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Theory of Destination Choice-Set 
Formation Under Informational 
Constraint 
Robert Meyer 

A theoretical framework for the behavioral analysis of destination-choice 
set formation is proposed that consists of a set of postulates that purport 
to explain how individuals' previous experiences with respect to destina
tions influence patterns of search behavior in the formation of choice 
sets. The theory yields predictions concerning (a) how destination choices 
are made by individuals who have limited information concerning the 
sat cf altGinat;vs destin~t:cr.s ar.d {b} the Hke!y nature ct choice 5ets 
within differing sets of alternatives. Models describing the behavior of 
groups deduced from this theory are described. 

Disaggregate behavioral models of destination choices 
are based on a rather simple and well-known behavioral 
postulate: When an individual makes a choice from 
among a set of destinations, there initially exists a sub
set of alternatives that are actively considered. The 
individual then assigns a utility value to each of these al
ternatives and chooses that destination for which utility 
is the highest. Current choice models represent an ex
tension of this postulate to the study of group or repeated 
choice behavior; in this case, the utility function of a 
representative consumer is used to assign utility values 
to destinations under study. Assumptions made about 
the distribution of utilities within the population are then 
employed to yield expressions for the frequency or prob
ability with which individuals in the population will choose 
each destination (1). 

A major obstacle to the direct application of this ap
proach in the study of destination choice, however, is 
that current models tend to be insensitive to one major 
aspect of the above behavioral postulate-the initial 
identification of sets of relevant or actively considered 
alternatives (2, 3), In other words, while we have de
veloped analytic-tools to model the behavior of individ
uals faced with a set of alternatives, we have few tools 
for identifying what those alternatives are. 

From a modeling standpoint, the problem is as fol
lows: It is quite likely that in a given study area many 
individuals consider different sets of alternatives when 
making destination choices. Without a means for as
sessing these sets a priori, the researcher is forced 
either to make the simplifying assumption that all in-

dividuals actively consider all destinations or to advance 
hypotheses about what the choice sets are likely to be 
for varic>us segments of the population (3,4). It is quite 
possible, of course, that such assumptions or hypotheses 
may prove untenable in practice. This would particu
larly be the case, for example, when the behavior of a 
group of individuals who vary greatly in their knowledge 
of potential destinations (owing to varying lengths of 
residency) is to be modeled or when some alternatives 
exist that completely dominate others in terms of their 
qualities (5-7). Because of this, model parameters that 
describe the relationship between predicted utilities and 
observed choices may be influenced as much by varia
tions in choice sets among individuals (which are not 
fully accounted for in the model) as by variations in 
preferences (which are accounted for). Because changes 
in the nature of destinations may affect both choice sets 
and preferences to differing degrees, this potential con
fusion is likely to cause model parameters to be intrans
ferable over time and space. In other words, forecasts 
of behavior may be prone to error (6, 8). 

Although considerable discussionb.as been devoted to 
the choice-set problem, its solution has so far eluded 
researchers in the field (3, 8). One impediment seems 
to be simply that we havel:ittle theory related to choice
set formation to guide the work. For example, a num
ber of authors have suggested that choice sets are largely 
determined by how individuals learn about spatial oppor
tunities within time and space budgetary constraints (5, 
6, 9, 10). Theories of spatial learning that might be used 
fo predict choice sets, however, have not been forth
coming. 

It is my purpose to suggest such a theory of learning. 
In particular, the theory is one that purports to explain 
how individuals make destination choices over time, 
given increasing levels of information with respect to 
the set of opportunities. The theory postulates that in
formation gained over time as a result of feedback from 
choices is used to update beliefs about the structure of 
the available opportunity set. These beliefs determine 
the composition of a choice set; that is, they are the set 
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of alternatives with a nonzero probability of being cho
sen. The theory is then used to suggest aggregate mod
els describing the probability that a given destination 
will be in an individual's choice set at a given time. 

It should be emphasized that the present theory is 
essentially aspatial: It is a psychological theory of the 
way in which individuals form choice sets, given a pat
tern of destinations. In the models deduced from this· 
theory, the effect of individual variations in patterns of 
locations-such as using both work and home as origins 
for trips-is represented as a random disturbance about 
an "average locational convenience" term. How changes 
in either the relative locations of destinations or the 
tendency to make multipurpose trips affect the probabil
ities of choice-set membership, however, is not ex
plicitly examined. 

