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Interdependencies in Activity 
Behavior 
David Damm 

The research reported here stems from an increased awareness that many 
of a person's decisions to travel and hence to participate in activities are 
dependent both on the decisions of the person's household and on the full 
set of the person's daily activity decisions. An approach to modeling 
these interdependencies that treats the demand for activities explicitly 
and postulates a choice process constrained by both temporal and spatial 
variables is developed here. By using conventional home-interview data 
(from Minneapolis-St. Paul), it is demonstrated that hypotheses about 
complex travel-activity behavior can be tested without costly new surveys. 
The results confirm the need to account for interdependencies and point 
to many potentially fertile directions for policy-oriented as well as 
theoretical research. 

The purpose of this paper is to present an approach to 
explaining travelers' behavior in the context of 
household- and work-related activities. The con
straints imposed on a person's scheduling of activities 
(and therefore travel) by his or her household or work
place are explicitly treated and, rather than consider 
trips or activities in isolation, an entire day's activities 
and trips are examined simultaneously. It is evident 
that whether a person participates in an activity, at what 
time, for what duration, and by what mode is often de
termined by the decisions and needs of others, especially 
others in a person's household. 

Prior research on interdependencies of travelers' 
decisions in constrained environments is briefly outlined. 
Next, the major features of the conceptual model (hy
potheses about causality) and analytic theory used for 
an operational model are sketched. This model is then 

tested empirically with conventional home-interview 
data. Because the evaluation of policies such as variable 
working hours could be better conducted with further 
research in this area, the final sections address the im
plications of the effort reported here and the most fruit
ful future directions. 

RESEARCH CONTEXT 

Hagerstrand (1,2) and Lenntorp (3,4) have developed 
theories of welfare as defined by-both spatial and tem
poral constraints of an urban system. That is, the 
more opportunities a person can reach in time and 
space, the greater is his or her welfare. By assuming 
that any individual has an activity program to be realized 
each day, these researchers have tried to measure the 
number of alternative ways (possible paths) in which a 
program could be accomplished. Simulation models 
applied to actual urban areas have been developed and 
the effect of changes in policy (e.g., expanding bus 
service or installation of day- care facilities) on a per
son's welfare have been explored (3-6). Burns (7) has 
used the concepts to develop theoretical measures of 
benefit. 

Westelius (8) has examined the process by which 
participation in activities is scheduled. The existence 
of fixed places of activity in addition to the home strongly 
influences decisions of whether or not to stop there. 
Cullen and Godson (9) have pointed out the range of 
flexibility within a person's set of activities to be real-
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ized. Here the concept of fixity is also incorporated, 
in that home and work are "pegs" around which other 
activities are organized. In a further refinement, Jones 
(10) has made clear that people are continually .con
fronted with the choice of participating at their current 
location versus participating elsewhere and consequently 
needing to travel. In addition, Heggie (11) has stated 
that a person's day is probably composed of "separate 
and constrained time periods rather than a continuous 
block." Westelius has shown that any given choice made 
during a day is only in some cases made independently 
of other such choices. Vidakovic' (12, 13) has acknowl
edged this fact by developing modeiStreating the daily 
decisions in time and space as interdependent units. 

With respect to the interaction of members of a 
household and decisions to participate in daily activities, 
the household activity travel simulator (HATS) (10, 11, 
14), a set of display equipment used by household mem
bers in interviews, has demonstrated that a person may 
adapt to a changed environment (e.g., a new bus schedule 
or a change in school hours) causing a change in respon
sibilities in a more complex fashion than might be pre
di c.te.d with ~onventional travel-demand models. For 
example, instead of there being a shift of mode, another 
member of the household would take over the responsi
bility (e.g., grocery shopping). 

