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Abstract. Day-to-day variability in individuals' travel behavior (intrapersonal variability) has been 
recognized in conceptual discussions, yet the analysis and modeling of urban travel are typically 
based on a single day record of each individual's travel. This paper develops and examines hypoth- 
eses regarding the determinants of intrapersonal variability in urban travel behavior. 

Two general hypotheses are formulated to describe the effects of motivations for travel and relat- 
ed behavior and of travel and related constraints on intrapersonal variability in weekday urban 
travel behavior. Specific hypotheses concerning the effect of various sociodemographic charac- 
teristics on intrapersonal variability are derived from these general hypotheses. These specific hy- 
potheses are tested empirically in the context of daily trip frequency using a five-day record of 
travel in Reading, England. 

The empirical results support the two general hypotheses. First, individuals who have fewer eco- 
nomic and role-related constraints have higher levels of intrapersonal variability in their daily trip 
frequency. Second, individuals who fulfil personal and household needs that do not require daily 
participation in out-of-home activities have higher levels of intrapersonal variability in their daily 
trip frequency. 

1. I n t r o d u c t i o n  

The analysis and model ing of  u rban  travel behavior  is typically under taken  us- 

ing data for a single day for each individual  or household in the sample, al- 

though it is generally accepted that individual  or household travel behavior 

varies from day-to-day. A n  unders tanding  of the day-to-day variabili ty in per- 

son travel behavior  is impor tan t  to the design of t ranspor ta t ion  services as such 

variabili ty affects daily peaking characteristics. Bonsall  et al. (1984) observed 

hourly, daily, and  month ly  variat ions in traffic flows and pointed out  that, in 

particular,  the var iat ion in daily peak profiles is not  well understood.  They dis- 

cuss the impor tance  of  unders tanding  day-to-day variabili ty in traveler be- 

havior in the design and assessment of traffic managemen t  schemes. 

Daily variabili ty in travel behavior  may also inf luence the analysis of travel 

behavior. Pas (1986) shows that  because of day-to-day variability in individu:  

als' travel behavior, the use of mul t iday data in the es t imat ion of l inear regres- 

sion trip generat ion models can be cost effective. 

* copies of the corrected version of the paper are available from the author. 



Most models and analyses of urban travel behavior focus on trying to ex- 
plain variations in the travel behavior of different individuals (or households) 
in terms of the characteristics of those individuals and their environments. 
This component of variability in travel behavior we refer to as interpersonal 
variability. On the other hand, the travel behavior of a given individual varies 
from day-to-day. This component of variability in travel behavior we refer to 
as intrapersonal variability. Intrapersonal variability in urban travel behavior 
has received little attention in the literature, primarily because most data sets 
used for analyzing and modeling urban travel comprise information for just 
a single day for each sampled individual or household and thus preclude ex- 
amination of intrapersonal variability. 

Previous analyses of intrapersonal variability have yielded mixed results. 
Burnett (1977) and Golledge (1970) explain variability in shopping behavior 
and location choice as arising from a learning process. Marble & Bowlby 
(1968) found sample households to exhibit a considerable level of spatial stabil- 
ity in shopping behavior over a thirty-day period, while Shapcott & Steadman 
(1978) report finding a great deal of 'routinization' of weekday behavior in 
terms of the amounts of time spent on particular activities each day. Huf f  & 
Hanson (1985) conclude that individuals' travel-activity patterns are character- 
ized by both repetition and variability. Bonsall et al. (1984) analyze data col- 
lected in license plate matching surveys and find evidence of substantial day-to- 
day variability in individual travel behavior. 

This paper reports the results of an initial exploration of the factors affect- 
ing intrapersonal variability in weekday urban travel and related behavior. Two 
general hypotheses are formulated regarding the factors affecting intrapersonal 
variability in weekday urban travel and related behavior. These general hypoth- 
eses are used to develop a set of detailed hypotheses regarding differences in 
the intrapersonal variability of various sociodemographic groups. We test the 
specific hypotheses in the context of intrapersonal variability in daily trip fre- 
quency. 

