD), in which first ead aternative is
evaluated by multi plying the subjedive value of ead o its
attributes times the dtribute’s importance weight, and then
the dternative with the highest evaluation is sleded
(notice that this drategy is normative for preferential
choice, i.e., the most acarate in absolute terms); (b) the
elimination byasped strategy (EBA), in which alternatives
are diminated if they do nd med a minimum cutoff
threshold for the most important attribute. And the process
isiteratively repeaed onlessimportant attribute until only
one dternative survives.

The key pant of adaptive dedsion making is that when our
DM is faced with a preferential choice she will dedde
which o the two strategies to use ntingent on her
detail ed asessnent of the situation. In particular, asauming
that emotions and justifiability are not relevant in this
context, the DM will assessa mntingent tradeoff between
dedsion acarracy and effort. Then the DM will assessto
what extent WADD will be more/less acarrate and will
require more/lesseffort than EBA in this gedfic situation.
Finaly, she will seled the strategy that best compromises
between dedsion acaracy and effort.

So far we have described a top-down view of strategy
seledionin which the DM, after assesdng the dedsion task
and environment, seleds and applies the best strategy
contingent on the situation. However, several studies have
shown that espedally in urfamiliar and complex dedsion
tasks DMs construct their dedsion strategy batom-up by
ressessng the metagoals and switching from one strategy
to ancther as they lean more &ou the task structure and
the environment during the curse of dedsion making (see
[Payne, Bettman et al. 1993 Chp. 5 for detail s).

The mnstructive and adaptive nature of dedsion making
has important implicaions for preference dicitation. It is
commonly reagrized that people do nd possess well-
defined preferences on many oljeds and situations.
Therefore, many expressons of preference ae built when
people ae asked an evaluation question. But, as described

abowve, the dtuational comporent can be a major
determinant when people ae aked to make a toice or
express a judgment, and consequently the dicited
preferences may be mntingent on the dicitation setting
(e.g., how the evaluation question is asked) [Fishhdf,
Welch et a. 1999.
As siggested in [Payne, Bettman et al. 1999,
metapharicdly speding, preference dicitation is best
viewed as architedure (building a set of values) rather than
archeology (uncovering existing values). In this
perspedive, spedal care shoud be gplied in €liciting
well-constructed preferences. The “building code” for
preferences presented in [Payne, Bettman et a. 1999 is a
first step in spedfying hov well-constructed preferences
shoud be dicited. The aithors gart from a detailed
analysis of the faults inherent in the preference
construction process and for eatd of them they propcse
posdble remedies. For instance a aiticd fault in the
preference onstruction processis the DM's avoidance of
tradeoff s among attributes of the dternatives [Luce 1999.
Several remedies are suggested for this fault including the
traditional swing weights technique that forces the DM to
consider the dtribute ranges, and aso techniques to
provide feedbadk to the DM on the weights implied by Fer
judgments.
By following the building code, the outcome will be a
well-constructed preference model, which is based “on
thorough pocesing d information (reason and refledion)
that is transparent and in propartion to the importance of
the question at hand’.
To summarize reseach on human judgment and choice
indicates that human dedsion making is adaptive and
congtructive. A DM, when facel with a dedsion, adaptsto
the situation by either seleding a constructing a dedsion
strategy that she believes will be the most effedive in
achieving her dedsion metagoals with resped to the
spedfic dedsion task and environment. The same
constructive adaptation accurs during preference dicitation
when, as it is often the cae, the DM does not have pre-
existing preferences on the entities invalved. To cope with
the detrimental effeds of adaptive preference @nstruction
reseaches are working on a “building code” for well-
constructed preferences.

Themain pdntsto ke in mindfor later discusson are:

- Dedsion acaragy is nat the only metagoal of dedsion
making. DMs can rationally seled strategies which are
sub-optimal with resped to acaracgy (i.e.,, non
normative) becaise to some extent they also care
abou the other metagoals (i.e, minimize ®gntive
effort, minimize negative enotions and maximize eae
of justifiability).

- Since people often do na possess well-defined
preferences on many oljeds and stuations, a
substantial part of their values and preferences may be
constructed duing preference dicitation

- A bulding code for preferences is an elicitation
methoddogy that attempts to enhance the quality of
the resulting preference model.



