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This paper discusses how abstract transportation system characteristics 
like convenience c.an be quantified by using psychometric scaling tech­
niques and can be included as explanatory variables in models of travel 
demand behavior. A survey was conducted to collect time and cost in­
formation on alternative modes of transportation for the journey to work 
and attitude data on 14 attributes representing convenience. Importance 
scores were derived for the attributes by using the Thurstone scaling tech­
nique. A generalized convenience variable was constructed based on a 
linear combination of individual satisfaction ratings of the convenience 
attributes weighted by their derived importance scores. Models of mode 
choice behavior were calibrated by using a logit function that was esti­
mated by a maximum likelihood procedure. Comparisons were made 
between models that used only time and cost variables and those that 
included the generalized convenience variable. The goodness of fit was 
significantly better with models that included the convenience variable 
than with models that were based strictly on time and cost variables. It 
was concluded that the generalized attribute approach is a feasible con­
cept that can significantly improve the explanatory power of conven­
tional models of travel behavior. 

A major problem confronting both transportation plan­
ners and i·eseai·chers in i.ravd b~havior is how to buiirl 
travel demand models that are sensitive to transporta­
tion system attributes other than time and cost. These 
models allow not only a better understanding of travel 
choice decisions but also prediction of the potential con­
sequences of transportation policy decisions, such as 
the installation of bus shelters, transit routing or fre­
quency changes, or adoption of a monthly fare pass, 
that do not directly affect travel times or costs. 

A number of studies investigated factors that influ­
ence travel choice and concluded that attributes such as 
comfort, convenience, reliability, and safety play an 
important role in the average traveler's decision, par­
ticularly in the choice of travel mode (1, 3, 7, 10). De­
spite this recognition, relatively little workhas been 
undertaken to incorporate these attributes in travel de­
mand models. Studies that used proxy variables for 
these attributes produced models that were only mar-

*When this research was performed, Mr. Spear was a graduate student at 
Cornell University. 
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ginally better than conventional time and cost models at 
explaining choice behavior (i, !!, 14). 

Representing an attribute such as convenience with a 
proxy variable causes two problems. First, convenience 
is a generalized concept created by the individual trav­
eler to describe his or her overall perceptions of various 
subattributes of the transportation system. Convenience, 
per se, is an ambiguous term having as many definitions 
as there are individuals in the population. Second, an 
individual's perceptions of various subattributes may not 
be directly related to some measured characteristic of 
the transportation system. 

The research described in this paper develops a 
framework for including generalized attributes like com­
fort or convenience as explanatory variables in disaggre­
gate mode choice models. This framework overcomes 
the problems associated with proxy variables yet does so 
in a way that allows the variable to be used in a planning 
context by defining subattributes that are amenable to 
prediction or manipulation. 

GENERALIZED ATTRIBUTE VARIABLE 

The structure of the generalized attribute variable is an 
application of Rosenberg's cognitive summation theory 
of attitude (8). That is, the value of a genernlized at­
tribute variable associated with a particular travel mode 
m, as perceived by individual i, is given by 

n 

Aim=~ wij X yijm 
j=l 

where 

(1) 

Aim = individual i's perceived value of the generalized 
attribute for mode m, 

W1J = relative sensitivity of individual i to a particu­
lar subattribute j, 

Y1J• = individual i's perceived satisfaction with travel 
mode m with respect to subattribute j, and 

n = number of subattributes that contribute to the 
definition of the generalized attribute. 

Equation 1 carries the assumption that an individual's 



sensitivity to a particular subattribute is independent of 
his perceived levels of satisfaction with alternative 
travel modes with respect to that subattribute. Given 
this assumption, equation 1 can also be written as a dif­
ference formulation: 

n 

Au -A,2 = L W,; x (Yu1 - Yu,) 
j=l 

(2) 

Because an individual's sensitivity to a subattribute is 
assumed to be independent of his satisfaction levels, 
only one sensitivity coefficient is needed. 

A second assumption was made to avoid having to de­
rive sensitivity coefficients for each individual. It was 
assumed that a population could be stratified into a fi­
nite number of subgroups in which individuals in a par­
ticular subgroup would have similar sensitivities to the 
subattributes of the generalized variable. 

