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The Commuter Information System is a new package of computer pro-
grams, for use by local agencies or organizations, that provides ride-
sharing information to commuters on an individual basis. The system
includes three functional components: (a) a state-of-the-art car-pool
matching program; (b) a bus-pool and van-pool planning program; and
(c) a transit information system that informs applicants of transit routes
that can serve their commuting needs. Because the system is modular,
any component can be used independently, and because it is highly user
oriented, it is applicable to a wide range of local situations. All programs
were written in COBOL. The development effort was based on a nation-
wide survey of major ride-sharing efforts. Before the system was distrib-
uted, the city of Dallas tested and evaluated the entire package using live
data. The Commuter Information System is being distributed by the
Federal Highway Administration. It is intended to be a standardized
data-processing tool for ride-sharing agencies as the Urban Transporta-
tion Planning System is for transportation planning agencies. It is appli-
cable to transportation system management projects, U.S. Environmental
Protection Agency regulations, and energy conservation efforts.

The Commuter Information System (CIS) is a package of
computer programs that were developed in 1975 and 1976
as a compatible successor to the Federal Highway Ad-
ministration (FHWA) car-pool matching program. In
designing the new system, the users of the FHWA pro-
gram as well as the users of other programs were sur-
veyed to determine their needs and capabilities. The
CIS design reflects the results of the survey: It satisfies
the identified needs of most users without overtaxing
their resources. The design also incorporates most of
the desirable features of the many car-pool programs
that preceded it.

In general, CIS is designed to support local efforts to
increase vehicle occupancy rates during peak-period
commuting hours. This is done primarily by encourag-
ing ride sharing (car pooling, transit, and van pooling
as an alternative to the 1 person/automobile syndrome
that has been predominant in commuter transportation
for many vears.

The scope of the system is limited to providing in-
formation that is helpful to the local ride-sharing project

and to the members of the community that it serves. Fig-

ure 1 shows the fundamental activities involved in using
CIS to supply commuters with ride-sharing information.
A commuter who desires such information fills out an

application form and forwards it to the local ride-sharing

agency. Applications vary somewhat depending on local

circumstances; a typical application is shown in Figure 2.

The application data are keypunched onto cards for
processing by the CIS computer programs. The result
of this processing can be a car-pool match list, a tran-
sit trip list, or both. These printouts are returned to
the applicant who can use them to join an existing car
pool, to form a new car pool, or to ride the transit sys-
tem to work.

Activities related to the use of CIS, which are shown
on the right side of Figure 1, are necessary to a suc-
cessful ride-sharing effort but they are not sufficient.
The crucial items are those that help to motivate com-
muters to fill out the application and then to use the in-
formation that the system provides, but such incentives
and disincentives are beyond the scope of CIS.

GRID SYSTEM

The ability of CIS to produce car-pool and transit infor-
mation for applicants depends on the computer's "know-
ing" the geographic locations of applicants' trip origins
and destinations, usually their homes and places of em-
ployment. This is necessary in car-pool matching in
order to group people who both live and work near each
other. Similarly, fo provide transit information CIS
must know which transit routes are near the origin
and destination points of the applicant's trip. In other
words, some sort of meaningful geographic code must
be assigned to each applicant's home and work locations
and to transit routes. The process of determining the
correct location code and assigning it to the applicant
and to transit records is known as geocoding.

The geographic coding system used in CIS is a grid
system characterized by a uniform numbered grid over-
laid on a map of the region served by the ride-sharing
project. An example of such a grid map is shown in
Figure 3. Every location in the region must fall into
one of the squares or cells of the grid. These cells are
typically 0.8 to 3.2 km (0.5 to 2 miles) on a side. Each.
cell is uniquely identified by a number formed from the
cell's column (x-axis position) and row (y-axis position)
numbers. For example, the cross-hatched square in
Figure 3 has the cell number 009-004.

Every applicant record is geocoded before it is en-
tered inlo the system; that is, the cells containing the
home and work locations {called the home cell and the
work cell) are determined and made a part of the appli-
cant record. Applicant records can be geocoded manu-
ally by using a grid map or automatically by using com-
puter programs such as the ADMATCH program of the
U.S. Bureau of the Census. Transit routes must be map-
geocoded.

Geocoding applicants and transit routes in this manner
allows the CIS computer programs to match applicants
who live and work close to each other as well as to pick
out transit routes that are near the applicant's home and
work locations.

