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RailRider-A Comprehensive 
Commuter Rail Forecasting Model 

HowARD L. SLAVIN, ZvI TAREM, ERIC A. ZIERING, AND ROBERT BRICKMAN 

Presented In thls paper arc tl1e results of research performed 
to devcloJ> a modeling capability for the Long Island Rall Road 
that would make It possible to forecast the Impact of changes In 
parking supply, price, and other commuter rail service charac­
teristics on Long Island Rall Road rldershlp and on the access 
mucic ci1uit:~, ~iaiivu ~i1oi..:"i:, iiiicl lidrk!iii; !vt ~;.;; cf :-!d~:-~~ !:'! 
thi project, Caliper Corporation and the Long Island Rall 
Road developed and Implemented a unl6ed network modeling 
approach tbat Incorporated these travel choices and lvas ap­
plied within a modified stochastic user equilibrium frame­
work. This model was Implemented In a user-friendly micro­
computer software package to provide easy access to this 
forecasting capability. 

Presented in Lhis paper are the results of research performed to 
develop a modeling capability for the Long Island Rail Road 
(LIRR) that would make it possible to forecast the impact of 
changes in parking supply, price, and other commuter rail 
ser•icc characteristics on LIRR ridership and on Lhe access 
mode choice, station choice, and parking lot use of LIRR 
riders. Although it is commonly recognized that parking avail­
ability can be a key determinant of rail ridership, quantification 
of the impact of specific changes in parking supply and price 
has generally been beyond the reach of current forecasting 
techniques. Nevertheless, the forecasting problem posed is one 
that is faced by virtually all urban rail passenger transit sys­
tems, both existing and proposed. 

The challenging nature of the task stemmed from numerous 
methodological and empirical difficulties. First, the small-scale 
changes that were of interest to the LIRR were numerous, were 
not confined to any particular geographic subarea, and could 
not necessarily be anticipated. Using subarea study approaches, 
therefore, was not feasible. Second, the forecasting capability 
had to be able to deal with major changes in system configura­
tion and operation that are being implemented as part of the 
LIRR's capital program. This was particularly important with 
respect to anticipated major changes in the rail network, es­
pecially the electrification of the LIRR Main Line through 
central Long Island, which involved major track reconstruc­
tion, the relocation of several commuter stations, and signifi­
cant improvements in overall level of service. As a result, the 
model also had to be comprehensive enough to be able to 
forecast the impact of these changes. 

Third, the forecasting model had to account for the mul­
tiplicity of travel choices faced by commuters in the Long 
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Island-Manhattan travel market. These choices include 
whether to ride the LIRR, and, if choosing to do so, station, 
access mode, and parking lots selected (for LIRR riders who 
use park access only). Travelers do not consider these decisions 
separately in a predetermined sequence. The access mode a rail 

commute by automobile is often motivated (in the LIRR's case) 
by unavailability of parking at a traveler's preferred station. 
This interdependence of travel choices is often ignored or 
overly simplified in demand forecasting, resulting in unrealistic 
forecasts. 

Fourth, the model had to be able to treat explicitly the 
capacity constraints and congestion effects that influence rail 
ridership and parking. To the extent that more travelers want to 
use travel paths than can be accommodated or to the extent that 
travel costs increase with travel volume, inconsistent forecasts 
are likely to be produced. Thus, achievement of consistent 
supply-demand forecasts was considered essential. 

TECHNICAL APPROACH 

The study approach integrated significant technical efforts in 
market research, travel demand modeling, network equilibrium 
analysis, and software development. Existing LIRR data were 
supplemented by a parking inventory that obtained base data on 
parking supply and use at the LIRR's 110 commuter stations. 
An onboard survey containing a stated preference experiment 
was conducted so that travelers' behavioral responses to 
changes in parking conditions could be quantified with choice 
models. Extensive analysis and reconciliation of data from 
multiple sources were required to obtain base-case aggregate 
data on passenger use of the LIRR by origin zone and on 
passenger flows on the various rail network links. 

A unified travel-demand forecasting model was developed 
wilhin the framework of stochastic user equilibrium on a net­
work. In this framework, the various choices open to com­
muters (including choice of mode, access mode, LIRR station, 
and parking lot) were jointly analyzed in terms of a supemet­
work (J) made up of links representing these alternative travel 
paths. Estimated monetary values of level-of-service attributes 
from prior- and new-traveler preference models were used as 
the basis for the perceived generalized costs of rail network 
links of various types. 