BEHAVIORAL THEORY 

Overview 

Here we review a behavioral theory of how individuals 
form choice sets during the course of learning about sets 
of destinations. A more thorough discussion of both the 
theory and related empirical work is available else
where (11). 

The theory views the individual's destination-choice 
behavior as it arises over time as follows: A decision 
maker is sampling sequentially from a set of destina
tions, each characterized by a bundle of attributes. The 
number of destinations within this set may or may not be 
known a priori by the decision maker. Within each bun
dle of attributes is a set of place-specific attributes (such 
as the destination's quality) and a perceived level of lo
cational convenience or disutility in traveling to the des
tination. The decision maker may or may not have a 
priori knowledge of either the place-specific attributes 
or the locational convenience but nevertheless is assumed 
to hold a hypothesis with respect to their values for all 
destinations. 

On each occasion the decision maker may choose 
either (a) a new 'or unfamiliar destinatton (hence gaining 
information about its attributes) or (b) a familiar des
tination, that is, a destination that was chosen previ
ously. The theory assumes that this decision 'is made 
by assigning an overall utility value to each available 
destination, including those that are mainly unfamiliar. 
All those destinations whose utility is within some crit
ical deviation of the "best" available alternative have a 
nonzero probability of being chosen. On each choice oc
casion, all such destinations define the individual's 
choice set. If an unfamiliar destination is in the choice 
set and is chosen, feedback may be used to redefine the 
choice set for the next choice occasion. The choice set 
is thought to stabilize when it contains no unfamiliar 
members (that is, when updating is less likely to occur). 

The modeling problem therefore reduces to the fol
lowing: 

1. How can we characterize utility assignments made 
to largely unfamiliar alternatives? 

2. How are these assignments updated as the result 
of direct feedback from choice? 

3. How can we formalize the definition of choice 
sets, given the first two questions ? 

Approaches to these problems will be discussed. 

Formal Statement of the Theory 

Let Vit represent the overall value or utility that the de
cision maker associates with destination i on choice oc-

cttsion t. It is assumed that there exists a function 
f\D1t, µnt, ... , µint) such that 
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(I) 

The term Dit represents the part-worth utility of the av
erage locational convenience associated with destination 
i. For example, Dit might correspond to a weighted av
erage of the travel times associated with destination i 
over all origins, such as work and home. In addition, 
µ;it is the part-worth utility of the j th place-specific 
(aspatial) attribute of i (such as quality or appearance). 
We follow Anderson and others by postulating that part
worth utilities Cit and µut may be decomposed as follows 
(12): 

(2) 

where 

" 
Wijt > 0¥j L W; = l 

j = l 

Wiit is the relative weight or importance associated with 
the j th attribute of i, and Siit is the subjective value of j 
of i. The constraint that all weights are nonnegative and 
sum to 1 is imposed to ensure that all Uit share a common 
bounded interval scale (such as "certain to ·choose," 
"certain not to choose"). 

In this discussion we will make the simplifying as
sumption that Wii is time invariant; that is, the impor
tance of a factor in forming evaluations does not change 
as a result of information gathered about the set of avail
able destinations. A more general discussion of this 
model in which weight updating is recognized has been 
provided elsewhere (11). 

It is postulated thatthe subjective value of attribute 
j [including locational convenience (D11)] of destination i 
on any choice occasion t (Sui) is given by the equation 

(3) 

where A;it is defined as the average value of attribute j 
of destination i on t, Vijt is the perceived dispersion 
about A;j1, and a is an empirical parameter reflecting the 
decision maker's attitude toward risk. Formal defini
tions of these terms follow. 

Definition of Average Value 

The average value of attribute j of destination i on t (Aiit) 
is defined as 

l'i 

Aii, = L Wc1Jkxiik + w(IJoAL;1 
k=J 

p 

L W<1Jk = 1 w<ok > ovk (4) 
k=O 

P, is the number of information bits associated with al
ternative q on attribute j, Xiik is the value of the k th bit 
of information about i on j, and Wolk is a weight reflecting 
the perceived reliability of the k th information source. 
AL it is termed the decision maker's adaptation level on 
attribute j on choice occasion t and is defined as follows: 
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N Pq 

ALjt = L L w(2)akXaJk 
q=l k=l 

N PN 

L 1; Wc2Jqk = 1 Wc2Jqk > ovq,k 
q=J k=J 

(5) 

where N is the total number of destinations previously 
inspected within the class of destinations of which i is 
a member. 