Equation 2 could then be modified as follows: 

n 

Ai1 -A,2 = L w; x CYu1 - Yu,) (3) 
j=l 

where s is the subgroup to which individual i belongs. 
Thus, individuals in the saine subgroup will have identi­
cal values for their subattribute sensitivity coefficients, 
Wj. The value of the generalized attribute variable, 
however, will vary depending on the individual's per­
ceived levels of satisfaction with the subattributes. 

METHODOLOGIES FOR DERIVING 
SATISFACTION LEVELS AND 
SENSITIVITY COEFFICIENTS 

The usefulness of the generalized attribute variable de­
pends on the methodologies required to derive the sensi­
tivity coefficients for various subgroups and individual 
satisfaction ratings for alternative travel modes. A 
variety of data collection and psychometric scaling tech­
niques are available to obtain these data. However, 
because the objective of this research was to introduce 
and demonstrate the feasibility of the generalized at­
tribute variable, no comparative analyses of alternative 
methodologies were made. Only those techniques that 
were actually used in the study are discussed below. 

Individual Satisfaction Ratings 

Ratings for alternative travel modes with respect to var­
ious service characteristics were obtained directly from 
the respondents by means of a subjective estimation 
questioning procedure. A sample question in which the 
respondent was asked to state which mode, if any, was 
more satisfactory with respect to a specific subattri­
bute is given below. 

Select the means of travel that you feel is best described by the statement 
to the left. If you feel that both choices are equally well described by 
the statement, circle the letters in the "no difference" column. 

Auto- Public No Dif-
mobile Transit ference 

1. Less chance of an accident A PT ND 
2. Arrive on time to work more often A PT ND 
3. More reliable in bad weather A PT ND 

The rating scores obtained from this procedure were 
used directly to represent the difference term (Y1J1 -

Y1i2) , 
Attitudinal responses may be acceptable for develop­

ing explanatory models of individual choice behavior. 
Before these models can be used in a planning context, 
however, some functional relationship must be es tab-
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lished between the relative satisfaction levels of individ­
uals and physical parameters of the transportation sys­
tems. 

Group Sensitivity Coefficients 

Sensitivity coefficients can be derived by using various 
psychometric techniques. For this study, it was as­
sumed that individuals could ordinally rank various sub­
attributes along a unidimensional continuum of impor­
tance to their mode choice. decision. Given these rank­
ings for a group of individuals, Thurstone's law of com­
parative judgment (12) can be used to derive an aggregate 
sensitivity scale where the scale value of each subattri­
bute represents its relative importance to the group. A 
detailed description of the Thurstone scaling technique 
is given elsewhere (2, 13). 

The Thurstone scaling procedure generates an inter­
val scale rather than a ratio scale. This means that 
only the relative positions of the subattributes with re­
spect to each other can be determined. The entire scale 
can be universally stretched or compressed without al­
tering the relative distances between the scale values. 
Similarly, because no absolute zero point exists for an 
interval scale, a constant may also be added to each 
scale value without changing the scale itself. 

These characteristics have significant implications 
for the use of interval scale values as sensitivity coef­
ficients. First, they indicate that the sensitivity scale 
derived from the Thurstone scaling procedure can al­
ways be transformed to a scale that ranges between zero 
and one. Second, they imply that the set of subattributes 
selected to make up the generalized attribute variable 
should have at least one subattribute that is generally 
perceived as unimportant so that a realistic lower bound 
can be established for the scale. If this is not done, 
then the derived distances between subattribute scale 
values may be greatly exaggerated with respect to an 
absolute scale of importance. 

GENERALIZED CONVENIENCE VARIABLE 

The generalized attribute variable concept was empiri­
cally tested by constructing a generalized variable for 
convenience. To obtain the data necessary for construct­
ing the variable and for building disaggregate mode 
choice models, a small-scale survey was conducted. 

Questionnaire Design 

The survey questionnaire consisted of two sections. One 
section paralleled conventional mode choice surveys by 
requesting information on travel times and costs and on 
socioeconomic characteristics of the trip maker. The 
other section was designed to collect importance rank­
ings on a preselected list of stimulus phrases repre­
senting various subattributes and comparative satisfac­
tion ratings for alternative travel modes with respect to 
those subattributes. 