The geocoding system also makes it easy for CIS to
produce density matrixes for use in planning bus-pool
and van-pool routes. A density matrix (Figure 4) is es-
sentially a schematic map of a region in terms of grid-
cell population and shows the distribution of origins for
all commuters with a common destination. Areas that
show high concentrations may be promising for bus-pool
or van-pool routes. The density matrix can also be used
for evaluating scheduled bus service.

GENERAL CHARACTERISTICS OF
COMMUTER INFORMATION SYSTEM

CIS consists of three major components:

1. A car-pool matching system that contains many
(optional) sophisticated features;

2. A bus-pool and van-pool planning system based
largely on the density matrix; and



Figure 1. CIS activities. I
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Figure 3. Portion of grid map.

011] 012
»”: 'y

001]002 008l009

OOalOOHJOOSIOOG

3L 13-
¥ e

21

-
a5
1

3. A transit information system that informs com-
muters about the transit routes that serve their com-
muting needs.

CIS is highly modular. The user can select a basic

car-pool matching package with relatively simple oper-
ating characteristics or a configuration with more ex-
tensive capabilities, depending on local objectives and
resources. The transit information system can also be
used without the car-pool matching program. CIS is
fully compatible with existing data bases that are in the
standard geocoding and file format of the FHWA car-pool
matching program, the predecessor to CIS.

The package is programmed in COBOL according to
the 1974 standard (full implementation) of the American
National Standards Institute. It is intended to be oper-
able on most medium-scale computers regardless of
manufacture.

DESCRIPTION OF PROGRAMS

The eight computer programs that make up CIS can be
divided into the following two groups:

1. The routine processing programs, which include
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Figure 4. Numeric density matrix.
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those for file update, car-pool matching, and transit in-

formation; and

2. The special processing programs, which include
those that produce density matrixes, master lists, and
miscellaneous lists and also build files.

Routine Processing Programs

Figure 5 shows that the automatic geocoding capability
is an optional "front end'" that must be locally supplied.
This approach permits the use of most of the numerous
automatic geocoding systems currently in use.

The out-

put of automatic geocoding must include x-y coordinates,
which the UPDATE program translates into map squares

(grid cells).
matic and manual geocoding within a local installation.

The design also permits a mixture of auto-

For those who do not choose to implement automatic
geocoding, the map grid-cell numbers are coded on the
application forms, which are keypunched and input to the
UPDATE program. This program edits all incoming
data and makes additions, changes, and deletions to the
(indexed) master file, which can be permanently stored
on a disk pack if desired. All updates require punching
only the field to be changed and not the entire record.

The CARPOOL program, which produces match lists,
includes a home-end search, a work-end search, a
route-to-work search, and an extended time search.

The extent of these searches is controlled by the user,
depending on available computer time. The cost per
match list is relatively independent of the number of ap-
plications processed, which makes feasible frequent,
even daily, runs. The user can also define additional



matching parameters, to a limited degree, by using con-
trol cards. Flexible work hours are supported. Each
match is ranked by ""quality," and the best matches are
printed at the top of the match lists. The user can limit
the lists to a specified number of names—the best avail-
able matches. For those applicants who receive poor
lists, the program can automatically generate a new
match list if more matches become available at a later
date. This option is also controllable by the user.

The match lists are simpler in appearance and thus
more readable than in previous systems (Figure 6). The
format of the match lists permits total machine handling
and mailing, if that is desired. All match lists destined
for employers are grouped by employer number; within
each employer group they are ordered in an employer-
determined sequence (e.g., department number) to facil-
itate in-house distribution. All match lists from the
general public are sorted by zip code to take advantage
of bulk mail rates. The standard format includes a
"turnaround' document that can be returned to the ride-
sharing agency when applicant data change, simplifying
updating. Match lists can be produced on command for
specified employers, work cells, or individuals.

The TRANSIT program informs applicants of the
transit routes that serve their particular commuting
needs. This capability is intended to supplement, not
replace, existing information services. The telephone
information services and the normal promotional and
public-relations activities currently performed by tran-
sit agencies will still be needed. Figure 7 shows the
TRANSIT printout—the frip list—which includes the tran-
sit agency name; the route number, the name, and the
frequency of the service; and approximately where to
board, where to transfer, and where to alight. A max-
imum of two transfers is permitted for each direction of
the commute trip. The system is multimodal, and spe-
cial service such as express buses and park-and-ride
can be handled in most cases as well. The printout in-
cludes up to three routings for each direction of the com-~
mute trip. These will generally be the "best" three un-
less there are a large number of very similar alterna-
tives.