In words, Equation 4 states that the average value 
associated with an attribute of an alternative on some 
choice occasion is a weighted aver age of (a) the informa
tion bits available that directly pertain to j of i and (b) 
the individual's adaptation level on that attribute. The 
adaptation level is defined to be a weighted average of 
the decision maker's previous experiences with respect 
to other destinations on attribute j. Equation 4 implies 
that, if a destination is unfamiliar on attribute j, its av
erage value is the decision maker's adaptation level on 
that attribute. 

Definition of Perceived Dispersion 

The perceived dispersion associated with attribute j of 
destination i on choice occasion t (Siit) is given as 

P; 

S;jt = L w(3)k(X;;k -AL;1)2 + w(3)o T;, 
k=l 

P; 

L w(3)k = 1 w(3)k > ovk 
k = J 

where 

N Pq 

T11 = L L w<·•)q k <Xiik - ALH J2 

q• l k• I 

N rq 

L L Wc4l 4k = I w<•)qk > ovq,k 
q=- 1 k;r I 

(6) 

(7) 

Tjt is termed the perceived total dispersion on attribute 
j on choice occasion t. All other terms are defined as 
above. 

Perceived dispersion may be thought of as a measure 
of the decision maker's uncertainty with respect to what 
the value of an attribute of an alternative will be on a 
given choice occasion. Much like average value , it is 
defined to be a weighted average of (a) the observed 
variance in the values of the information bits associated 
with an attribute of an alternative and (b) the total amount 
of variability that exists in an attribute both within and 
among other destinations of the same type. Equation 7 
implies that, if a destination is unfamiliar on an attri
bute, the perceived dispersion is the perceived total 
dispersion on that attribute. 

Choice-Set Formation 

We start by making the assumption that individuals hold 
strong a priori beliefs with respect to the locational con
venience associated with all destinations, both familiar 
and unfamiliar. In other words, we assume that, while 
individuals may not always know about a destination's 
place-specific attributes (such as its quality), individuals 
always have some idea about the psychological cost (per
haps travel time) associated with inspecting it. In other 
words, the average value of locational convenience for 
an alternative is never solely given by the individual 's 
adaptation level on locational convenience. 
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The way in which choice sets are thought to be formed 
over time during the course of learning about sets of des
tinations might best be described by first considering an 
individual faced with a totally unfamiliar set of destina
tions. The above assumption implies that in this case 
destinations would differ only in terms of the locational 
conveniences or distances associated with each . As 
noted previously, the average values and perceived dis
persions associated with each destination's place-specific 
attributes are their adapted values, given by Equations 5 
and 7, respectively. 

The individual's hypothesized decision rule is as fol
lows : There exists some critical threshold utility V* 
(the activity threshold) such that the probability that 
some destination i will be chosen on the first choice oc
casion (pi!) is 

lo ifV11 < V* 
Pu = 

P (Vu) otherwise 
(8) 

where V11 is the overall utility associated with destination 
i (Equatiop. 1). 

If one can assume that search is initiated on the first 
choice occasion, behavior on the second choice occasion 
can be expressed as follows: Let V;2 represent the over
all ut ility associated with the destination chosen on the 
first choice occasion (as measured on the second oc
casion) and Vmax 2 the overall utility associated with the 
most preferred unfamiliar destination (that is, the un
familiar destination with the highest locational conve
nience). Define a comparison statistic Cu2 as follows: 

Ct ma. 2 = (V;2 - Ym ox ,) PCOV(i,max) (9) 

where PCOV(i, max) is the perceived covariance or sim
ilarity between i and the most p;•efened unfami.liar des
tination (max) over their place-specific attributes . It is 
postulated that in this and all comparisons involving an 
unfamiliar alternative the perceived covariance is the 
average covariance among all pairs of familiar or pre
viously inspected destinations . The probability that the 
unfam iliar destination (max) will be chosen on the next 
(second) choice occasion (that is, the probability that 
search will continue) is given by 

I 
0 ifVmax2 < V* 

Pmaxl = 0 ifC;max >C* 

P(V max 2 ) otherwise 

where C* is a critical threshold value. 