The remainder of this paper is organized as follows. In Section 2 we formu- 
late the general and specific hypotheses examined in this study. In Section 3 
we present the research design, including a description of the data set and the 
formulation of the statistical test used in this research. In Section 4, we present 
the results of empirical analyses of intrapersonal variability in trip frequency 
rates. In Section 5 we discuss the results of the empirical analyses and draw 
conclusions. 

2. Behavioral hypotheses 

Urban travel and related behavior is generally considered to be related to 



desires which motivate this behavior, and the constraints within which this be- 

havior takes places (Mitchell & Rapkin, 1954; Oi & Shuldiner, 1962; Chapin, 

1968, 1974, 1978; Reichman, 1976; Heggie, 1978; Burnett & Hanson, 1979). Re- 
cent research has emphasized the constraints affecting travel behavior while 
earlier research focused on the motivations for travel. The concepts of motiva- 
tions and constraints underlie many theories regarding the effect of various ex- 
planatory factors on the ,average daily travel behavior of individuals and 

ihouseholds. 
In this paper we argue that motivations and constraints affect not only aver- 

age travel and related behavior but they also affect day-to-day variability in in- 
dividual travel and related behavior. For example, employed people generally 
are required to make daily work trips, but employment restricts other trip mak- 
ing as it usually requires an individual to be at a particular place during a ma- 
jor portion of each weekday. Thus, employed people have less freedom than 
not employed people to undertake travel patterns that vary widely from day 
to day. We, therefore, expect employed people to have lower levels of intraper- 
~onal variability on weekdays than their not employed counterparts. 

Below, we formulate two general hypotheses regarding the effect of motiva- 
tions and constraints on intrapersonal variability in urban travel and related 
behavior. We then derive a set of specific hypotheses which are amenable to 

empirical investigation. 

2.1 General behavioral hypotheses 

The demand for travel has long been recognized as a derived demand which 
is motivated by the need or desire for activity participation at spatially separat- 
ed locations. These needs and desires are satisfied within the constraints which 
limit the travel opportunities of the individual or household. Thus, variation 
in individual daily travel behavior may result from variation in the needs and 
desires which the individual attempts to satisfy and be affected by the travel 
resources and time constraints which limit the individual's freedom to vary be- 

havior from day-to-day. 
Some needs and desires for activity participation require satisfaction less fre- 

quently than each day. For example, in societies where home refrigeration is 
commonly available, grocery shopping is 'typically not undertaken each day. 
Also, many recreational activities such as movie going and sports participation 
are undertaken on a weekly or less frequent basis. These considerations lead 
to the following general hypothesis. 

Hypothesis GI: Individuals whose travel motivations include individual and 
household needs and desires that do not require daily travel will have higher 



levels of  intrapersonal variability than those persons who fulfill needs and 
desires that arise each day. 

The constraints that affect intrapersonal variability in travel and related be- 
havior fall into two distinct classes. First, there are constraints that arise be- 
cause an individual's role(s) require him/her to be at specific places at particu- 
lar times, typically to interact with other persons. These constraints, referred 
to as "coupling constraints" by Hagerstrand (1970, 1973), reduce the individu- 
al's 'flexibility' (Herz, 1983). For example, the members of a household typical- 
ly eat together and this activity requires them to be at a given place at a specific 
time. For another example, workers generally spend pre-specified hours at their 
work place to interact with co-workers, suppliers, and customers. Second, there 
are constraints that are related to the resources that an individual has available 

for engaging in travel and related behavior. For example, an individual not hav- 
ing access to an automobile is constrained in his/her ability to participate in 
discretionary out of home activities. 