Implications of the Adaptive and Constructive
Nature of Dedsion Making for Al research on
PreferenceElicitation

Let's first clarify a key distinction regarding the goal of
preference dicitation [Bettman, Luce ¢ al. 199§.
Preferences can be dicited for two very different reasons:
(i) to predict what “similar” people will do in “similar”
circumstances (e.g., what option they will choaose), (ii) to
design apreference model for aDM to help her to make an
informed and belanced dedsion that is consistent with her
values and oljedives.

In the first case, when the goal is prediction, the dicitor
does not want to eliminate the biases and/or construa
effeds that we have discussed in the previous ®dion. The
ideais that the preferences for prediction shoud be dicited
in adedsion environment that is as close a possble to the
one in which the dedsion we ae trying to predict will be
made. In consumer reseach this approach is cdled
context-matching. In implementing context-matching all
relevant fadors that are epeded to influence the
consumer (whose behavior we want to predict) are
matched in the dicitation environment.

In the second case, when the goal is design, the dicitor
shoud apply the “building code”, briefly described in the
previous fdion, and bydoing this try as much as posshble
to avoid all the faults due to the adaptive and constructive
nature of the dicitation process

This basic distinction ketween the prediction and the
design gals of preference dicitation will be relevant in
our anaysis of the implicaions of the mnstructive and
adaptive nature of dedsion making on hev Al techniques
can be gplied to fadlitate the preference dicitation
process

Simplifying Elicitation: Clustering, Matching and

Refining

A common complaint with standard preference dicitation

techniques from dedsion theory is that, by requiring a

possbly large number of cognitively demanding qlestions,

they are time-consuming, tedious and error-prone. The
promise of some Al techniques is that they would allow
one to simplify the dicitation pocess by reducing the
number of questions and by simplifying their complexity

(e.g., making them quadlitative). Typicdly, the proposed

elicitation methoddogy gaes as follows (see [Chajewska,

Getoor et a. 1998, [Ha ad Haddawy 1999 for

examples).

- Preference models for a sufficient number of users must
be aquired using “complete and reliable” dicitation
techniques.

- These models can be grouped into quelitatively different
clusters — A pradice @nsistent with considerable
literature in market segmentation which indicates that
people tend to form clusters acording to their
preferences.

- Given the dusters, the determination o a preference
model for anew user is decomposed into two arguably
simpler sub-proceses: (i) find the duster to which the
new user more likely belongs, (ii) refine the
preference model asociated with that cluster for the
New USers.

The rationale is that finding and refining a matching
cluster would require significantly less elicitation steps
than bulding a preference model from scratch.
At first sight this methoddogy seems quite gpropriate.
However, we daim that it can be problematic when the
goal of the dicitation pocessis to design a preference
model to help the DM make an acaurrate dedsion (whereas
it could be quite dfedive for prediction).
In light of the constructive nature of preference dicitation,
significantly reducing the number and complexity of the
elicitation questions will cause the DM to construct only a
partial model of her preferences. This happens becaise, as
preferences are generally constructed at the time the
elicitation is performed, if elicitation is smplified, less
sophigticaed preference @nstruction accurs. Notice that
the problem is not with the model that we eventually
would assgn to the dedsion-maker by refining the model
associated with her cluster. If the dustered models had
been aqquired applying the preference “building code”, we
may well exped that the refined model would acdually
predsely represent the preferences of the DM (i.e., we
would have obtained the same model by means of a
thoroughélicitation procesg. The problem is that sincethe
eicitor did na go through full elicitation, the dedsion
maker did na have a danceto construct (in his mind) the
“complete” model. A possble key detrimental
consequence of thislad of model construction onthe part
of the DM is that she may nat understand and accept any
advicebased onthe “complete” model, becaise she did na
have a dance to construct the preferences on which this
advise is based. For similar ideas in the gparently very
different context of multi-agents dedsion making for
pubic policy see[Schwarz 1999.
Also, notice that this problem does not go away if
techniques more sophisticaed than “clustering, matching
and refining” are used (e.g., [Chajewska, Koller et al.
2004). Again, if the dicitation pocessis smplified, the
DM preference onstruction pocess is reduced and
consequently any advice based on a refined model will
unlikely be understood bythe DM.
How to address the problem we have highlighted in this
sedion is an open reseach isale for Al reseach. Idedly,
we would still li ke to simplify the dicitation processfor a
DM by wsing preference models elicited for other DMs,
but we would like to do this withou misdgng elicitation
questions that are aiticd in the preference ®nstruction
process What this might require is the aility to assssfor
ead dicitation question a measure of its contribution to
the construction process Thisis clealy an isaue for future
reseach.