(10) 

It is postulated that the behavior of successive choice 
occasions may be modeled as if the above binary com
parisons were made between all pairs of familiar des
tinations as well as the most preferred unfamiliar des
tination. In general, therefore, the probability that some 
destination i will be chosen among n such destinations on 
choice occasion t is given by 

Pu= 

0 ifVit < V* 

0 if Cm > C* 

0 if C2it > C* 

0 ifC0 u > C* 

P(Vit) otherwise 

(11) 

Specification of P(Vi1) is not straightforward, however, 
because the only relevant Vit values that enter this ex-
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pression are those for which the probability of choice is 
nonzero. That is, probability is estimated only with re
spect to other destinations in the choice set. Approaches 
to specifying p(yit) in various contexts will be explored 
next. 

MODELS OF GROUP BEHAVIOR 

Overview 

The purpose of this section is to discuss some of the ag
gregate modeling implications of the theory just de
scribed. Specifically, models of aggregate choice be
havior are derived from the assumption that individuals 
behave in accordance with the hypotheses advanced in 
the two previous sections. 

When viewed in the aggregate, the probability that 
some destination i will be chosen by a representative in
dividual ou choice occasion t may be broken down into 
two con1ponents: (a.) the probability that an initial choice 
is made on t (that is, a choice made during the course of 
searching to obtain information about i) and (b) the proba
bility that a repeat choice is made on t (that is, a choice 
made with full knowledge of i's characteristics or attri
butes). 

Formally, this probability may be decomposed as 
follows: 

P (i will be chosen on choice occasion t) = P (i is familiar 
on choice occasion t) x P (i will be chosen given that it 
is not familiar and is in the choice set) + P (i is familiar 
on choice occasion t) x P (i will be in the choice set 
given that it is familiar) x P (i will be chosen given 
that it is familiar) x P (i will be chosen given that it is 
familiar and is in the choice set). 

The basic idea behind this decomposition is that the 
utilities associated with destinations are largely de
pendent on whether or not the destinations are familiar 
to decision makers at the time that choices are observed. 
Specifically, if a destination is unfamiliar to all individ
uals in a study area, the appropriate average value as
sociated with that destination is a representative indi
vidual's adaptation level on all its place-specific attri
butes. As more and more individuals become familiar 
with the destination, the appropriate average value be
comes increasingly a direct function of the destination's 
place-specific( objectively measured attributes. Hence, 
the term P [i is, is not) familiar ... ] serves to weight 
the appropriate utility value associated with the destina
tion at the time that choices are made. The term P (i is 
in the choice set .. .) is the nonzero probability that the 
destination will be chosen, be it familiar or unfamiliar. 
In the language of the theory described above, it is the 
probability that there exists no criterion statistic with 
respect to that alternative that is above the critical 
threshold. In the aggregate this term may again be 
thought of as a weight; the higher the likelihood that an 
alternative is not in the choice set, the lower the rele
vant representative utility. 

It should be noted that the separation of the probability 
of choice-set membership from the probability of choice 
has pragmatic meaning only when one is attempting to 
model choice behavior across differing sets of alterna
tives. Specifically, if one is strictly concerned with 
describing choice behavior within a unique choice con
text (such as in a specific area at a specific time), the 
two pro'bability expressions can be confounded; that is, 
a single set of model coefficients can simultaneously 
capture both variations in individuals' preferences for 
alternatives and the frequency with which alternatives 
appear in individuals' choice sets. On the other hand, 
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if one seeks to forecast behavior-that is, to use a model 
derived in one context to predict behavior in another (in 
which the set of alternatives differs)-the confounded 
model parameters would clearly be of little value. In 
this case it would be desirable to develop separate ex
pressions for choice-set membership probability and 
choice probability given choice-set membership. 