Fourteen stimuli were selected for the importance 
rankings. Twelve of these were chosen based on the re­
sults of previous studies (3, 7) as representatives of a 
broad range of stimuli assocTated with convenience. 
Stimuli representing travel time and cost were also in­
cluded in the rankings to compare .their perceived im­
portances relative to the other subattributes. The stim­
uli included in the rankings were as follows: 

1. Arrive at the intended time, 
2. Able to travel in all weather, 
3. Avoid a long wait, 
4. Avoid leaving early for work, 
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5. Have the vehicle easily accessible to home, 
6. Avoid numerous stops, 
7. Have a choice of departure times, 
8. Have understandable maps and schedules, 
9. Pay as little as possible for the trip, 

10. Travel in the shortest time, 
11. Avoid a long walk, 
12. Avoid changing vehicles, 
13. Avoid paying daily for the trip, and 
14. Avoid undesirable areas. 

A paired comparison questioning procedure was used 
to obtain the importance rankings .. A typical paired 
comparison question follows. 

Select the one feature in each pair which you would most like to see pro­
vided by a transportation system. For each of the following questions 
ask yourself, "Would I rather ... " 

1. arrive at the intended time or avoid a long wait for the vehicle? 
2. avoid leaving early to be on 

be able to travel in all weather? time for work or 

3. have a choice of departure 
avoid a long walk? times or 

To minimize the repetitiveness of the paired compari­
son questions, only 42 of the 91 possible stimulus pairs 
were presented. However, the comparisons were struc­
tured so that a complete comparison matrix could be 
constructed for each respondent, given the question­
naire responses. See Spear (9) for a discussion of this 
procedure. -

Comparative satisfaction questions were used to ob­
tain the satisfaction ratings for a binary mode choice 
decision between automobile and public transit. 

Survey Sample 

Surveys were conducted in two major U.S. cities: Boston 
and Chicago. Only the choice of mode for the work trip 
was investigated. Therefore, data collection was sim­
plified by distributing questionnaires at preselected 
work locations in the two cities. There were two sig­
nificant consequences of this survey procedure. First, 
because neither sample was probability based, no con­
clusions could be drawn regarding either the socioeco­
nomic composition or the travel habits of the general 
population in the two cities. This did not seem to be a 
major constraint to the objectives of the reRearch, how­
ever. A second consequence was that, because the sur­
veys were conducted only at those locations where prior 
approval had been obtained from management, the com­
pletion rate was much higher than anticipated. Of the 350 
questionnaires distributed in each of the two cities, 178 
or 50.9 percent were returned from Boston and 219 or 
62.6 percent were returned from Chicago. This return 
rate was highly satisfactory given that the questionnaire 
was self-administered and the respondents could expect 
no direct benefits for their efforts. 

The socioeconomic compositions of the two samples 
were very similar. Therefore a number of mode choice 
models were constructed and calibrated by using the 
Boston data. The Chicago sample was used to test the 
geographical transferability and the predictive abilities 
of the Boston models. 

RESULTS 

Effect of Socioeconomic Factors on 
Group Sensitivity Scales 

One of the assumptions of the generalized attribute var­
iable was that a population could be stratified into a fi-

nite number of homogeneous subgroups and that everyone 
in a subgroup could be represented by a single set of 
sensitivity coefficients. The Boston data were analyzed 
to determine whether socioeconomic parameters could 
be used to s tratify the sample into these subgroups. The 
sample was s tratified by sex (two groups ), age (four 
g1·oups), income (five groups), education (six groups), 
and stage i n the family life cycle (four groups) . Gr oup 
sensitivity scales were derived for each of the 21 sub­
groups and for the entire sample. The scales were then 
examined to identify socioeconomic trends, and compared 
with the sensitivity scale for the entire sample to de­
termine if socioeconomic stratification was really mean­
ingful. 

One general finding of the analysis was that three rea­
sonably distinct groups of stimuli could be identified in 
every sensitivity scale (Figure 1). The highest ranked 
group consisted of five stimuli (numbers 1, 2, 3, 5, 10) 
that represented subattributes associated with relia­
bility, acces sibility, and ti·avel time. The seconcl group 
of stimuli (numbers 4, 6, 7, 12) was generally ranked 
lower in importance than group one and represented sub­
attributes associated with the flexibility of the transpor­
tation system and the physical effort required to make 
the trip. The lowest 1·anked group of stimuli (numbers 
8, 11, 13, 14) r epresented various amenities which could 
be provided by the transportation system. Travel cost 
(stimulus 9) seemed to fluctuate between the second and 
third groups. 