Several researchers have focused on the factors that 
seem to explain which individuals participate in activi
ties . Chapin (15) and Brail and Chapin (16) have iden
fied work as a central structuring element and "role," 
as defined by sex, family responsibilities, and working 
status, as one of the most critical variables in differ
entiating individuals. Kutter (17) isolates homogeneous 
groups that seem to have similar activity schedules 
along lines parallel to those used by Chapin to define 
the role variable. Hanson and Hanson (18) have also 
examined differences in travel-activity behavior and 
found an unequal distribution of responsibilities within 
the family (i.e., between men and women). 

A few studies have been conducted by developing 
multivariate models of choice in constrained environ
ments, such as a treatment of complex trip-making 
behavior by modeling an entire day's travel (19), ex
ploration of the determinants of duration allocated to 
various activities over a day's time (20, 21), and 
estimation of models for a whole day thatare note
worthy for their explicit accounting of both the home 
and the place of work as fixed points from which dis
cretionary trips to activities are made (22-24). 

In summary, it is evident from priorresearch that 
there are many situations in which decisions on whether 
or not to participate in an activity should not be repre
sented as if they were made independently of (a) any of 
another household member's decisions, (b) the entire 
set of such daily decisions, or (c) decisions made by 
others at a person's fixed places other than home (e.g., 
work) . Further, such decisions should be examined 
with respect to the constraints that limit the number of 
feasible alternatives a person has in time and space. 
Similarly, it should be recognized that a household's 
division of roles and responsibilites also limits how a 
person disposes of discretionary time. 

MAJOR FEATURES OF THE APPROACH 

First we need to postulate theoretically how activities 
are scheduled in time and space. utility maximizing 
is used as a decision rule to explain the choices of 
whether or not to participate in an activity. Then the 
resulting conceptual framework is made operational so 
that its most promising hypotheses can be tested. 

The need to travel is primarily derived from the 
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need to participate in activities. Consequently, the 
conceptual model stresses the nature of activities. It is 
instructive to differentiate activities by their individual 
levels of fixity. Participation in a work-related activity, 
for example, is clearly more fixed for most people than 
participation in a recreational activity. Generally, a 
worker's place and time of employment can be con
sidered fixed. Together with his or her place of resi
dence and timing of necessary activities at home (sleep
ing, eating, etc. ) we can describe the basic schedule on 
a typical workday as home-work-home. However, we 
have very little understanding of the decision making of 
those who do not simply go from home to work and back 
home. The focus here is consequently to understand and 
predict decisions to deviate from this basic schedule 
(i.e., to add one or more activities to an otherwise ob
ligatory schedule). 

Although the causal mechanisms represented in Figure 
1 treat activities in the home only indirectly, by focusing 
on the decision to participate in nonhome-nonwork activi
ties, they are implicitly included. Consider the organi
zational scheme resulting from focus on workers with a 
work trip. If we consider the activities at home and at 
work to be fixed in time and space, we can view a per
son's day as divided into five time periods with respect 
to these two fixed areas of activities: 

1. Prior to the work trip, 
2. During the trip from home to work, 
3. During work, 
4. During the trip from work to home, and 
5. After the work trip. 

A decision not to participate in a nonhome-nonwork 
activity is also a choice to continue at a person's cur
rent location (in periods 1, 3, and 5) or do nothing 
more than travel between home and work (in periods 2 
and 4). In effect, a person often evaluates the utility 
derived from not leaving home as much as the utility 
derived from leaving home to take part in outside activi
ties, because some in-home activities are actually dis
cretionary in nature and compete with out-of-home or 
nonwork activities for a part of an individual's total 
time budget or activity program. 

At the top of Figure 1 are the longer-run decisions, 
a set of factors about which an individual and those in his 
or her household decide or that are at least considered 
over a longer period of time (e.g., participation in the 
labor force, car-ownership level, or the division of 
roles in a household). These factors collectively in
fluence the three sets of factors immediately below, 
which in broad terms can be thought of as demand 
(needs and program) and supply (constraints). Given 
this demand and supply, we then observe an activity 
schedule, represented here by the decision whether 
to participate in an activity (i.e., deviate from an ob
ligatory schedule) and, if so, for how long. 