Of the three general terms in the calculation above, 
we cw·rently have an analytic expression only for the 
last term, the probability that a destination will be 
chosen given that it is in the choice set. Such an ex
pression, for example, might be given by a traditional 
multinomial loglt model (1). How one might specify the 
other two terms-the probability that a destination is 
familiar and is in the choice set-is not immediately 
clear. In the following sections, expressions for these 
two probabilities are deduced from the theory presented 
earlier. These expressions are then integrated into a 
model of independent, full information choice to yield an 
illustrative general model of choice behavior. 

Probability That Destination Is Familiar 
on Choice Occasion t 

The probability that a destination i will be familiar (that 
is, an initial inspection of i made) by choice occasion t 
is given by first finding the probability that i is not among 
the n destinations inspected by that time. Initially, one 
represents the behavior of a representative individual on 
the first choice occasion, that is, when individuals are 
unfamiliar with the set of destinations except for hy
potheses about their locations. Assuming that there 
exists a distribution of activity thresholds (V*) and 
adaptation levels within the population, one may deduce 
from Equation 8 that the probability that some destina
tion i will not be selected on the first choice occasion is 
given by 

P(not i)1 = P(Vu < V*) + P(Vu ;;. V*) [I - P(Vu)l (12) 

Because any one individual's activity threshold (V*) 
will be difficult (if not impossible) to actually measure, 
it is unlikely that Equation 12 can be estimated in prac
tice. Hence, a simplifying assumption is made: 

P(V;t < V*) = 0 (13) 

In brief, it is assumed that search is undertaken and that 
its characteristics are governed solely by interalterna
tive comparisons. This assumption implies that the 
probability that an alternative i will not be selected on 
the first choice occasion is purely a function of loca
tional convenience. Let this value be et. 

The probability that a destination will not be chosen 
at least once by the second choice occasion is the proba
bility that i was not chosen on the first choice occasion 
(9 1) and that either search stopped after the first occasion 
(that is, C li2 > C*) or search did not stop after the first 
occasion but i still was not chosen after the second oc
casion. Formally, the probability that i will not be in
spected after two choice occasions may be written as 

P(not i), = 8, P(Cm > C*) + P(C1 iz .;; C*)8i (14) 

Let Cmax ii represent the maximum comparison sta
tistic observed for alternative i at choice occasion j [that 
is, the comparison statistic of i with respect to the most 
preferred familiar destination available (labeled max) 
after j choice occasions J. The probability that i will 
still not have been inspected after t choice occasions is 
thus given by 



10 

t 

P(not i)1 = Oi n P(Cmax ij > C* ) + P(Cmax ii " C*) 
j=l 

(1 5) 

Recalling the definition of the comparison statistic (Equa
tion 9), Equation 15 may be rewritten as follows: 

' P(not i)1 = e, n P (V maxi > [ C* /PCOV(max,i); l + Vii l 
j=I 

+O,P{Vmaxi .;; [C*/PCOV(max,i);] +Vii} (16) 

where V max i is the overall utility associated with the most 
preferred familiar destination available on choice oc
casion j. Because i is an unfamiliar destination, the 
terms on the right-hand side of the inequalities in Equa
tion 16 are constant for all values of V maxi• That is, if 
a destination i is unfamiliar, PCOV(UmaxU)i is the av
erage covariance among all pairs of familiar destinations. 

To specify Equation 16, distributional assumptions 
are necessary for V max i and e,. If overall utilities V ki are 
distributed in the population as an exponent ial-type den
s ity function (for P.xa.mplP., a normal), the maximum in 
a sam ple of s ize j (V muJ) has a type 1 extreme value 
distribution (_!!). That is , 

P(V max j < V) = exp(-exp[-(V - a;)JI ( 17) 

If the underlying distribution of Vki can be appr oximated 
by a distribution unbounded to the r ight and left (for ex
ample , a norma l or Weibull ), the param eter ai in Equa
tion 17 will increase linearly with the log of the sample 
s iz e (j) (13). 