Despite the overall stability of certain stimulus groups, 
a few significant trends were found in the socioeconomic 
subgroups. Females were much more sensitive to the 
stimulus "avoid undesirable areas," probably because 
they interpreted it to represent personal safety. Older 
workers were less sensitive to travel time but more 
sensitive to any physical effort involved in making a trip. 
Sensitivity to travel cost decreased somewhat at higher 
income levels, but this trend was not so dramatic as 
might be expected. 

Substratifications by more than one socioeconomic 
parameter were precluded by the small sample size. 
Further substratifications may have revealed additional 
trends in the stimulus sensitivities. 

Constructing the Generalized Convenience 
Vad able 

'T'he generali!Zerl ~onvenlen~P. Vil.r faJ:ile W"-S bl!ilt by using 
the formulation given in equation 3. The sensitivity co­
efficients W~ were the scale values of stimuli from the 
sensitivity s cales , and the satis faction differences (Y1 J1 -

Y1J2) were obtained directly from the comparative satis­
faction ratings of respondents. The stimuli "pay as little 
as possible for the trip" and "travel in the shortest time" 
were omitted from the convenience variable because they 
were to be used directly as quantitative variables. 

Convenience variables were constructed with sensi­
tivity coefficients derived from the entire sample and 
from subgroup stratifications by sex, age, income, and 
stage in the family life cycle. 

The feasibility of entering more than one generalized 
variable in the same model was also investigated. Gen­
eralized attribute variables were constructed for relia­
bility by combining stimuli 1 and 2 and for perceived 
travel time by combining stimuli 3 and 10. When used 
in the same model with one or both of these variables, 
the generalized convenience variable omitted the redun­
dant stimuli. 

Mode Choice Modeling 

Disaggregate binary mode choice models were constructed 



Figure 1. Sensitivity scale for the Boston sample. 

1.0 

0.9 

o.a 

o. 7 

0.6 

0.5 

0.4 

0.3 

0.2 

0.1 

o.o 

Table 1. 

Model 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 

1. 000 arrive at the intended time 

0.863 able to travel in all weather 
0,861 avoid a long wait 
0.852 vehicle ea1:1ily accessible to home 
0.849 travel in the shortest time 

o. 770 avoid changing vehicles 
O. 769 choice of departure times 

0.674 avoid leaving early for work 

0.576 avoid numerous stops 

0.419 pay as little as possible 

O. 244 avoid a long walk 
O. 225 avoid undesirable areas 
0.207 understandable maps and schedules 

0.000 avoid paying daily 

Model coefficients. 

Travel 
Constant Cost 

-1.0834 1. 5951 
0.5059' 1.4052 

-1.0496 1.3560 
0.0233' 1.4057 
0.6565' 1.2281 

-0.1688" 1.1864 
0.5887" 1.2217 
0.8414' 1.2474 
0.0156' 1.4503 
0.5168" 1.4752 
0.4217' 1.4201 
0.5624' 1.4611 

Travel 
Time 

-0.0058' 
-0.0472 
-0.0306' 

-0.0205' 
-0.0493 
-0.0429 
-0.0503 

Generalized 
Convenience 

-1.1901 

-0.8436 

-0.7783 
-0.8030 
-0.6174 
-1.1698 
-1.0388 
-1.1880 

6 Not significant at the 95 percent confidence level. 

Table 2. Model statistics. 

Model Included Variables 

1 Cost, time 
2 Cost, time, convenience 
3 Cost, time, reliability 
4 Cost, perceived time 
5 Cost, convenience, perceived time 
6 Cost, reliability, perceived time 
7 Cost, convenience, reliability, perceived time 
8 Cost, convenience, reliability 
9 Convenience stratified by sex 

10 Convenience stratified by age 
11 Convenience stratified by income 
12 Convenience stratified by family life cycle 

N 
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for various combinations of quantitative time and cost 
variables and generalized variables for convenience, 
reliability, and perceived time. The relationship be­
tween the explanatory variables and the probability of 
choosing one mode over another was postulated to be a 
logit function. The mathematical expression for this 
function is 

cG(>) 
p =--­

! I+ ~G(X) 

where 

(4) 

P1 = the probability of an individual selecting travel 
mode 1 and 

G(x) = a linear combination of the comparative at­
tribute levels for the competing modes. 

The models were calibrated by deriving a set of co­
efficients that, when multiplied by the values of the ex­
planatory variables, generated the best fit of the ob­
served data to the logit curve. The calibration was per­
formed by using an iterative procedure with a maximum 
likelihood of fit criterion. 