In Figure 2 we see not only that each member gene
rates both personal and household-level needs to be met 
by participation in activities outside the home, but also 
that not all members of the household are in a position 
to fulfill such needs. Depending on the particular mix
ture of roles in a household, any individual will have 
out-of-home responsibilities that meet the needs of the 
household as a unit (e.g., grocery shopping). In the 
same way, an individual's life-style, employment status, 
and roles (together with a myriad of other economic and 
psychological factors) combine to influence the needs 
that an individual experiences apart from the context of 
the household. All these familial and personal needs 
produce an activity program that a person would like to 
complete over some time frame. 
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Figure 1. Factors that inf luence activity scheduling. 
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Figure 2. Influences of activities on scheduling. 
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In Figure 3 the duration of a person's work- and 
home-centered activi ties (which is partly dete rmined by 
the chosen life-style ) limits the time available for a pro
gram of discretionary activities. The temporal fixity 
of obligatory activities is also partly determined by a 
person's life-style a nd other longer- te,rm decisions 
(e .g., of a profess ional nature ). A person who is re
quired to be at work during prescribed hours and is 
expected to be home at a set time probably has a very 
different schedule from one who does not have such re
quirements. The hours during which various activities 
are available provide a substantial constraint on the 
decision making of full-time workers. 

In Figure 4, spatial constraints and potential for 
reaching activities are represented. First, two factors 
represent more perceptual influences on scheduling 
behavior: familiarity with surroundings at home and 
spatial fixity of the workplace. Persons whose work
place is not fixed in space (e.g., construction workers) 
probably are less familiar with nearby opportunities 
and hence have a different activity schedule. The trans
portation facilities available to a person directly affect 
his or her ability to overcome the spatial constraints. 
Likewise, the characteristics of the spat.ial environment 
(i. e ., the density of activities) have an immediate bear-
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Figure 3. Temporal constraints and activity. 
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ing on the set of potential opportunities that could be in
cluded in an activity program with respect to a particular 
place and time. 

In Figure 5, the activity program and constraints are 
condensed into one package that influences the individual's 
decision. If the outcome is positive, at least three deci
sions are made: where participation will occur (destina
tion), by what mode the activity will be reached, and how 
long participation will last (duration). We leave the 
choices of mode and destination in the context of a full 
set of activity choices to future research. 

MODEL DEVELOPMENT 

To move from the conceptual framework to empirical 
testing, we must define a decision rule for the choice 
of whether or not to participate in an activity. It is use
ful to assume that a person derives utility from deviat
ing from the basic home-work-home schedule and similar 
utility from not deviating from it. [An extensive treat
ment of utility theory as applied to transportation analy
sis is available elsewhere (25).J It is assumed fur ther 
that a person chooses the alternative that has the greater 
utility. By describing the attributes of each alternative 
and developing utility functions, we can then predict 
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Figure 4. Spatial constraints and activity. 
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Figure 5. Ar.tivity-scheduling decisions, 
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the outcomes of the choice process for an individual. 
With several modifications, we can create a general 

model of the choice process involved in the scheduling 
of activities. A full discussion of utility theory used to 
describe decisions on whether or not to participate in 
an activity has been developed (26). The model can be 
summarized by a utility-maximizing process, expressed 
as 

max U(a, b, Ii, X) 

subject to the following constraints: 

a1 +bi+ liiC1 =Di 

Di -Ci/ii > 0 

ai> bi> 0 

Iii =O, I 

where 

i ranges from 1 to 5, 
a discretionary time spent outside a fixed site, 
b discretionary time spent at a fixed site, 
o indicator variable denoting participation 

(yes or no), 

f+ 

.. .. 
LEVEL OF 

ACCESSIBILITY SERVICE r. LEVEL CHARACTERISTICS 

i 
ACTIVITY -SCHEDULE ,~ 

c time spent in travel to a discretionary 
activity, 

D 
u 
x 

time spent in discretionary activity, 
utility, and 
attributes of alternatives. 