Ancther posshility might be to compensate the ladk of

preference onstruction die to reduced elicitation with an



effedive eplanation comporent that by generating
detail ed explanations of the proposed advice may stimulate
additi onal preference mnstruction.

As a final note, consider that the problem we have
discussed would be particularly severe for unfamiliar and
complex dedsions (e.g., medicine, finance) for which
preferences are more likely to be mnstructed duing the
elicitation process

Learning DM’s preferences from DM’ s behavior

A semnd pomising applicaion o Al to preference
elicitation is to aquire a DM’s preference model by
applying machine leaning techniques to data &ou the
DM’s behavior. Depending onthe underlying applicaion
the data can be &ou either the DM’s previous dedsions
[Chajewska, Koller et al. 2001], or abou the DM’ s halistic
comparisons among pairs of aternatives [Geider and Ha
2007, or abou the DM behavior in an interface for
exploring and criticizing a set of available dternatives
[Sheain and Lieberman 200]. A similar approach to
aquire preferences from explicit (or dedared) behavior
has along history in Econamics, where stated and reveded
preferences are used to buld statisticd models to predict
consumers behavior and consequently forecast product
demand [Brownstone 2004 .

Let's now consider the implications of the alaptive nature
of dedsion making onleaning preferences from behavior.
First, given that the behavior of the DM is contingent on
the dedsion task and cedsion environment, leaning a
preference model from behavior is snsible for prediction
of the DM behavior in similar circumstances (as it is dore
in Econamics), but not for preference design. The DM
behavior in a particular dedsion task and in a particular
environment will be the result of a dedsion strategy
adaptively seleded by the DM for those drcumstances,
and it may well be completely urrelated with the DM
preferences that we would €licit by following the “building
code”. Noticethat the only exception to this claim occurs
if we asume that the behavior of the DM is guided by a
normative strategy [Chajewska, Koller et al. 2001], which
however isunredistic in most situations.

So, is there ay hope to lean from the DM’s behavior
when the goal of elicitation is design? The aswer is a
tentative yes. If we want to lean a preference model for
design by olserving the DM behavior we must first use the
DM behavior to identify/tradk what dedsion strategy the
DM is exeauting at ead stage of dedsion making (and Al
techniques may help to tadle this problem). Only in light
of a spedfic dedsion strategy data &ou behavior can
provide information on the DM’'s preferences. For
instance, consider the example on preferential choice that
we discussd in the previous ®dion. If by olserving the
DM behavior we could infer that she is applying an EBA
(elimination by attribute) strategy, we muld derive from
that same behavior information abou attribute importance
This information may be useful in “designing’ a
linea/compensatory preference model for the DM (see
[Payne, Bettman et al. 1993 Chp. 7 for similar idess).