Let e;be characterized by an exponential density in 
which 

e, =exp[-(D, +b)] (18) 

and let 

Vi;= [C*/PCOV(max,i);l + V,1 (19) 

Then by substituting Equations 17, 18, and 19 into 16, 
one obtains the following result for the probability that 
destination i will not be inspected after t choice occa
sions: 

1 ! [ -(V' -a)] -(Vj·-a·) I P(not i), = d(-Di - b) n 1 - e-• IJ j' + e-Dj-b-e J J (20) 
j=l 

Clearly, Equation 20 is an expression that would be 
difficult to estimate in practice. Two additional assump
tions , however, e nable the specification of a m uch s im 
pler form. These a ssumpt ions ar e that (a) over the 
ranges of t being examined, a J is fixed and (b) over the 
ranges oft being examined, Vij is fixed. That is, one 
assumes that for the r epresentative individual there is 
no change in the adaptation level over ti:m e (it is equal 
to the mean overall utility within the set of available 
destinations). In reality this would be the case if the 
distribution of adaptation levels within a population is 
symmetric about the a ctual mean ut ility for ava ilable 
destinations for all choice occasions (j). Under these 
assumptions, taking logs of both sides of Equation 20 . 
yields 

l [ -(V'-•) . -(Vj-a)) I 
ln[P(not i),] = -D, - b + t In I - e-< I + e-D,-b-e r (2 1) 

Two points concerning Equation 21 are worth noting . 
First , because all v; vary only in terms of perceived 
dis tance (all are unfamiliar alter natives), P (not i)t is 
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essenHa lly a function only of choice occasions (t) and 
locational convenience (D1). Second, the limit of P (not i) t 
as either D1 or t approaches infinity is zero. These are 
useful features for computational approximations to 
Equation 21. 

The probability that destination i would have been in
spected at least once after t choice occasions is thus 
given by 

P(i by t) = I - P(not i)1 (22) 

where P (not i\ is given by either Equation 20 or Equa
tion 21. 

Probability That Destination Will Be in 
Choice Set on Choice Occas ion t 

This section concerns the derivation of an expression 
for the probability that a destination will be in the choice 
set on a given choice occasion t, that is, that a destina
tion will have a nonzero probability of being chosen. As 
will be demonstrated, the solution to this problem is 
straightforward when there are two potential destinations. 
However, it appears excessively complex in the gener.al 
or n-destinations case. In light of this result, approxi
mations to the solution are proposed. 

The model of individual behavior outlined in the last 
major section posits that individuals exclude from con
sideration all destinations thought to be decidedly in
ferior or highly similar to more preferred destinations. 
Judgments related to whether some destination i is con
sidered (that is, has a nonzero probability of being 
chosen) are hypothesized to be a function of (a) the rela
tive magnitude of the overall utility of i vis-a - vis other 
destlnations and (b) the sim ilarity between i and other 
destinations. Specifically, it is posited that, in a com
parison between two destinations (i and j), j will not be 
excluded from consideration by an individual if the sta
tistic 

(23) 

is less than some critical threshold value (C*L As be
fore, V;1 and v11 r epr esent overall utilities, .and 
PCOV (i, t)t represents the perceived covariance be
tween i and j. 

When group behavior is being modeled, it is of inter
est to derive an expression for the probability that a des
tination will be considered by assuming that individuals 
employ the elimination strategy outlined above for all 
pairs of potential alternatives. A straightforward solu
tion to the problem, at least for the two-destination 
case, may be obtained by assuming that overall utilities 
(Vit) vary randomly within the population, whereas criti
cal thresholds (C*) are fixed. 

Let the overall utilities associated with two destina
tions (i and j) be represented by the sum of fixed and 
random components associated with each. Specifically, 
V,t and Vit are defined as follows: 

(24) 

(25) 

where v{; and VI: are fixed (nonstochastic) components of 
utility and r;t and rit are random components. The com
ponents r i1 and ri1 reflect the distribution of tastes and 
preferences within the population on choice occasion t. 
From Equation 23, the probability that destination j will 
be considered on choice occasion t is given by 

PU is considered), = P[(Vit - V1, )PCOV(ij)1 < C*] (26) 
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Through substitution of Equations 24 and 25, Equation 
26 may be rewritten as 

P(j is considered),= P{ [Vi;+ r;i - (V/1' + rit)]PCOV(i,j)1 <C*) 

= P{ri1· - r;i < V;'; -V[; + [C*/PCOV(i,j),J f (27) 

If it is assumed that ri• and ri1 have independent type 1 
extreme value (Gumbel) distributions, Equation 27 
maybe 

P(j is included) = 1 / ( 1 + exp{ [-C* /PCOV(i,j),J + V:i - V;'; f) (28) 

The derivation of Equation 28 is directly analogous to 
that of the binomial logit model (1). 