Although TRANSIT is a first-generation system for
which there are few precedents, it handles most of the
wide range of configurations and circumstances that ex-
ist in transit operations today. Certainly, a more com-
prehensive system is possible, but a high level of tran-
sit information is provided for the relatively limited
resources required by the user in assembling and main-
taining the data base.

CIS allows a maximum of 999 grid cells on each axis.
This is primarily intended to permit the use of a '"fine"
map-grid system with uniform squares in the range of
0.3 to 0.6 km (0.25 to 0.5 mile) on a side. (The extensive
search routines eliminate the need for multidensity map
grids.) The fine grid provides two major benefits: (a)
better distance resolution for improving the quality of
car-pool matching and (b) less ambiguity in identifying
the closest transit routes for each applicant. On the
other hand, the fine grid may have some drawbacks,
such as printing of new maps and changeover problems.
For these reasons, use of the fine grid is optional, al-
though highly desirable, All regular grid systems
used in the FHWA car-pool matching program will work
under CIS, but the benefits of the fine grid may not be
realized. For those who do wish to change over, all
data from the FHWA program are compatible and can
be converted automatically by a program included in the
CIS package.

11

Special Processing Programs

The CIS special processing programs provide the capa-
bility to purge old records, print two kinds of master
lists, print two types of density matrixes, and do file
building such as converting the existing data base into
the new master file format used by CIS. Except for the
conversion program, which is run only once, these pro-
grams are typically run on an as-needed basis. Three
of these programs are shown in Figure 8.

The SELECT program is a powerful tool that allows
the user to extract copies of records from the master
file on the basis of a wide range of parameters. The
selected records are in a standard format that permits
them to be input to almost every other program in CIS
for processing. For example, all records for a certain
employer can be selected and run into CARPOOL for
production of new match lists, or all records from a
given geographic (home) area can be selected and pro-
cessed by TRANSIT to inform residents of a new express
bus service. Retrieval can be done on the basis of al-
most every field within the master file record, in almost
any logical combination.

In producing density matrixes, the SELECT program
is first used to extract all records with a specified work
cell (or cells). These records are then used by the
DENSITY program to print density matrixes on the basis
of user-specified time intervals (begin time, end time,
or both). A major new feature is the optional ""shaded"
density matrix (Figure 9), which greatly reduces the
size of the printout to eliminate "'cutting and pasting."

Van-pool planning with CIS is a three-step process:
shaded density matrix, numeric density matrix, and
letters. The shaded density matrixes are used as a
first screening step and are followed by a smaller
numeric density matrix to focus in on the promising
areas that were found on the shaded matrix, After a
tentative van-pool or bus-pool route has been identified
from the numeric density matrix, the third step is to
notify potential candidates by selecting their records
from the master file by work cell(s) and work time(s).
These records are then used by the PRINT program to
generate personalized letters describing the new service
or to produce mail labels for use with form letters.

By using the PRINT program, a listing of the master
file in order of work cells can be produced for reference
purposes and manual car-pool matching. To expedite
manual searching using the master list, the DENSITY
program can be used to print a shaded density matrix
that corresponds to every work cell in the master list.
This can greatly facilitate manual route-to-work
searches, for example.

Selective purging of the master file can also be done.
Because the last transaction date is automatically kept in
the master file, old records can be selected and used by
the PRINT program to punch out delete cards, which are
read back into the UPDATE program on the next pro-
cessing cycle. As an additional refinement, the PRINT
program can be used to print letters that ask all candi-
dates for deletion if they want to remain on file. Depend-
ing on the wishes of the user agency, CIS can then be
used to automatically delete all nonrespondents auto-
matically or to delete only those respondents who spe-
cifically request it.

The CONVERT program is provided for automatic
conversion of existing files of the FHWA car-pool match-
ing program into the new CIS format. Files that use a
nonuniform grid system or are not in the standard FHWA
format may require special handling or programming by
the user. A special program, TRANLOAD, is also in-
cluded to build the files that describe the local transit
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Figure 6. Match list.
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OTHER INFORMATION

A highly detailed description of CIS is given in the CIS

CONVERT and TRANLOAD are shown in Fig-

13

user's guide, which, in its final form, will eventually
be available from the Federal Highway Administration.
This document presents highly technical material for the
computer staff and, in separate sections, relatively non-
technical material for the ride-sharing staff. It will give
the potential user a very clear picture of the costs and
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Figure 9. Shaded density matrix.
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Figure 10. CONVERT and
TRANLOAD programs.
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benefits of using this new package, which is considerably
more complex than the original FHWA car-pool matching
program. Ride-sharing agencies contemplating the use
of CIS should obtain and carefully study the CIS user's
guide before requesting the computer program tape.