Value-Focused Thinking

A Glimpse at the Theory

In the last decale, the landscgpe of prescriptive dedsion
theory has changed dramaticdly with the introduction o
Value-Focused Thinking (VFT) [Keeney 1993. This new
method tes influenced bah the pradice and the teading
of prescriptive dedsion theory. For instance, the second
edition d the leading textbookin dedsion theory [Clemen
1994, has been substantially revised in light of VFT.
DMs naturally ded with complex dedsions by focusing on
a set of obvious (easily accessble) aternatives. Once the
set of alternatives is circumscribed, the DM thinks hard to
identify what are the values that would allow her to assess
the desirability of ead aternative and to seled the most
valuable one. Traditional prescriptive dedsion theory
[Keeney and Raiffa 1976 to a large extent has assaumed
and accepted this aternative-focused thinking approach to
dedsion making.
In contrast, VFT claims that the spedficaion and
clarification d values sroud precale & much as possble
the identificdion d a mmplete set of aternatives. In this
way, the DM’s values, the principles used to evaluate
aternatives, will not be “framed” by a pre-seleded set of
eally accessble dternatives, and as a result will have a
more fundamental nature. In other words, VFT suggests
that the objedives the DM wants to achieve in a particular
dedsion context shoud credively determine the set of
aternatives that she shoud consider and nd the other way
around
For illustration, consider the following example. Let's
asaume that one day you recave an email offering youan
attradive new job. According to alternative-focused
thinking you shoud spend you time trying to determine
whether this new job is better than you current one (i.e,,
the status quo). In contrast, by following VFT, if you
dedde to consider a job move, you shoud start by
identifying what you value in a job, and ory once your
fundamental values are darified for this dedsion context,
you shoud creaively consider what jobs you may try to
get.

Althoughthe essnce of VFT can be simply stated, many

aspeds of dedsion making can benefit from this

conceptua shift (see[Keeney 1997 for detail s):

- Preference dicitation - Because of the emphasis posed
onthe DM’svalues, akey step of VFT consists of the
identification and structuring o the objedives the DM
wants to adhieve in a given dedsion context. Also,
VFT provides ®vera techniques to urcover hidden
objedives (more onthis later).

- Credion d new alternatives - Focusing on \alues first
stimulates the DM to seach for more desirable
dternatives than the ones redily available. And
whenever it is posshle to credively devise new



aternatives that better adiieve her fundamental
objedives.

Communicaion and uncerstanding d final dedsion -
Fundamental objedives tend to be removed from
technicd language.

Interconreding dedsions - Fundamental objedives are
more likely to be general and therefore gplicable to a
variety of dedsion contexts.

Evaluation d alternatives- A more dealy defined value
model alows a more predse evaluation d the
alternatives.

Identifying dedsion oppatunities - VFT is a proadive
methoddogy. Once fundamental values are
identified, the DM may routinely apprise to what
extent they are adieved. And every time it appeas
that the DM could do ketter on any fundamental value,
the DM has an oppaotunity to dedde how to improve
her situation.

Given the focus of this paper, we will only discuss the
effeds of VFT on peference dicitation. However, we
believe that a detail ed analysis of the dfeds of VFT on all

the stages of dedsion making may provide useful insights
to develop now Al approadies to the treament of
preferences and in general to automate or suppat dedsion
making.

Preference dicitation in VFT involves articulating and
clarifying the DM’s basic values for a particular dedsion
context. The steps are similar to more nventional

approaches [Keeney and Raiffa 1974, but the details are
rather diff erent.

Accordingto VFT, the DM shoud qualitatively distinguish
between fundamental and means objedives. Fundamental

objedives doud refled what the DM redly wants to
acomplish with a dedsion, while means objedives smply
help to achieve other objedives". For instance, in dedding
on a poicy for the safety of automobile travel (see
[Keeney 1997 pag. 70), minimize loss of life culd be a
fundamental objedive, while minimizing diving undr
influence muld be ameans objedive.

In amodel of the DM’s values, fundamental objedives are
structured in a hierarchy gdng from general objedives to
more spedfic ones (e.g., from minimize loss of life to
minimize loss of children’s lives). Means objedives, on
the other hand, are organized in a network of causal

relationships (e.g., minimizing diving unar influence will

maximize the quality of driving). In the integrated model,
the hierarchy and the network are mnreded by linking
means objedives with the fundamental objedives they
help to achieve.

To asdgn eath ohjedive to the agpropriate type is
important because in VFT only the leaves in the hierarchy
of fundamental objedives provide the basis on which

L A similar distinction between means and ends objedive
was alrealy present in [Keeney and Raiffa 1974, but its
impli cations for dedsion making were only cursorily
discussd there.

dternatives are evaluated (means-objedives play other
important roles in successve steps of VFT, but because of
the limited focus of this paper we will not discuss them
here).