It is clear that Equation 28 will be difficult to gen
eralize beyond the two-destination case. To develop a 
workable general formulation for the probability that a 
destination will be considered, it therefore appears nec
essary to make some simplifying assumptions. In par
ticular, workable forms for the general (n-destination) 
case of Equation 28 result if one can make either of the 
following assumptions: 

1. Covariances (similarities) among all pairs of des
tinations are equal or 

2. Covariances are unequal but the differences 
Vii - Vit are minimal; that is, exclusion decisions are 
based solely on similarity considerations. 

Under assumption 1, the probability that a destination 
j will be considered on a choice occasion t given n poten
tial destinations is given as follows: Let v::iax t represent 
the maximum overall mean utility among n destinations. 
The probability that a destination j will be considered 
under assumption 1 is given by 

P(j is considered)= 1/[1 + exp(-C* + V{; - V;'; - v,;; •• 1)] (29) 

Equation 29 follows directly from Equation 28. 
The derived expression under assumption 2 is analo

gous. Specifically, let PCOV ( j, k)'""' 1 represent the 
ma.ximum covariance observed among all (j, k) pairs of 
destinations and let V~' represent the overall utility as
sociated with the most similar destination. The proba
bility that a destination j will be considered in this case 
is given by 

P(j is considered) = I/( 1 + exp l[-C* /PCOV(j,k)max 1 ] + V;'i - Vki f) (30) 

The logic behind both of these models is simply that, 
if the maximum criterion statistic (Cy) evaluated for all 
pairs of destinations with respect to j is below the criti
cal threshold (C*), j will 'be in the choice set. lf one 
assumes equal covariances (Equation 29), this maximum 
statistic is that with respect to the alternative with the 
highest overall utility (VmllX ,). If one assumes minimal 
differences, this maximum statistic is that with respect 
to the destination with which j holds the greatest simi
larity [PCOV(j, k)max1]. 

Choice Probabilities 

Given expressions for the probabilities that a destination 
is familiar on some choice occasion t and will be in the 
choice set, it is possible to derive expressions for the 
probability that a destination will be chosen on that par
ticular occasion. The analysis starts by advancing an 
expression for the probability that some destination i 
will be chosen among n familiar, considered alternatives. 
A starting point might be to represent this probability by 
a multinomial logit model (!)· Specifically, 
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1" . . - v q P(1/1, ... , 1, ... n) - e ~;e 
1~ 1 

(31) 

We seek to derive a more general form of Equation 31 
by relaxing the assumption that all n alternatives are 
familiar and are in the choice set. 

The approach to modeling proposed here consists of 
redefining the utility arguments (eY;) contained in Equa
tion 31. In particular, utility arguments are redefined 
in terms of a weighted average of the utilities associated 
with each destination derived under the assumption that 
it is either familiar or unfamiliar to an individual on a 
particular choice occasion. As was suggested earlier, 
the weights in this definition correspond to two proba
bility estimates: 

1. That a destination is familiar on a particular 
choice occasion and 

2. That a destination is in the choice set on that 
choice occasion. 

Formally, each term ev; in Equation 31 is redefined 
as follows: 

(32) 

where Fit is the probability that j is familiar on choice 
occasion t, Sit is the probability that j will be in the 
choice set on choice occasion t, Vf( is the overall utility 
associated with destination j under the assumption that it 
is familiar (an average within the population); and Vf:' is 
the overall utility associated with destination j under the 
assumption that it is not familia:r (an average within the 
population). Fi1 is given by Equation 22, and both Vf; and 
VJ;' are given by substituting Equations 2, 4, and 6 in 
Equation 1. As noted previously, at the moment there is 
no general expression for the probability of consideration 
(Si,). Hence, Sit must be approximated, with such approx
imations being given by Equations 29 and 30. 

Clearly, models of group choice behavior derived by 
substituting Equation 32 in Equation 31 would be rather 
complex. For example, under the assumption of equal 
covariances (Equation 29), the probability that some 
destination i will be selected among n alternatives is 
given by 

(33) 

where V max, is the maximum average overall utility ob
served among n destinations. 