Because time spent outside a fixed site is of central 
interest to transportation analys~s, the process 
represented above can be refined to 

max U(a, Ii, X) 

subject to the following constraints: 

Di -Ci/ii > 0 

ai;;;. 0 

li 1 =O, I 

This is possible since discretionary time spent at a 
fixed site (b) can be computed once a and o have been 
determined. As soon as o (a vector with five elements} 
has a value, the problem to be solved is 

rauca, Xlli)J/aa; = o if Iii= I 

If a* (o) is the solution, the utillty of the activity 
schedule (defined for a f>pecific value of 6) at the opti
mal value of a is U* fa*lo). Since there are many 
values of o, we evaluate all possible solutions and 
choose that which produces the maximal value of 
U* (a*, xi B). 

The basic decisions explained in the above theory 
are wnether or not to spend time in a period (partici
pation) and, if so, how much time (duration). [A fuller 
treatment of issues associated with developing a testable 
model is being prepared (26).J In effect, people trade 
off amounts of time to spend in particular periods by a 
process that maximizes their utility. However, it is 
necessary to recognize that the utility function contains 
both random and systematic components. This means 
that the optimal value of o cannot be predicted with 
certainty. If the error (or random) terms are distrib
uted in some known fashion, it is possible to make 
probabilistic statements about whethex: or not a person 
will participate in a discretionary activity in a time 
period. 
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Activity-scheduling behavior can be viewed as com
posed of both discrete and continuous phenomena. Re
search that provides a number of useful parallels has 
been conducted in the areas of modal choice and parking 
location (27). To illustrate, we have two equations for 
each timeperiod. In the first, the binary probit, we 
model the decision of person i to participate in an 
activity in period t: 

B~ = 0!1rlJ' + Zu'Y + 11;, (I) 

where 

B utility deri,ved from participation, 
Z vector of variables related to participation, 
t.L unobserved random variable distributed 

N(O, 1), 
TT* duration that would be observed if a person 

participated in an activity, and 
ix, Y coefficients. 

In the second equation, a multiple regression, we model 
the correlation of duration and a set of explanatory vari
ables conditional on participation of person in period 
t: 

where 

X variables that explain variations in observed 
duration, 

E unobserved random variable distributed N (0, 
a2

), and 
8 coefficient. 

(2) 

By estimating a separate equation for duration (for 
those who participate), we can then infer the length of 
time during which all persons irr the sample would have 
participated, regardless of their actual observed deci
sion. The vector of expected (or mean) values of dura
tion can then be used as an exogenous variable in the 
model of participation, under the premise that the 
decision is influenced by the length of time that a per
son would like to or need to spend in order to partici
pate. The value of duration observed for participators 
misstates on the average the value that we wou.ld obtain 
were data on duration available for everyone. Conse
quently, our analysis includes a correction for selec
tivity bias in order to obtairt' statistically consistent 
estimates. [Details of the procedures used to model the 
discrete and continuous phenomena together have been 
presented elsewhere (27-29). The original econometric 
method was developedby Heckman (30).J By having 
separate estimates for the two dependent variables, it i's 
also possible to extract the direct and indirect effects 
of variables that I feel belong in both Equations 1 and 2. 

RESULTS 

The home-interview survey (and its associated data) 
conducted in Minneapolis-St. Paul~ Minnesota, in 1970 
(31) met minimal criteria and was easily accessible 
within reasonable time constraints. By isolating the 
observations that could be used in testing the operational 
model (e.g.,. foll-time workers who rnad·e a work trip 
on the day of observation), 2345 cases were defined. 
Since travel diaries for an entire day were available, 
the existence and duration of partieipation in a nonwork
nonhome activity could be established by means of the 
ending and beginning times of all trips. 