We expect that those individuals more subject to coupling ~nd resource con- 
straints will have lower levels of intrapersonal variability in their travel and 
related behavior when compared with individuals who are relatively free of 
such constraints. This belief is described by the following hypothesis. 

Hypothesis G2: Intrapersonal variability in travel and related behavior is in- 
versely related to time restrictions which result from coupling constraints and 
to travel related resource constraints. 

2.2 Specific hypotheses 

Specific hypotheses regarding the impact of a variety of sociodemographic 
characteristics on the level of intrapersonal variability in travel and related be- 
havior are derived from the two general behavioral hypotheses formulated 
above. 

2.2.1 Employment status 

We expect employment status to have considerable impact on intrapersonal 
variability because being employed substantially limits an individual's ability 
to vary his/her behavior from day to day. Consideration of work-related cou- 
pling constraints leads to the following hypothesis. 

Hypothesis SI: Employed persons have substantially lower levels of intraper- 
sonal variability than not employed persons. 



2.2.2 Social status 

Sociological research studies show that persons in higher social classes are 
more active and diverse in their participation in social and community organi- 
zations and leisure activities than those in lower social class positions (Reis- 
man, 1954). Hodge & Treiman (1968) state that the positive association be- 
tween membership in voluntary organizations and socioeconomic status is one 
of the best documented relationships in the sociological literature. In part, 
these findings can be explained by the fact that " . . .  high status represents a 
convergence of many kinds of interests arising in part from higher education, 
more and varied contacts, and contacts arising from the demands of the oc- 
cupational role" (Axelrod, 1956). Because most social and leisure activities are 
undertaken on an infrequent basis, we expect that higher social class individu- 
als will exhibit more day-to-day variability than lower social class individuals. 

Social class is commonly measured by occupational status, income and edu- 
cation. Thus, we formulate the following hypothesis. 

Hypothesis $2." Intrapersonal variability in travel and related behavior is posi- 
tively related to the occupational status of the household's head, the house- 
hold's income, and the individual's level of education. 

2.2.3 Household roles 

Certain roles performed by individuals require them to be in specific places at 
particular times. Therefore, we hypothesize that those individuals more subject 
to household role-related coupling constraints have lower levels of intraper- 
sonal variability in their daily travel and related behavior. On the other hand, 
some household roles require the individual to perform out-of-home activities 
on some days of the week. Thus, we expect individuals who fulfil such roles 
to have higher levels of variability in their daily travel and related behavior. The 
hypothesized effects of particular household role-related factors on intraper- 
sonal variability are discussed below. 

Marital status. Married people have less freedom to vary their travel behavior 
from day to day in comparison with single people, because they are subject to 
more household-related coupling constraints. Thus, we formulate the follow- 
ing hypothesis. 

Hypothesis $3: Married people have lower levels of intrapersonal variability 
than single people. 

Gender. As a result of traditional gender-related roles, women typically per- 



form household maintenance tasks. These tasks, such as grocery shopping, are 
not necessarily performed each day. Our expectation concerning the effect of 
gender-related roles on intrapersonal variability is described by the following 
hypothesis. 

Hypothesis $4: Women have higher levels of intrapersonal variability in their 
daily travel behavior than men. 

We expect the effect of gender on intrapersonal variability to be somewhat 
different for single and married people because single people must undertake 
all household roles, independent of gender, while married people may special- 
ize their role along traditional gender-based lines. Therefore, we expect gender 
has less effect on the intrapersonal variability of single people than of married 
people, and we investigate the effect of gender-related roles on intrapersonal 
variability separately for single and married people. 

Presence of children. The presence of children in the household is expected to 
have two different impacts on intrapersonal variability in the travel and related 
behavior of the adult members of the household. First, adults living in house- 
holds with children are likely to be subject to more household-related coupling 
constraints. On the other hand, we expect that the presence of children in the 
household will increase the likelihood of adult members undertaking irregular 
maintenance tasks to satisfy the children's needs. Because of these opposite ef- 
fects, we formulate the following hypothesis. 