Once apreliminary hierarchy of fundamental objedivesis
built, VFT prescribes rather conventional steps to quantify
the value model. First, we have the identification for ead
objedive of a measurable dtribute (of plausible
aternatives) that can be used to assessthe adievement of
the objedive (e.g., an attribute for the objedive minimize
lossof life could be total yeas of expeded life lost). After
that, the form of the utility function must be determined by
verifying condtions of independence anong oljedives
(i.e., preference utility and additive independence). Then
value tradeoffs among oljedives are quantified. And
finaly, autility function for ead attribute is elicited.
AlthoughVFT and traditional dedsion theory [Keeney and
Raiffa 1979 do nd differ in the basic steps applied to
quantify the value model, the key asped that distinguishes
VFT is its emphasis on howv the iterative process of
refinement and qguantification o the fundamental
objedives can reved further fundamental objedives,
which had remained hidden in preliminary stages of value
elicitation.

Any stage of the iterative process of refinement and
quantification d the value model can generate insights for
uncovering hdden obedives. In this paper, we will
discussonly insights from the stage in which independence
condtions among obedives are verified, because this
stage gopeaed in this preliminary analysis to be the most
interesting in terms of implications for Al reseach on
qualitative preferences.

A basic tenet of VFT is that any violation d an
independence ondtion among fundamental objedives is
amost always an indicaion that either a fundamental
objedive is mising a that means objedives are being
used in place of fundamental ones. In other words, the
appropriate set of fundamental objedives will typicdly be
additive independent. [Keeney 1997 Chp. 6 presents
several examples from a variety of domains in which the
violation d one of the independence @ndtions leals to
the discovery of ahidden oljedive.

One of these eamples is particularly relevant to
understand a sewmnd important isue related to the
eicitation o preferences among ohedives measured at
different time periods. When we ae in such a situation, we
will often find that attributes measuring ohjedives in time
period t are preferentially dependent of those measuring
objedives in time t-1. And this typicdly would indicae
that the DM has hidden fundamenta objedives concerned
with the dhange of the objedives from time t-1 to time t.
For instance, following the example presented in [Keeney
1997, preference for unemployment and inflation level in
one yea may be preferentially dependent on the measures
for the same two oledives in the previous yea. This
findng may imply that the DM has the hidden
fundamental objedive of minimizing the number of jobs



lost (i.e., the change in uremployment form one yea to the

other).

To summarize, the main pdntsto ke in mind are:

- In VFT, the quantificadion o the hierarchy of
fundamental objedives is a powerful tod to aid the
DM in qualitatively identifying and clarifying Hdden
objedivesfor a spedfic dedsion context.

- Bvidence from pradicd experience in preference
elicitation suggests that any violation d an
independence ®ndtion shoud lead to a better
understanding d the fundamental objedives of the
dedsion problem. In general, this violation very likely
implies that either a fundamental objedive has been
overlooked o means objedives are being uwsed in
placeof fundamental ones.

- Speda cae is required in eliciting peference for
objedives measured at different time periods, as this
elicitation may involve uncovering fundamental
objedives concerned with how the atievement of an
objedive changes over time.

Implications of Value-focused Thinking for Al
research on preference dicitation

The discusson d the implicaions of VFT for reseach in
Al on preference dicitation is even more preliminary than
the one we outlined for the implications of the aaptive
and constructive nature of dedsion making. As mentioned
in the previous sdion, we limit our anaysis to the
implications of VFT on the stage of quantification and
refinement of the value model, when independence
condtions among oljedives are verified.

Fundamental and means objedives. verification and
representation of independence onditions

VFT indicates that a basic distinctionin developing avalue
model for a DM is the one between oljedives that shoud
refled what the DM redly wants to acomplish with a
dedsion (i.e., fundamenta objedives) and ohedives that
simply help to achieve other objedives (i.e.,, means
objedives). According to VFT, this qualitative distinction
has s®vera criticd consequences on howv preferences are
elicited and onall other key stages of dedsion making.

As for preference dicitation, a basic tenet of VFT is that
any violation d an independence ®ndtions among
fundamental objedivesis amost aways an indication that
either a fundamental objedive is missng a that means
objedives are being wsed in placeof fundamental ones. It
is our suggestion that Al research shoud aso dstingush
between fundamental and means objedives in term of how
they are aquired as well as how they are represented and
reasoned about.

