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form as well as aggregate models that use aggregate 
data. 
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Analysis of Intercity Travel Markets 
in New York State 
Robert J. Zarrillo and Alfred J. Neveu 

This papar presents the results of an analysis of intercity travel market 
segments In New York State's Empire Corridor (New York City·Albany· 
Buffalo). The intercity travel data were obtained from a stratified 
random sample of Empire Corridor residents thet was taken in the 
spring of 1979. The survey collected information on respondenu' in
tercity travel habits and modol awareness, femillarity , and accessihility. 
Detailed analyses were performed on the Empire Corridor nonbusinoss 
travel market. Tables were developed to show tile demographic distri· 
butions and mean trip rates of nontravelers, light travelers (one to five 
trips per year), and heavy travelers (more than five trips per year) . A 
multivariate statistical procedure, automatic interaction detector, was 
used to attempt to uncover the. variables that best explain the variation 
in trip making. The results indicate that geographic stratum is the best 
travel segmentation variable. Other variables that have an important 
influence on intercity travel include age, household size, and knowledge 
of National Railroad Passenger Corporation (Amtrak) service (a measure 
of the information level of corridor residents). The variables collected 
in the survey had different effecu on each geographic stratum, which 
supporU the assumption that the intercity travel market is heteroge
neous. 

In response to the growing use of intercity public trans
portation in New York State, the New York state Depart
ment of Transportation performed a study to aid in the 
planning and marketing of intercity rail passenger ser
vice. A telephone survey of i· aiL corrido1· (New York 
City, Albany, and Buffalo) residents was conducted in 
June 1979 to determine the characteristics of the inter
city travel market in New York State. 

Because different travel market segments are likely 
to vary in demand potential, intercity travelers were 
divided into appropriate markets for more detailed study. 
A literature search of market segmentation in intercity 
travel revealed few studies in the analysis of intercity 
travel market segments. Most of the research has been 
oriented toward intercity (or corridor) travel demand 
models, with travel s egmentation by purpose and mode. 
Detailed market segmentation has been limited, for the 
most part, to inb.-aui·bari travel [see, for example, Dob
son and Tischer (!} J. This paper presents the results 
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of the analysis of the telephone survey of residents in 
New York State's Empire Corridor (New York City, 
Albany, and Buffalo) and describes the characteristics 
of intercity travelers in that corridor. 

SURVEY DESIGN 

The study focused on residents in New York State's Em
pire Corridor and Adirondack Corridor (Albany and 
Montreal). These heavily traveled routes connect the 
upstate New York major urban areas with each other and 
with New York City. Both corridors are served by high
way (automobile and bus), rail, and air passenger fa
cilities. 

A sample of 600 respondents was selected and strati
fied into fou1· geographic g1·oups as follows: New York City 
(100 samples}, metropolitan New York City counties (100), 
upstate urban areas that have rail stations (200), and all 
remaining cities and towns in the two corridors (200). 

The stratum. sample sizes shown were chosen in order 
to ensure statistical reliability for stratum 4 results (the 
stratum with the smallest population) while keeping the 
total sample at an acceptable level. Within strata 1, 2, 
and 3, all places were selected. In stratum 4, 40 cities 
and towns were selected randomly from a list of all the 
places in the stratum. Within each-stratum, the number 
of samples allocated to each place is proportionate to the 
population. A more detailed description of the survey 
design can be found elsewhere (2) . 

The main objective of the survey was to collect in
formation for the analysis of intercity travel market seg
ments. The questionnaire covered the following topics: 

1. Trip-making characteristics of intercity travelers; 
2. Residents' perceptions of modal accessibility, 

availability, and familiarity with intercity travel; 
3. Attitudes and opinions of residents concerning 

travel characteristics, travel problems, and reasons 
for mode choice; and 

4. Background demographic information. 

The demographic variables collected in the survey 
were factored to 1970 stratum populations and compared 
with the 1970 state census proportions. Survey values 
for age, family size, and automobiles per household 
compa.re favorably with the 1970 census distribution and 
even more closely with a 1977 New York State Depart
ment of Transportation telephone poll (3). However, the 
sample contained a greater proportion of women and 
more multicar households than did the census , even 
though much of t)le interviewing was done at night to in
crease the likelihood of reaching working men. The dif
ference in automobile ownership over the 1970 census 
was expected, because the proportion of multicar house
holds in the state has been increasing since 1970. Over
all, the survey is considered representative of Empire 
Corridor residents. 