Hypothesis $5: The presence of children in the household has little observable 
effect on intrapersonal variability in travel and related behavior. 

However, because of socialized gender-linked roles, we expect that the pres- 
ence of children in the household will have more impact on the travel and relat- 
ed behavior of females than males. Thus, we investigate the effect of the pres- 
ence of children on intrapersonal variability separately for males and females. 

2.2.4 Resource-related constraints 

Those individuals having considerable travel and related resources are more 
able to vary their day-to-day travel and related behavior than those individuals 
having limited travel and related resources. Thus, we expect those individuals 
possessing higher levels of travel and related resources to have higher levels of 
intrapersonal variability in their travel and related behavior. 

Car availability. Individuals having a car available to them have more ability 



to vary their travel patterns from day to day. Thus, we formulate the following 
hypothesis. 

Hypothesis $6: Individuals having access to an automobile have higher levels 
of intrapersonal variability in their travel and related behavior. 

Income. Money is a resource that enables people to participate in out-of-home 
activities, particularly leisure-related activities. Furthermore, income is an indi- 
cator of social status, and we have noted earlier that people of high social sta- 
tus are more likely, than those of lower social status, to participate in both so- 
cial and leisure activities. These considerations result in the formulation of the 
following hypothesis. 

Hypothesis SZ" Those individuals with higher income have higher levels of in- 
trapersonal variability in their daily travel and related behavior. 

3. Research design 

In this section, we describe the data set used to examine the detailed hypotheses 
formulated above, the measure to characterize intrapersonal variability in trip 
frequency, and we outline the statistical procedure used to test the various hy- 
potheses. Empirical examination of the specific hypotheses is used to infer 
confirmation or rejection of the general behavioral hypotheses, because the 
latter cannot be examined directly. 

3.1 Data 

The data used in this study were collected during the Reading Activity Diary 
Survey between January and March 1973 (Shapcott, 1978). The data were col- 
lected with a personal interview, a respondent-completed diary, and a short 
questionnaire. Respondents were asked to record each change of activity (both 
in and out of home), over a seven day period. Thus, the data include move- 
ments by all travel modes. The activity-based information was recoded into 
travel-activity information for the purposes of this related research. The recod- 
ing procedures were validated using the data collected in the Reading Travel 
Survey of  1971 (Downes & Wroot, 1974). The empirical results reported in this 
paper are based on a sample of 145 persons from the Reading Activity Diary 
Survey data set. For each person, the data used here are the daily trip frequency 
for five consecutive weekdays and individual and household sociodemographic 
characteristics. 
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3.2 Measure of intrapersonal variability in trip frequency 

The examination of day-to-day variability in individual travel is, of necessity, 
based on some pre-selected measures of travel and travel related behavior. In 
this paper we investigate differences in intrapersonal variability in terms of 
daily trip generation rates. We measure intrapersonal variability for a given 
segment of the population by the mean intrapersonal variance in daily trip 
generation rates. This measure is defined as: 

ND 
I N [ -  1 :C (t~j-,Z~) 2] 

v = ~ j  ND-lj-- 1 (1) 

where 9 = mean intrapersonal variance in trip generation rates for the given 
population segment, 

tij = number of trips made by individual i on day j, 
ti = mean daily number of trips made by individual i, 
N D = number of days in the recording period, and 
N = number of individuals in the population segment. 

Thls measure is equivalent to the intrapersonal component of variance in the 
crossed-error model of Fuller & Battese (1974). A large value of the mean in- 
trapersonal variance indicates a segment whose members have high levels of 
day-to-day variability in their daily trip generation rates. 