Twelve binary mode choice models were constructed 
by using the Boston data. The computer program that 
carried out the calibration procedure also generated 
several goodness-of-fit statistics. These statistics in­
cluded a likelihood ratio test, a pseudo R2 statistic, a 
correlation ratio, and an F-statistic for the correlation 
ratio. The goodness -of-fit statistics are discussed in a 
number of references (9, 11). In addition t-scores were 
computed for each of the estimated coefficients. Tables 
1 and 2 give the results of the model building. 

Based on their likelihood ratios and F-statistics, all 
12 models were found to be statistically significant at a 
99 percent confidence level. Subsequent comparisons 

Generalized Perceived 
Reliability Time 

-1.2078 
-0.8992 
-0.1544' 

-0.9745 -0.2619' 
-0.8733 -0.1491' 
-0.8986 

Likelihood Correlation 
Ratio Pseudo R' Ratio F-Value 

48.6768 0.4221 0.3784 7.981 
91.8166 0.6831 0.6036 19.969 
80.3038 0.6218 0.5460 15. 767 
56.9694 0.4793 0.4412 10.353 
80.5779 0.6233 0.5824 18.288 
76.3983 0.5997 0.5243 14.450 
80.6165 0.6235 0.5818 18.239 
82.7171 0.6351 0.5955 19.302 
68.6573 0.5539 0.5699 17.372 
93.2409 0.6903 0.6174 21.156 
88.1381 0.6641 0.6028 19.036 
94.0771 0.6945 0.6314 22.455 
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were therefore made on the basis of differences in the 
pseudo R2 statistics and correlation ratios and on the 
t-scores of the estimated coefficients. 

Travel cost differences were found to be statistically 
significant at a 9 5 percent confidence level in each of the 
models. The value of the cost coefficient also remained 
fairly stable, indicating that travel cost was relatively 
independent of the other variables included. 

The coefficients of the travel time variable based on 
reported time differences were found to be insignificant 
at a 95 percent confidence level for three of the seven 
models in which the variable appeared. In the other 
four models, the coefficients were significant but had 
the wrong sign, indicating a preference for the slower 
mode. A subsequent check of the data confirmed this; 
within the Boston sample, more individuals chose the 
mode that they said was slower. This paradox was dis­
missed as an aberration caused by the small sample 
size and the relatively small differences in travel time 
between the competing modes. It does, however, lend 
support to LeBoulanger's argument (~) that attributes 
are not perceived in terms of absolute differences but 
rather in terms of some difference in satisfaction for 
the alternatives. 

When travel time differences were replaced by the 
generalized time variable, the coefficients were found 
to be insignificant at a 95 percent confidence level when­
ever the variable was used in combination with another 
generalized variable. The generalized convenience and 
reliability variables, on the other hand, were both sig­
nificant at a 95 percent confidence level when used to­
gether in the same model. In fact, these two variables 
were statistically significant for every model in which 
they appeared. 

Models that included the generalized convenience or 
reliability variable were found to have significantly bet­
ter goodness-of-fit statistics than models that omitted 
them. Furthermore, models using the generalized con­
venience variable consistently had better goodness-of-
fit statistics than models using the generalized reliability 
variable or a combination of convenience and reliability. 
Model 4, which substituted the generalized time variable 
for reported travel time differences, had a significantly 
better fit than the strictly quantitative model 1; but, 
whenever generalized time was included with another 
generalized attribute variable, the models had poorer 
fits than comparable models using travel time differ­
ences. These results seern to indicate th::1-t, althot!gh 
the addition of a single generalized attribute variable 
can significantly improve the goodness of fit of strictly 
quantitative models, the creation of separate attribute 
variables from the same sensitivity scale worsens rather 
than improves the model. 

Three of the four models that used a generalized con­
venience variable developed from socioeconomically 
stratified importance scales were found to be not sig­
nificantly different from model 2 in terms of goodness 
of fit. Model 9, however, which used sex as the socio­
economic parameter, was found to be inferior to the 
other four models in terms of goodness of fit. 

Prediction Capabilities of the Models 

Models 1 through 8 were evaluated in terms of their 
abilities to estimate modal splits for the Chicago sample. 
Satisfaction ratings for each Chicago respondent were 
weighted by the sensitivity coefficients computed for the 
Boston sample to form appropriate generalized attri­
bute variables. These variables, together with Chicago 
time and cost data, were used as input to the models. 