Several isaues and questions related to Al reseach may be
investigated. For instance, if fundamental objedives are
very likely to be alditive independent (once dl hidden
fundamental objedives have been dlicited), it seans that
for fundamental objedives, we shodd na ned

sophigticaed graphicd models to represent dependencies
and independencies (like the ones propcsed in [Baccus
and Grove 1995 and [Shoham 1997). However, these
models might be quite suitable to elicit and represent
means objedives. In this regard, the caisal interpretation
of utility networks discussed in [Shoham 1997 seans to
indicate that utility networks might be more suitable to
expressmeans objedives (once they have been identified),
rather than fundamental objedives. Finally, what abou
modeling the mnredion between fundamental and means
objedives, which appeas to take cae of the dependencies
among oljedives?

To addressall these questions, we intend to apply VFT to
develop a sample value model in the red-estate domain.
We hope to present the results of this exercise & the
workshop.

Preferences among abjedives measured over time

In VFT, discovering a violation d an independence
condtion among fundamental objedives indicaes that
they shoud be revised. When this happens while diciting
preferences among oledives measured at different time
periods, the discovery may lead to identify fundamental
objedives concerned with the cange of the objedives
from one time period to ancother.

Uncovering Hdden fundamental objedives concerned with
the dynamic aspeds of a domain may be quite relevant in
diciting peferences for agents performing dedsion
theoretic planning. In fad, in dedsion-theoretic planning,
to seled an effedive pdicy for an agent, we frequently
need to asociate utiliti es to consequences of a behavior
over an extended period d time [Bacdus, Boutilier et al.
1994. In Markov Dedsion Processs terminology, we
neel to spedfy rewards that are afunction d the system
trajedory or history and nd of the state done.

Since dedsion-theoretic planning is a major area of
reseach in Al in which preferences play a aiticd role, we
argue that the analysis of the structure of fundamental
objedives when time induced dependencies are involved
deserves considerable dtention. In particular, it shoud be
clarified whether the findings form VFT can be integrated
with other approaches to describe rewards over extended
periods of time [Bacdus, Bodtilier et al. 1999.

Conclusions

Behavioral and prescriptive dedsion theory have changed
considerably in the last decale. In this paper, we ague that
Al reseach on treding peferences $odd seriously
consider the implications of these changes.

Although ou investigation is gill in a very preliminary
stage, we have drawn some interesting conclusions.

The aaptive and constructive nature of human dedsion
making emerged in behavioral dedsion theory has at least
two implicaions for Al reseach on peference dicitation.
First, Al techniques that use preferences eli cited from other
DMs to smplify the preference dicitation effort for a DM



shodd be gplied with cae. While they can be very
effedive when the goal is to predict the DM’s behavior,
their application can be problematic when the goal of
preference dicitation is to design a preference model to
suppat the DM’s choice Sincein many dedsion contexts
preferences are nstructed dyramicdly, a simpler
elicitation process may lead an Al system to suggest
aternatives that the DM will unlikely understand and
accept, because the DM did na have a dance to construct
the relevant preference

A seoond implicaion d the alaptive and constructive
nature of dedsion making concerns the use of machine
leaning techniques to lean the DM’s preferences from
data &ou the DM’s behavior. Again, this may well be
extremely effedive when the goal of preference dicitation
is prediction, but may be problematic when the goal is
design. Since the DM adaptively seled dedsion strategies
depending on the feaures of the dedsion task and
environment, any sensible inference @&ou the DM’'s
preferences based on her behavior shoud be preceded by
the identification d the dedsion strategy the DM is
applying at that stage of dedsion making.

In prescriptive dedsion theory, value-focused thinking hes
emerged in the 90s as a very influentia theory. In this
paper, we have mnsidered implicaions of value-focused
thinking for Al reseach on peference dicitation. On this
issle our investigation is even more tentative. We have
simply highlighted a set of hopefully interesting and
provoking questions related to the distinction between
fundamental and means objedives, the identificaion and
representation o independence ®©ndtions among
objedives, and the dicitation o preferences among
objedives measured over time.
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