3.3 Statistical test 

We wish to test the null hypothesis that the mean intrapersonal variances 
[equation 1] in two population segments are equal. Define % as the deviation 
of the number of trips made by individual i on day j from the mean number 
of trips made by individual i (i.e. ei} = t i j -  [i). For each group we assume that 
the % are independent and identically normally distributed with mean zero. 
The sum of the squared deviations in a group, normalized by the variance, is 
therefore chi-square distributed. Thus, the ratio of the sums of squared devia- 
tions in two groups, each normalized by the variance and the respective degrees 
of freedom, has the F distribution. 

Under the null hypothesis, the group variances are equal; hence, the ratio 
of the mean intrapersonal variances [equation 1] in two population segments 
has the F distribution with Np (N D - 1), Nq (N D - 1) degrees of freedom (where 
Np and Nq are the segment sizes). Therefore, we can test the null hypothesis 
that the intrapersonal variances in two segments are equal by forming the ratio 
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of the mean intrapersonal variances in the segments, and comparing this ratio 

to the appropriate F value. 

4. Empirical results 

In this section we report the results of  the empirical investigations of  the hy- 
potheses formulated in Seci:ion 2. We employ the travel-activity data set de- 

rived from the Reading Activity Diary Survey of 1973 to examine intrapersonal 

variability in daily trip generation rates. 
The mean and standard deviation in daily trip generation rates, as well as 

the decomposition of  the variance into interper'sonal and intrapersonal vari- 
ance, are reported in Table 1. These results are reported for the overall sample, 
as well as for the employed and not employed segments separately. The results 
reported in Table 1 show that intrapersonal variability comprises a substantial 

proportion of the total variability in daily trip generation rates, in the overall 
sample as well as in the employed and not employed segments. These results 

also show that intrapersonal variability is much larger in the not employed seg- 
ment than in the employed segment. Below, we test the specific hypotheses, 
concerning differences in intrapersonal variability, which were formulated in 

Section 2.2. 

4.1 Effect o f  employment status 

Employment  status is expected to have a major  effect on intrapersonal varia- 

bility in travel and related behavior. Furthermore, employment status is highly 
correlated with other sociodemographic variables examined in this study. 

Table 1. Mean and variance in daily trip generation rates. 

Group Mean Daily Components of variance 
(Size) Trip Rate 

(Std. Dev.) Interpersonal Intrapersonal Interpersonal var. 
variance variance Total Vat. 

Overall Sample 3.58 1.95 2.44 0.44 
(145) (2.09) 

Employed Segment 3.93 1.88 2.03 0.48 
(96) (1.98) 

Not Employed Segment 2.88 1.29 3.38 0.28 
(49) (2.16) 
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Thus, we first test whether employed people have lower levels of intrapersonal 
variability than not employed people (Hypothesis SI), and then hypotheses $2 
to $7 are examined in the employed and not employed groups separately. 

The mean intrapersonal variances and segment sizes for the employed and 
not employed segments are given in Table 1. The test statistic, 1.67, exceeds the 
critical value of the F distribution with 196 and 384 degrees of freedom at the 
.01 level. Therefore, we reject the null hypothesis that the mean level of in- 
trapersonal variability is the same for employed and not employed people. Be- 
low, we examine differences in intrapersonal variability between particular sub- 
segments of the employed and not employed groups. 

4.2 Employed segment 

Table 2 displays the results of the analyses of differences in intrapersonal varia- 
bility in daily trip frequency for specific sub-segments of the employed group, 
corresponding to the hypotheses formulated earlier. Table 2 reports the size of 
each sub-segment, the mean intrapersonal variance in daily trip frequency in 
each sub-segment, the variance ratio, the degrees of freedom, and the probabil- 
ity that the null hypothesis (of equal mean intrapersonal variances in the sub- 
segments) should not be rejected. 