For t)le remaining analysis, the sample was factored 
by stratum to represent 1980 population projections in 
the corridor. 

Table 1. Distribution of trips and trip 
makers. Total Intercity (n , 480) 

Trip Makers 
Stratum (~) Trips (i) 

1 49 42 
2 20 25 
3 25 26 
4 6 7 
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SURVEY RESULTS 

Intercity Travel 

The analysis of intercity travel was performed on the 
Empire Corridor sample of residents (583 of the 600 
interviews). The survey contained a number of ques
tions on intercity trip making. For this study, an inter
city trip was defined as any nonoommuter trip of at least 
80 km {50 miles) in length made within the past year. 
The 80-km minimum trip length was chosen based on 
the distance between major corridor cities. 

Table 1 reveals that stratum 1 (New York City) con
tains almost half of all intercity travelers and 41 per
cent of the Empire Co1·ridor nonbusiness trip makers. 
Stratum 1 's size makes it the largest single intercity 
travel market. New York City's relative importance in 
percentage of trips decreases when we look at corridor 
trips only (i.e., stratum 1 residents do most of their 
intercity travel outside the Empire Corridor). Strata 2 
(New York City metropolitan counties) and 3 (upstate 
cities with rail stations) have shares about equal to or 
greater than stratum l's when corridor nonbusiness 
trips are viewed. Another interesting occurrence is 
the rate at which stratum 4 (remaining cities and towns) 
residents make corridor nonbusiness trips. Stratum 4 
contains 7 percent of the trip makers, but they make 14 
percent of the corrido1· 's trips. Of U1e 79 pe1·cent of cor
ridor residents wh,o make intercity trips, 40 percent 
make trips within the Empire Corridor and 37 percent 
make nonbusiness trips. 

The survey showed that automobile was the most 
widely used mode for intercity nonbusiness travel in the 
Empire Corridor. About 75 percent of t11e travele1·s 
used automobile for 85 percent of all corridor trips. 
Bus, airline, and rail travel shared the remaining travel 
market about equally. 

Modal Accessibility, Avai1ability, and 
Familiarity 

Several questions were asked to determine corridor 
residents' knowledge of the various intercity travel 
modes in the Empire Corridor. The results showed 
that familiarity with corridor travel modes is generally 
very high in all areas of the state. However, the Na
tional Railroad Passenger Co1·poration (Amtrak) was 
consistently rated lower than the other modes. 

In a recent nationwide intercity travel survey (4), 73 
percent of the sampled residents of standard metropoli
tan statistical areas {SMSAs) knew the location of the 
intercity train station; however, 91 percent knew the lo
cation of the intercity bus station. In this study, 79 per
cent of the survey respondents know the location of the 
nearest Amtrak station, but 87 percent know where the 
intercity bus station is located. The presence of all in
tercity modes of transportation in the Empire Corridffr 
accounts for the high percentage of knowledgeable resi
dents. Intercity te1·minals were perceived as at least 

Total Empire 
Corridor (n = 286) 

Trip Makers 
(io) Trips (~) 

40 27 
21 25 
31 31 

8 17 

Empire Corridor 
Nonbusiness (n = 262) 

Trip Makers 
(~) Trips (%) 

41 29 
21 23 
31 34 

7 14 
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adequately accessible by most corridor residents sur
veyed. 

For the i·emaincler of this research, Empire Corr'idor 
nonbusiness trips are used because nonbusiness trips are 
discretionary and such travel may be more readily 
analyzed by using the va1•iables collected in the survey . 
Corridor business trips were not used due to the low 
number of business travelers interviewed. Moreover, 
intercity bl1siness h·avel would be influenced by variables 
other than those collected in this survey. 

ANALYSIS OF INTERCITY TRAVEL 
MARKETS 

The total intercity ti·avel market was divided into de
finable groups ln order to be able to estimate the trip
making propensity of these more homogeneous groups 
with greale1· accuracy and to develop and implem~nt 
more effective policies to deal wil'h these travelers. For 
the purposes of this study, it was hypothesized that inter
city tnvelers can be divided into three distinct group
ings based on past trip-making behavior. These groups 
are nontravelers (no intercity trips in the past year), in
frequent travelers (one to five intercity trips in the past 
year), and frequent travelers (more than five intercity 
trips in the past year). 