Of course, greater simplicity is achieved if one can 
assume that all potential destinations are familiar to in
dividuals or that all destinations are in the choice set or 
both. For example, under the assumption that all des
tinations are familiar (that is, (Fit - l)] and by using 
Equation 29 for the probability of choice-set member
ship, the probability that some destination i will be 
chosen among n alternatives on choice occasion t is 
given by 
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exp(V;';) 
P(i/1, . .. , i, ... , n), = I + exp{- ._ + v~ - v m•• I) 

n [ exp(Vi'tl 1 (34) 
+~ l+exp(-C*+v;;-vmaxtl 

J=l 

It should be noted that if V max 1 is constant across 
choice sets, Equation 34 can be reduced to a simple 
multinomial logit model (Equation 21). Specifically, in 
this case V mex 1 and C* would serve simply as scaling 
constants; hence, their presence in the model would not 
affect choice probabilities. It would be important to re
tain the choice-set probability terTQ (including Vmox ,) 
only if one wished to use a single acontextual utility 
function (which yields the Vil values) to .predict choice 
behavior across differing sets of alternatives. 

In the derived models, the term (1 - Fit) may be 
thought of as the probability that an observed choice is 
one made as a consequence of search or learning. The 
extent to which such choices would pervade aggregate 
data is a function of the rate at which alternatives under 
study are consumed. For example, if individuals make 
infrequenl chuiceis, lhere ai-e continual changes i~1 the 
set of available destinations (such as stores openmg and 
closing) and there is a continual inflow and outflow of 
decisiod makers; then one would expect aggregate choice 
data to be heavily influenced-if not dominated-by 
search-related choices (Fit would be nearly zero). On 
the other hand, .ror those activities as sociated with fre
quent destination choices (for example, grocery shopping), 
search-related choices should r epresent only a small 
proportion of the total number of choices observed (Fit 
would be nearly 1) . 

DISCUSSION OF RESULTS 

From a pragmatic point of view, the misspecification of 
choice sets in disaggregate destination-choice models 
manifests itself most seriously in terms of contributing 
to parameter intransferability, In particular, current 
models assume that the population of individuals under 
study (or s egments thereof) 

1. Have full knowledge of all alternatives potentially 
available to them (or at least have an equal probability 
of knowing about all alternatives), 

2. Are unaffected by habit or uncertainty, and 
3. Do not systematically alter preferences or levels 

of knowledge over time. 

Because it is likely that violations of these assumptions 
permeate revealed-preference data, the parameters of 
choice models are highly confounded by a number of such 
unexplained exogenous variables. Hence, the frequent 
finding that parameters are intransferable should not 
come as a surprise (8). 

This paper is advanced as an exploratory step toward 
overcoming some of the problems of intransferability. 
In particular, a theory has been proposed to describe the 
way in which individuals process information about sets 
of destinations over time in the formation of choice sets. 
This theory was then used to deduce possible forms of 
aggregate models that recognize and predict variations 
in the probability that a given alternative will be in a 
given individual's choice set across varying spatial 
choice contexts. 

In communities characterized by a large number of 
recent migrants, for example, the model predicts that 
individuals would be relatively insensitive to variations 
in the place-specific attributes of destinations. Ch~ice 
behavior within such a community would be largely m
fluenced by the relative distances to destinations and 
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each individual's adaptation levels. The longer that ag
gregates of individuals reside in an area, the greater is 
the likelihood that choice behavior is directly in response 
to the qualitative attributes of destinations. In a tradi
tional multiattribute destination-choice model, this 
would manifest itself in terms of shifts in the saliency 
of predictor variables. 

It is not proposed, of course, that the posited theory 
of choice-set formation represents a complete solution 
to the problems of choice-set specification and intrans
ferability. The theory, for exam_ple, does not address 
how changes in relative location (such as destination ag
glomerations) are likely to influence the likelihood that 
an individual will both know about and consider a given 
destination. Clearly, this is an important element that 
must be included in future formulations. Although the 
results described are somewhat limited, it is hoped that 
they will prove useful as a framework for guiding future 
work that incorporates such elements. 
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