The results in Table 2 show that within the employed group, social class (oc- 
cupational status, household income, and education level) and resource availa- 
bility (household income and car availability) generally do not have statistical- 
ly significant effects on the level of intrapersonal variability in daily trip 
frequency. A major exception being the difference between the highest and 
lowest occupational status groups. Similarly, the results in Table 2 show that 
marital status does not have a statistically significant effect on the level of in- 
trapersonal variability in daily trip frequency. Although the null hypothesis of 
equal mean levels of intrapersonal variability is not rejected in these cases, the 
results reported in Table 2 are consistent with the hypotheses formulated ear- 
lier. For example, single people are more variable in their daily trip frequency 
than married people (Hypothesis $3), and intrapersonal variability increases 
with the occupational status of the household head (Hypothesis $2). 

The results reported in Table 2 also show that within the employed group, 
household role-related variables have statistically significant effects on in- 
trapersonal variability in daily trip frequency. That is, as hypothesized, mar- 
ried females are found to have significantly higher levels of intrapersonal varia- 
bility than married males (Hypothesis $4), even when both are employed. 

In Section 2, we hypothesized that the presence of children in the household 
has two opposite effects on intrapersonal variability in travel and related be- 
havior, and that therefore we did not expect to find differences in intrapersonal 
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variability between those people with and without children in the household 
(Hypothesis $5). However, the results in Table 2 show that within the employed 
group, married females with children have significantly higher levels of in- 
trapersonal variability than married females without children. On the other 
hand, no significant difference is found in intrapersonal variability between 
employed married males with and without children. These results indicate that 
the presence of children in the household has more impact on the travel be- 
havior of females than males, as expected. 

Table 2. Intrapersonal variability in daily trip generation - Employed persons. 

ExpLanatory factor Segment Mean Variance 
(specific hypothesis) (sample size)* intrapersonal ratio 

variance** (D.O.F.)*** 

Prob.**** 

Occupational Status f Professional 2.836 1 
of Household Head (11) 1.38 
($2) (44,256) 

Skilled 2.048 
(64) 

I Skilled 2.048 t 
(64) 1.35 

(256,72) 
Unskilled 1.522 
(18) 

I Professional 2.836 t 
(11) 1.86 

(44,72) 
Unskilled 1.522 
(18) 

--< .01 

Household Income 
(52, $7) 

Education Level 
(S2) 

Car Availability 
(S6) 

Low 2.163 1 
(32) 1.03 

(128,172) 
High 2.O95 
(43) 

Low 1.844 
(54) t 1.26 

(152,216) 
High 2.321 
(38) 

Yes 2.019 1 
(59) 1.02 
No 2.051 (148,236) 
(37) 

_< .10 



14 

Table 2. Continued. 

Explanatory factor 
(specific hypothesis) 

Segment Mean Variance 
(sample size)* intrapersonal ratio 

variance** (D.O.F.)*** 

Prob.**** 

Marital Status 
(S3) 

Gender (Conditional 
on Marital Status) 
($4) 

Presence of Children 
(Conditional on 
Marital Status & 
Gender 
($5) 

(13) Single 2.423 t 

Married 1.977 
(81) 

Single Male 2.167 -] 
(6) 

Single Female 2,643 
(7) 

Married Male 1.789 "~ 
(45) 

Married Female 2.214 
(36) 

Married Male 1.950 -]  

) Without Children 
(24) 
Married Male 1.600 
With Children 
(21) 

Married Female 1.545 -'j 
Without Children 
(22) 
Married Female 3.264 
With Children 
(14) 

1.23 
(52,324) 

1.22 

(28,24) 

1.24 
(144,180) 

1.22 

(96,84) 

2.11 
(56,88) 

_< .10 

_< .01 

* The employed segment of the sample used in this study has 96 members. However, because 
of missing data on some variables, the sample size used in some analysis is less than 96. 

** The mean intrapersonal variance in trip generation rates for members of any population 
segment is defined in Equation 1. 

*** The ratio of the mean intrapersonal variances in the two segments. This statistic has the 
F-distribution with the degrees of freedom shown in parenthesis. 