The primary purpose of this analysis was to charac
teriZe tile dillerent hypothesized groups of intercity 
travelers by their demographic background and their 
perceptions of intercity service in the Empit·e Corridor. 
To accomplish this task, two procedures were employed. 
The firsl is a cross-tabulation of several demographic 
characteristics by the tlu-ee travel groups. The second 
step was to determine the factors, both demographic and 
attitudinal, that may best divide the entire sample into 
low and high travel categories. To perform this step, a 
multivariate statistical procedure, automatic interaction 
detector (AID), was used. AID is similar to analysis of 
variance in that it attempts to explain the variation in a 
dependent variable through the use of independent vari
ables (factors). The AID algorithm divides the total 
sample iuto a mutually exclusive series of subgroups 
through a sel'ies of binary splits. Each split attempts 
to maximize the between-group sum of squares. The 
result is a tree whose branches constitute a particular 
market group. No assumptions are made concerning 
linearity, correlation, or mathematical form of the re
lationship between variables~). 

Table 2. Demographic distribution by 
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Table 2 indicates that men and women have a nearly 
equal propensity for intercity travel. This is not su1·
prising because many intercity npnbusiness trips are 
made by families. The distribution of trip makers by 
age reveals that younger and middle-aged respondents 
have a greater propensity to make intercity trips than 
do the older respondents. Almost th1·ee-quarters of the 
older respondents made oo nonbusiness intercity trips 
in the past year. Young travelers (18-34) traveled at 
the greatest 1·ate. 

As expected, the amount or intercity travel rises as 
automobile ownership increases· households that own 
two or more automobiles traveled much more often tbau 
did other families. However although households that 
owned two or more velucles contain more travelers than 
single-car households, the latter group ma,kes slightly 
more trips per fraveler, as evidenced by the higher trip 
ratP. 

The distribution of trip makers by household size 
shows little variation, except in the frequent-travel 
group. In that instance, larger households are more 
inclined to make a larger number of nonbusiness inter
city trips than the smaller households. 

The geographic distributions show that stratum 1 
contains the lowest average trip rate per traveler for 
Empire Corridor trips. This result is not surprising 
because most intercity t1·avelers from New York C'ity 
make their trips outside the Empire Corridor (2). 
Stratum 4 residents travel at a i·ate of 2 trips/yea.i: 
more per person than do residents of either sti'atum 2 
or stratum 3. 

Table 2 also shows that infrequent and frequent trav
elers constitute 31 and 6 percent of the corridor l'esi
dents, respectively. The importance of this small num
ber or frequent b·avelers (more than 5 trips/year) in the 
corrido1· is revealed by the fact that, of all corridor 
travelers surveyed, those that ti·avel frequently (14 per
cent of all trip malce.rs) account for 53 pe1·cent of all cor
ridor nonbusiness trips . Diversion or a small portion 
of automobile users in this group could significantly in
crease intercity public transportation use in the corridor. 

The second phase of the analysis used the multiva1·i
ate statistical tool known as AID . The independent vari
ables (factors) used in the AID analysis il1cluded the 
demographics p1·eviously employed as well as the re
spondent 'a awareness and perceptions of the modes 
available in th.e corridor and their attribLttes. 

Each stratum was analyzed individually 'for several 

Infrequent Frequent Mean T rip 
traveler group. Nontravelers Trave lers Travelers Rate per 

Ite m (%) (~ ) (%) Trave le r 

Sex 
Male (n = 215) 64 31 5 4.23 
Fema le (n = 368) 62 32 6 3. 83 

Age 
18-34 (n = 22 6) 62 32 6 4.54 
35-54 (11 - 104) 53 4~ 5 3.66 
55+ (n = 167) 75 21 4 3. 53 

Automobiles per household 
0 (n = 60) 79 21 0 l.9G 
1 (n = 207) 71 24 5 4. 90 
2+ (n = 316) 47 45 8 4.05 

Household size 
1 (n = 68) 69 29 2 4.61 
2 (n = 193) 68 28 4 4.03 
3-4 (n = 216) 52 41 3.97 
5+ (n = 99) 66 27 3.41 