The main goal was to Separate the systematic from 
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the random components so that some probabilistic state
ment could be made about the behavior of different 
groups in the population. By using both statistical tests 
and a priori beliefs, the final models were selected. 
Generally, a variable was omitted if it was weak theo
retically and statistically, if its ·effect on the dependent 
variable appeared largely to be already represented by 
some other variable, or both. The available data were 
used to provide approximations to factors hypothesized 
to have causal influence (see Figures 2, 3, and 4). 

Since the home interviews reported travel behavior 
and person-level data for all members of a household 
over five years of age, a relatively good basis existed 
for creating proxy variables for interdependence. At 
the household level, several variables (e.g., number of 
children aged 5-15) represent determinants of familial 
responsibilities. Variables such as the number of non
working adults, access of nonworkers to a car, or work 
status of spouse partly indicate the extent to which per
sons other than the observed worker can meet a house
hold's needs. The number of daily trips made by others 
in the household (an average per person) is to some ex
tent a proxy for both generators and providers, since the 
propensity to travel could correspond to activeness (and 
hence more needs to be fulfilled) but could also corres
pond to readiness to travel in service of others ' needs. 
Finally, the variables for age, sex, and disposable in
come serve as indirect measures of the differences we 
observe in personal as well as familial responsibilities. 

The temporal constraints are the least understood 
and have the fewest obvious empirical referents of all 
the causal factors. By using the time spent in other 
periods of the day, we proxy the effect of various activi
ties competing for scarce time. In addition, this vari
able allows testing whether decisions made over several 
time periods are interdependent. 

Whatever the exact amount of time a person may have 
available, it is important how fle xible the o.bligatory 
schedule is. (For example, a person working on an as
sembly line cannot usually deviate from the perscribed 
working hours, whereas a self-employed carpenter may 
be free to begin and end working whenever he-or she 
pleases.) The closest proxy was two dummy variables 
for whether a person began or ended work outside con
ventional hours (after 9:00 a.m. or 6:00 p.m.). These 
variables also served as proxies for being able to take 
advantage of conventional opening hours of commercial 
establishments. F1nally, a dummy vaJ'iable for temporal 
p·roximity to the weekend was defined. 

Spatial constraints limit the activity space in which 
a program can be performed. The accessibility level 
represents the ease with which a pe~son can reach op
portunities . Because this metric is generalized over 
both automobile and transit, a variable was also created 
for the mode chosen to go to work, which presumably 
captures the effect of limitations imposed by having to 
travel either together with others in a car or in a bus 
that has a fixed route and schedule. A dummy variable 
for whether or not someone has a driver's license also 
indicates a person's ability to travel alone and hence be 
less· dependent on others' schedules. Whether the loca
tion of work and actual destination of- work coincide is 
an indicator of the fixity of a person's workplace. Those 
who· do nOt have such a· coincidence would have less knowl
edge of the options in an area and hence less likelihood 
o( spe·nding time on nonwork activities. The variable for 
years lived at a residence approximate a person's 
familiarity with activities outside the home. The loga-
rithrnic form indicates that the additional knowledge or 
information gained decreases with tenure. 

Five equations were developed for whether or not a 
person decides to participate in an activity, and another 
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Table 1. Comparison of 
Period 1 Period 2 Period 3 Period 4 Period 5 

participation equations 
across time periods. Best Best Best Beet Best 

Variable Result Flt Result Fit Result Flt Result Flt Result Flt 

Constant -0.008 -0.17 -0.22 - 3.55 -4.56 -4 .83 0.02 0.70 0.08 0.18 
Duration of work -0.007 -3.61 -0.03 -5.06 -0.006 -2.07 -0.008 -5.40 -0.005 -2.84 
Time spent in other 

periods -0.003 -3.85 0.002 3.12 -0.004 -5. 75 
Friday 0.12 5.36 -0.27 -4.58 0.23 2. 78 
Leave work after 6: 00 