The output of a binary disaggregate mode choice 
model is the probability of an individual choosing one 

travel mode over another. The expected number of public 
transit users in the Chicago sample was therefore com­
puted as the sum of the probabilities for all individuals in 
the sample. Table 3 gives the expected number of transit 
users predicted by each of the models, together with the 
discrepancies between the observed and predicted values. 
The results of this analysis were generally encouraging. 
Only model 8 predicted a modal split that was signifi­
cantly different from the observed split at a 9 5 percent 
confidence level. On the other hand, there was no sig­
nificant improvement in the predictive ability of those 
models that included the generalized convenience or re­
liability variables. In fact, models using a generalized 
variable tended to overestimate transit patronage while 
the strictly quantitative model underestimated transit 
patronage. 

CONCLUSIONS AND FUTURE RESEARCH 
NEEDS 

The major objective of this research was to determine 
the feasibility of using a generalized attribute variable 
in models of travel demand behavior. The improvement 
made in the goodness of fit with these models was clearly 
demonstrated by the calibration results given in Tables 1 
and 2. However, the contribution of the generalized at­
tribute variable to the development of improved predic­
tive or planning models is less obvious. Data given in 
Table 3 indicate that models that included the generalized 
variables did no better than the strictly quantitative mod­
els in estimating modal splits for another data set. On 
the other hand, the generalized attribute variable does 
introduce at least one additional transportation service 
parameter that can be manipulated. It therefore provides 
a mechanism for examining the potential impacts of policy 
decisions that do not directly influence travel time or 
costs. From this standpoint, the models can be viewed 
as significant improvements over strictly quantitative 
models. 

The research also points out several problem areas 
that need to be investigated before the generalized attri­
bute variable can be fully utilized as a transportation 
planning tool. 

First, more research is needed to understand the in­
fluence of socioeconomic parameters on individual at­
titudes and sensitivities to transportation stimuli. This 
study has shown that some correlation may exist between 
~+Htnr1Ac !'.:Incl fliP"rt!:l;n cn,-.inAPnnnmir, 't~"ri!:!ihl,:l,c::i hnt thA --------- ----- --- ----- ........ ---- _.., __ .., _____ . -- ------, --- ----
small sample size prohibited any detailed investigation 
of these phenomena. 

Second, the feasibility of including more than one gen­
eralized attribute variable in the same model needs to be 
investigated. It has been shown that multiple variables 

Table 3. Modal-split estimates for Chicago data. 

Predicted Observed Versus 
Model Included Variables Transit Users Predicted" ( i) 

1 Cost, time 94 -4.08 
2 Cost, time, convenience 107 +9.18 
3 Cost, time, reliability 106 +8.16 
4 Cost, perceived time 98 0.00 
5 Cost, convenience, per-

ceived time 97 -1.02 
6 Cost, reliability, per-

ceived time 106 +8.16 
7 Cost, convenience, relia-

bility, perceived time 106 +8.16 
8 Cost, convenience, relia-

b1llty 113 +15.31 

8There were 98 transit users observed in the Chicago sample. Discrepancy measures represent 
the difference between the predicted transit users and 98, divided by 98. 



constructed from the same sensitivity scale tend to de­
crease the goodness of fit of the model from that of a 
single generalized attribute variable. However, no 
work has been done on the behavior of generalized at­
tribute variables constructed from separ ate unidimen­
sional scales. Nicolaidis (6) has proposed a gener al­
ized variable based on multidimensional scaling tech­
niques. Additional research in this area is needed to 
determine whether independent generalized attribute 
variables can be identified as orthogonal dimensions in 
a multidimensional space. 

One final problem, which was not addressed explic­
itly in the research, is the relationship between indi­
vidual satisfactions with various stimuli and the physical 
parameters of the transportation system on which those 
satisfactions are based. Clearly, if the generalized 
attribute variable is to be used in a planning context, 
transportation planners must be able to identify the im­
pacts of a particular policy change on the comparative 
levels of satisfaction trip makers have for their travel 
alternatives. 

Much of the research described can be accomplished 
with methodologies already available in the field of quan­
titative psychology. Thus, a great potential exists for 
simultaneously advancing the state of the art in psycho­
logical scaling and solving problems of current and sig­
nificant interest to transportation planners. 
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