**** The probability that the null hypothesis, that the two groups have the same intrapersonal 
variance in trip generation rates, should not be rejected. (Reported only if the probability 
is _< .10"L 
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4.3 Not employed segment 

Table 3 displays the results of  the intrapersonal variability analyses for the not 

employed group, analogous to those discussed above for the employed group. 
The not employed group is almost all female, thus certain comparisons are not 

made. The results reported in Table 3 show that among the not employed 
group, social class and the availability of  travel and related resources have sig- 

Table 3. lntrapersonal variability in daily trip generation: Not employed persons. 

Explanatory factor Segment Mean Variance 
(specific hypothesis) (sample size)* intrapersonal ratio 

variance** (D.O.F.)*** 

Prob.**** 

Occupational Status Professional 5.033 
of Household Head (3) 1.38 

($2) (12,128) 
Skilled 
(32) 

Skilled 
(32) 

Unskilled 
(9) 

Professional 
(3) 

Unskilled 
(9) 

Household Income Low 
($2, S7) (30) 

High 
(13) 

Educational Level Low 
($2) (34) 

High 
(13) 

Car Availability Yes 
($6) (23) 

No 
(26) 

3.641 

3.641 

1.678 

5.033 

1.678 

2.483 

5.546 

2.779 

5.223 

4.570 

2.327 

2.17 
(128,36) 

3.00 
(12,36) 

2.23 
(52,120) 

1.88 

(52,136) 

1.96 

(92,104) 

< .01 

_< .01 

.01 

_~ .01 

< .01 
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Table 3. Continued. 

Explanatory factor Segment Mean Variance 
(specific hypothesis) (sample size)* intrapersonal ratio 

variance** (D.O.F.)*** 

Prob.**** 

Marital Status Single 2.250 
($3) (4) 

Married 
(41) 

3.527 

1.57 
(164,16) 

Presence of Children Married Female 3.225 
(Conditional on Without Children 1.31 
Marital Status & (20) (72,80) 
Gender) Married Female 4.222 
($5) With Children 

(18) 

* The not employed segment of the sample used in this study has 49 members. However, be- 
cause of missing data on some variables, the sample size used in some analysis is less than 
49. 

** The mean intrapersonal variance in trip generation rates for members of any population 
segment is defined in Equation 1. 

*** The ratio of the mean intrapersonal variances in the two segments. This statistic has the 
F-distribution with the degrees of freedom shown in parentheses. 

**** The probability that the null hypothesis, that the two groups have the same intrapersonal 
variance in trip generation rates, should not be rejected. (Reported only if the probability 
is _<. 10). 

nif icant  impacts on intrapersonal  variabili ty in daily trip generat ion rates. For 

example, those not  employed people who have access to an automobi le  have 

significantly higher levels of intrapersonal  variabili ty than  those who do not  

have access to an automobile,  as hypothesized (Hypothesis $6). Similar 

results are obtained for household income (Hypotheses $2 and  $7) and  oc- 

cupat ional  status of household head and educat ional  level (Hypothesis $2). 

The results in Table 3 also show that while there are substantial  differences in 

in t rapersonal  variabili ty between individuals  with different household roles, 

none  of these differences is statistically significant.  

5. Discuss ion and conclus ions  

The empirical results reported above support  the two general behavioral hy- 

potheses formulated earlier. First, the empirical results reported in this paper 

support  the hypothesis that those individuals  who are more likely to fulfil in- 
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frequent individual and household needs and desires have higher levels of day- 
to-day intrapersonal variability in their travel behavior than those persons 
whose roles require daily activity participation and related travel. Second, the 
results are consistent with the hypothesis that those people having fewer 
household- and employment-related coupling constraints have more day-to- 
day intrapersonal variability in their urban travel and related behavior. The 
empirical results for the not employed group also support the hypothesis that 
those individuals having more travel-related resources available to them have 
a higher level of intrapersonal variability in their travel and related behavior 
in comparison with those people who have limited travel-related resources 
available to them. 