p.m. -0.10 -1.69 -0.85 -8.30 
Arrive at work after 

9:00 a.m. 1.20 11.79 0.51 6.35 
Accesslblllty 0.08 2.20 0.07 4.14 0.03 1.21 0.03 2.35 0.02 1.22 
Fixity of workplace -0.19 -1.27 -0 .24 -2. 74 
Logarithm of years Ii ved 

at residence -0.03 -0. 89 0.032 0.93 
Mode to work -0.55 -6.19 0.28 2.50 -0.09 - 1.37 
Driver's license 0.14 2.03 0.49 3.87 -0.45 -2. 72 0.27 1.82 0.40 2.33 
Access al nonworkers to 

car 0.10 1.44 
Drivers per car -0.12 -2.05 
Working spouse -2.31 -4.92 
Number al children 

aged 5-15 0.08 3.89 
Number al nonworking 

adults 0.25 2.95 -0.14 -3.96 -0.17 -3.54 
Trips per others in 

household 0.04 1.19 -0.05 -2.71 0.04 2.31 0.06 4.90 0.17 12.38 
Logarithm of disposable 

income -0.05 -1.52 0.20 2.97 0.43 3.60 
Age -0.01 -3.26 -0.006 -2.35 -0.009 -3.38 
Sex 0.73 6.45 
Predicted duration 0.0004 0.14 -0.03 -5.18 0.002 0.55 -0.0002 -0.28 -0.002 -1.0 
p' 0.76 0.57 0.65 0.38 0.17 

Note: period 1 =prior to the work trip; period 2,. during the trip from home to work; period 3 .. during work; period 4 =during the trip from work to 
home; and period 5 = after the work trip. 

Table 2. Comparison of 
Period 1 duration equations across 

time periods. Best 
Variable Result Flt 

Constant 2.19 2.12 
Duration of work -0.44 -1.65 
Time spent in other 

periods -0.26 -2.50 
Friday 
Acceseibillty -7.47 -1.93 
Fixity of workplace 
Mode to work 
Access ol nonworkers 

to car 
Logarithm of disposable 

income 
Number of nonworking 

adults -16.89 -2.43 
Working spouse 
Number ol children 

aged 5-15 6.75 1.48 
Trips per others in 

household 11 .94 3.59 
Age 
Sex -36.21 -1.91 
Selectivity bias 

correction -0.32 -0.45 
ii' 0.17 

Note: Periods are the same as in Table 1. 

five equations for duration were estimated with data on 
persons who actually participated in an activity during 
a particular time period. Not assuming that decisions 
made in different time periods are independent has sta
tistical consequences. Although several possibilities 
were considered (all 10 equations as a simultaneous 
system or a standard single-equation method), the ap
proach used here is to define explanatory variables for 
the models in each time period that reflect some charac
teristic of the other four periods. When we are trying 
to explain duration, for example, it is useful to know 
how much time a person spent in other time periods, 
since, to the extent that decisions across periods are 

Period 2 Period 3 Period 4 Period 5 

Best Best Best Best 
Result Flt Result Flt Result Flt Result Flt 

0.21 
-1.10 

-0.11 

12.40 

6.54 

-2 .69 

0.41 
0.23 

1.11 -i.23 -1. '16 0.64 4.45 i.12 5.30 
-6.23 -1.00 -3.76 -1.55 -6.51 -0.39 -2.25 

-1.87 -0 .07 -1.35 -0.33 -3 .98 
16.89 2.19 

1.01 2.60 2.67 1.34 -2.08 -1.29 
-24.80 -1.86 

18.20 1.67 

1.58 -6.43 -0.92 23.47 2.04 

1.27 41.58 2.21 11.04 1. 70 -3.70 -1.20 

61.15 1.52 

-2.58 -1.22 

-1.64 5.00 2.62 
-1.57 -3. 77 -0.38 -1.53 

22 .95 1.81 -39.84 -4.14 

2.39 -0.74 -1.37 -0.42 -9.13 -0.15 -1.08 
0.19 0.29 0.05 

interrelated, time is allocated more jointly than se
quentially. Because including an exogenous variable that 
is actually a composite of the endogenous variables of 
the other four durational models violates the assumptions 
of ordinary least-squares regression, it is necessary 
to implement a two-stage least-squares estimation pro
cedure . First, durations are estimated for everyone 
without a simultaneous term, and the expected (mean) 
values for people who actually participate are used to 
calculate the time spent in other periods. In this way, 
we avoid risking correlation of the error terms and 
explanatory variables in each model. 