SUMMARY AND CONCLUSIONS

The Commuter Information System is a state-of-the-art
ride-sharing tool. It includes an advanced car-pool

matching capability, an improved van-pool planning pack-

age, and a new transit information system to inform
commuters of transit routes that can serve their com-
muting needs.

CIS is highly user oriented because it is modular and
has a great number of user-selectable options. Thus,
it is applicable to the wide range of local circumstances
that were identified in the extensive survey of ride-
sharing projects conducted at the beginning of the design
effort. The entire package was pilot tested by a typical

Impact of Dial-A-Ride

user agency, the city of Dallas, who felt that the system
met their needs and worked well and will voluntarily con-
tinue using it. A small number of applicants were also
surveyed; they felt that the printouts were easy to under-
stand and that there were no significant errors or omis-
sions.

CIS is distributed and supported by the Federal High-
way Administration with the anticipation that it will be-
come a standardized data-processing tool for ride-
sharing projects nationwide. These efforts toward in-
creased vehicle occupancy are required in many urban
areas by U.S. Environmental Protection Agency regula-
tions. Ride-sharing efforts will also be a major part of
transportation system management projects as well as
transportation-related energy-conservation efforts.

Providing high-quality information to commuters
about their ride-sharing opportunities is ''a link in the
chain." I is a necessary but not a sufficient condition
for making better use of existing transportation facilities
by increasing vehicle occupancy.

on Transportation-Related

Energy Consumption
in Small Cities

William R. Hershey, Sverdrup and Parcel and
Associates, Inc.

Dial-a-ride is a door-to-door public transportation concept similar to
taxi service except that passengers share the vehicle (usually a 12 to 20-
passenger bus) with other riders. This paper examines energy consump-
tion of dial-a-ride systems in three small Michigan cities. Fuel consump-
tion per effective passenger kijometer {shortest distance beiween a pas-
senger’s origin and destination) is derived from aggregate fuel and rider-
ship data and average trip-length data in the test cities. The analysis also
predicts dial-a-ride user behavior and energy consumption in the absence
of dial-a-ride. Results show that the introduction of dial-a-ride into test
communities in Michigan has caused a net increase in transportation-
related fuel consumption. Inducement of new trips, low vehicle occu-
pancies, circuitous routing, poor vehicle fuel economy, and diversion of
passengers from more energy-efficient modes are seen to be principal
reasons for the significant energy costs of dial-a-ride. The future poten-
tial of dial-a-ride is discussed in the context of increasing energy prices,
and several methods of reducing its energy intensiveness are presented.
Despite the pessimistic estimates presented, energy consumption is only
one of many factors that must be considered in determining the feasi-
bility and desirability of dial-a-ride for a particular site.

Dial-a-ride is increasingly suggested as an effective
public transportation option for suburban areas. As with
any publicly financed venture, local policy makers must
carefully weigh the costs and benefits of this popular and

rapidly proliferating door-to-door transportation service.

Monetary costs are usually thoroughly considered, but
energy costs are often ignored. (Throughout this paper,
energy cost is intended to mean the quantity of energy
consumed and not the monetary cost of energy.) It is
important to consider energy in terms other than present

dollar costs because future energy prices and availability
are highly unpredictable. Energy prices will almost
certainly rise faster than such general economic indi-
cators as the wholesale and consumer price indexes.

Other papers have technically assessed dial-a-ride's
use of energy, but the news media and the public remain
generally misinformed (1, 2). Many people assume that
because dial-a-ride is public transportation it is energy
efficient. A recent Associated Press release in Cali-
fornia (3) stated:

The aim of Dial-A-Ride is twofold: First, to save fuel by convincing peo-
ple who normally would drive that they can switch to public transit with-
out inconvenience. Second, to provide transportation for people who
don’t have a car and don't want to take a taxi.

In typical installations, however, dial-a-ride does not
save fuel. On the contrary, the introduction of dial-a-
ride into test communities in Michigan has resulted in
a net increase in transportation-related fuel consump-
tion. The principal reasons for this are the inducement
of trips that would (or could) not have been made with-
out the new service, the low average load factor (number
of passengers per vehicle), circuitous routing, poor ve-
hicle fuel economy, and the diversion of passengers
from more energy-efficient modes.

This analysis consists of two main parts. The first
part is based on empirical data from dial-a-ride opera-
tions in three small Michigan cities—Holland, Ludington,