The empirical investigations of the specific hypotheses provide some in- 
teresting observations. First, we find that, as expected, employed people have 
much lower levels of intrapersonal variability in trip frequency in comparison 
with those people who are not employed outside the home. Second, we note 
that social class and the availability of travel and related resources are very im- 
portant factors with respect to differences in intrapersonal variability among 
sub-groups of the not employed segment; however, these factors are less impor- 
tant within the employed segment. On the other hand, household role related 
variables are somewhat more important in the case of the employed segment. 

Third, the empirical results reported above indicate that employed married 
females have substantially higher levels of intrapersonal variability in trip fre- 
quency than employed married males. On the other hand, we find little differ- 
ence in intrapersonal variability between employed single males and females. 
Furthermore, the empirical analyses show that the presence of children in the 
household has considerably more impact on the behavior of females than 
males. These results tend to support the bel ief that  socialized gender-linked 
roles have substantial effects on travel and related behavior. This conclusion 
about the importance of gender-linked roles is derived in the context of  Read- 
ing, England in 1973. It is possible that socialized gender-linked roles are less 
important in other countries now. Thus, it is important that the results report- 
ed in this paper be verified with more current data collected in different so- 
cial/cultural environments. 

This research indicates that there is substantial intrapersonal variability in 
daily trip generation rates, and that there are large and meaningful differences 
in the level of intrapersonal variability between population groups. Intraper- 
sonal variability limits the potential of  conventional models to explain daily 
travel behavior, because differences in individual characteristics cannot explain 
that portion of the total variability which we term intrapersonal variability. 
Thus, models developed to describe trip generation for populations or popula- 
tion segments which have high levels of intrapersonal variability will appear 
to have poor goodness of fit measures. Recognition of the magnitude of in- 
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trapersonal variability, and differences in intrapersonal variability across 
population groups, may provide aid in the assessment of model goodness of 
fit results. 

A similar issue arises in the case of models of different measures of travel 
and related behavior. For example, Pas & Koppelman (1984b) report that a 
marginal automobile ownership choice model having a relatively limited 
specification appears to outperform a conditional mode choice model in 
predicting behavior both in the model estimation context as well as in model 
transfer situations. Clearly, the lower level of day-to-day variability in automo- 
bile ownership than in mode choice is an important determinant of this differ- 
ence in performance. The relationship between intrapersonal variability and 
the ability of models to describe individual behavior is discussed elsewhere 
(Pas, 1985). 

The results reported in this paper show evidence of high levels of intraper- 
sonal variability in daily trip-generation rates, relative to the levels of  interper- 
sonal variability in this variable. A number of factors should be considered in 
assessing this result. First, we have examined intrapersonal variability in total 
daily trip generation rates. Clearly, day-to-day variability in trip generation 
rates for some trip purposes will be considerably higher than intrapersonal 
variability for total daily trip generation rates. A more detailed study of varia- 
bility by trip purpose would be helpful in identifying those travel components 
which are more or less variable and would establish a clearer identification of 
the characteristics of individuals which influence levels of variability. 

Second, the data employed in this research may be biased in ways that affect 
day-to-day variability. Bonsall et al. (1984) report that survey data appear to 
lead to under-estimates of day-to-day variability relative to estimates based on 
field observations. However, Golob & Meurs (1986) find that respondents re- 
port fewer trips in later days of a multiday survey. Such a bias in response 
would tend to increase the average level of intrapersonal variability in trip 
generation rates. On the other hand, the analyses conducted by Barnard (1986) 
indicate that responses to an activity diary survey provide more complete travel 
information than responses to a traditional home interview survey. 

Overall, we conclude that there are high levels of intrapersonal variability in 
daily travel behavior, that such variability differs across population groups in 
a manner which is consistent with the tenets of activity theory and that further 
investigation is likely to identify even stronger patterns of variability differ- 
ences than those reported here. 
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