The results of estimation are shown in Tables 1 and 
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2. In some cases the outcomes of estimation a1·e un
equivocal and a clear inference can be made. In other 
cases, however, outcomes are either contradictory or 
ambiguous enough to make inference a tenuous enter
prise. In the context of strict hypothesis testing, 
several variables would be dropped (i.e., not signifi
cant at the 90 percent level of confidence) that are 
nevertheless reported here because of their theoretical 
interest. It is hoped that future work in this field can 
closely scrutinize such variables. Summary measures 
of the overall fit of the data to the model are given 
along with the results of each equation. For the regres
sion equation, R2 is used to indicate the proportion of 
variation in the dependent variable explained by the 
equation, corrected for the number of explanatory 
variables used. In the probit equation, p2 is used. It 
is calculated as 1 - [(log likelihood of the equation be
fore estimation)/(log likelihood of the equation after 
estimation)) . 

In general, the findings support the judgment made 
about the causal factors operating to influence the be
haviors of interest: whether someone participates in 
an activity and, if so, for how long. Further, the em
pirical results tend to support the division of the causal 
variables into the three categories-activity program 
or needs, temporal constraints, and spatial constraints. 
One of the unique features of the empirical analysis is 
the di vision of the day into five time periods, each with 
its own associated equations to be estimated. The 
interrelatedness among decisions made in the different 
time periods is captured by the variable of time spent 
in other periods; its coefficient performs as expected. 
That is, almost all the coefficients of this variable are 
negative, indicating that the more time that is allocated 
to other periods, the less there is for the current period. 
The mixed results for the variables used to proxy the 
effect of interdependence within a household on an ac
tivity schedule indicate both the complex nature of the 
behaviors in question and the need for further research 
in this field. 

CONCLUSIONS 

It is patently clear that people's behavior is vastly 
more complex than the simple shifts (e.g., from automo
bile to transit) that most available empirical models 
would lead us to infer. By ignoring trip consolidation 
or shifting of responsibilities within a household, we 
risk serious misprediction. Our operational model is 
a first step toward lessening this risk when assessing 
the impact of policies that alter spatial or temporal con
straints (e .g., variable working hours, four-day work
week). Using traditional travel-demand models to 
assess the impact of such policies often misrepresents 
people's likely responses, since choices are usually 
assumed to be made independently of others. n ana
lysts better understood the factors that influence how 
activities are arranged in time and space, they would 
also be in a stronger position to recommend a much 
wider range of alternatives :for providing for the ac
tivity needs that underlie travel demand. 

At least three directions should be pursued in future 
research. First, specifications of empirical referents 
for theoretical constructs should be expanded. This 
work would be expedited with access to data sets that 
include duration and purpose of in-home activities, 
opening hours of major activities, degree of flexibility 
of arrival and departure times, and related nonvehicular 
information. Certainly, analysis of particular activities 
would improve specifications. Second, other approaches 
to representing the theory analytically should be evalu
ated. Third, it seems appropriate to reformulate an 

entire system of demand models so that demand for 
activities can be fully integrated into transportation 
analysis. , 
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In this way a11 expanded approach 'te,.transportation 
policy can emerge. Transportation sy~ms manage
ment, for example, would have to be rethought so that 
policies such as changed opening hours or flexible 
working hours could be used more consciously to 
achieve such political goals as reduced vehicle 
kilometers of travel. We can then begin to develop a 
more realistic and useful approach to urban transpor
tation problems. -
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