Stratum 
I (n = 100) 71 28 I 2.93 
2 (n = 100) 59 32 9 4.49 
3 (n = 185) 52 39 9 4 .41 
4 (n = 198) 48 34 18 6. 58 

T Q(Ol (n = 583) 63 31 3.9 8 
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Table 3. AID results. 
Variation Variables That Explain Intercity Travel 
Explained 

Stratum (~) Low Rate High Rate 

1 
2 
3 
4 

24.6 
34.4 

7 .3 
18.4 

Age (18-34, 55+), do not know how to use Amtrak 
Married 

Age (35- 54 ), easy nccess to airport 
Not married, age (25-44) 

Low automobile ownership, large household size 
Do not know how to use Amtrak 

High automobile ownership 
Know how to use Amtrak, cost of travel 

unimportant 

reasons. Evidence from the previous analysis indicates 
that there are very real differences in intercity trip 
making among the geographic areas of New York State. 
In addition, it proved to be infeasible to use the factored 
sample in the AID analysis due to computational diffi
culties. AID is not now programmed to handle these fac
tored data, although future improvements will remedy 
this shortcoming. 

Table 3 shows the AID results for each stratum. The 
variables that alfect travel are listed in order of impor
tance. The difference in the effect of each variable on 
each stratum and the difference in the total travel vari
ation explained by the AID analysis supports the conclu
sion that real travel differences exist between the geo
graphic groups. 

The AID analysis reveals several points: 

1. Several of the variables are important in explain
ing the travel variation in two or more strata (e.g., age 
or knowledge of Amtrak), 

2. The differences in percentages of variation ex
plained by the AID analysis for each stratum reveal 
that the variables us~d are significantly better seg
mentors of travel in some strata than others, and 

3. The relatively small amount or travel variation 
explained in each stratum indicates that intercity travel 
variation is not easily explained by the variables col
lected in the survey. 

CONCLUSIONS AND IMPLICATIONS 

From this analysis, several conclusions can be drawn 
with regard to nonbusiness intercity travel in the Em
pire Corridor. First, the results indicate that travel 
differences exist between each stratum. The analysis 
provides evidence to show that geographic stratum may 
be the best individual travel segmentor of corridor resi
dents. Both the cross-tabulations and the AID analysis 
support this conclusion. 

The AID results also corroborate much of the infor
mation given in Table 2. Residents of smaller cities 
(stratum 4) travel at a higher rate within this corridor 
than do residents of larger urban areas. Younger re
spondents travel more often than do older ones. Smaller 
households (one and two persons) travel at a higher rate 
across each stratum where household size appears 
(strata 1, 3, and 4). Knowledge of upstate Amtrak ser
vice (a measure of the information level of intercity 
travelers) appears in two strata (1 and 4) where the 
awareness of Amtrak service was lowest. The differ
ence in AID trees between strata and the low amount of 
trip-maldng variation explained by the trees supports the 
asswnption that intercity travel is a heterogeneous phe
nomenon. Overall, the results show little demographic 
difference among Empire Corridor travelers. 

This analysis points to several interesting policy 

implications. Marketing campaigns to increase the 
public's awareness of the availability and location of the 
various intercity services and terminals, especially the 
energy-efficient modes, could lead to increased patron
age on these travel modes. A system of group or family 
fare packages, now used by the airline industry, could 
have a strong effect on increasing the number of travel
ers who use the bus and rail modes. Also, improved 
access to intercity public transpodation terminals from 
outlying areas (by charter or local bus systems, for ex
ample) might induce future travelers from these areas 
to alter their mode choices. 

Because reported rail travel was a small share of 
total intercity travel, few policy implications concerning 
actual rail passenger travel in New York State can be 
drawn from the telephone survey. However, once the 
characteristics of corridor rail travelers al·e determined 
(from a train on-board survey), the total intercity travel 
market can be further analyzed to determine rail's pene
tration and market potential. 

The analysis conducted points out the need for further 
investigation into issues of intercity travel market seg
mentation. A more detailed and in-depth survey of re
spondent's behavior and attitudes in this area is particu
larly warranted. Also, information on travelers' des
tinations, trip length, and repeat use would be extremely 
useful. The l'esults obtained from this study should pro
vide an adequate basis for future research efforts. 
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