A stochastic user equilibrium assignment methodology (2), 
modified to incorporate capacity constraints, was used to assign 
travelers to· the various modes, access modes, LlRR stations, 
and parking facilities. The equilibrium formulation ensures that 
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consistency is achieved between forecast demand and level of 
service despite the flow dependence of the latter. 

In stochastic user equilibrium, travelers vary in their percep­
tions of link costs and no user believes that he can unilaterally 
reduce his disutility of travel by selecting an alternative travel 
path (1). Because perceptions of link costs vary among trav­
elers, stochastic user equilibrium produces much more realistic 
assignments than does deterministic user equilibrium, in which 
only the least-cost paths are used The basic feasibility of the 
stochastic user equilibrium approach in building an empirical 
rail demand model had been established in previous internal 
research and development by Caliper Corporation and in a 
small-scale application to the problem of forecasting LIRR 
riders' destination terminal choices under alternative scenarios 
(3). 

BACKGROUND RESEARCH 

Survey research was conducted with 900 LIRR passengers to 
measure their preferences with respect to access mode choice. 
These data were combined with information collected in pre­
vious survey research performed for the LIRR. On-board sur­
vey research conducted in 1982 ( 4) focused on the choice of 
commutation station by LIRR riders, and measured the relative 
importance of fares, travel times, parking availability, and 
access time. Subsequent research by Caliper Corporation de­
veloped improved measures of the value of travel time, and 
also measured the effects of transfers on travel choice (3). On­
board survey research conducted in 1985 as part of this study 
focused on access mode and parking-lot choices. 

In these studies, conjoint data collection was used to mea­
sure the manner in which current and potential riders trade off 
selected characteristics of their commutation trip. The data­
collection efforts were combined with extensive statistical and 
econometric analysis using regression, logit, and ordered logit 
model-estimation techniques. The result of these efforts was an 
estimate of the dollar values (or marginal rates of substitution) 
for the various relevant determinants of travel choices. These 
dollar values were used to determine the appropriate costs on 
various links of the network, and were as follows: 

LIRR and other mode travel time 

Dollar 
Value/hr 

and wait time at LIRR stations 4.50 
Access time to LIRR stations 5.22 
Walk time from lots to LIRR stations 6.00 
Egress time from LIRR terminals 2.94 
Diesel service penalty 0.48 

The diesel service penalty is applied at stations that provide 
diesel service only, and reflects the inconvenience associated 
with transferring to an electric train to reach the LIRR 's Penn­
sylvania Station and Brooklyn terminals. 

Significant effort was also invested in developing an accu­
rate estimate of base-case patterns of demand on the LIRR and 
on competing modes. Total ridership by mode was derived 
using LIRR ridership data and 1980 U.S. Census Journey-to­
Work data for Queens, Nassau, and Suffolk counties. Rail 
ridership by station was derived by reconciling several dif­
ferent sets of counts and survey data collected by the LIRR. 
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Base access mode information was compiled through survey 
tabulations and through a comprehensive parking inventory 
that obtained parking supply and use statistics at all 110 LIRR 
commuter stations. 

DEVELOPMENT OF FORECASTING MODEL 

The forecasting model generates estimates of the travel choices 
that will be made by commuters in the Long Island-New York 
City travel market. These forecasts are based on characteristics 
of the LIRR system and associated parking facilities. The 
model encompasses all modes of travel, although all non-LIRR 
travel modes are aggregated within the model. The LIRR 
system is modeled in great detail, with individual stations and 
parking facilities included at the most disaggregate level. 

The model is network based, with the region represented as a 
set of nodes and links that connects them. Travel flows can 
occur between any two nodes along a sequence of links (a path) 
connecting them. The movement between any pair of nodes 
along a link may be associated with some impedance or gener­
alized cost. Nodes, on the other hand, do not have any costs 
associated with them. The base network consisted of 1,930 
links and 846 nodes. 

The service territory, which covers Queens, Nassau, and 
Suffolk counties, was divided into 50 zones. Commutation trips 
originate at these 50 origin zones and terminate at a single 
destination zone representing New York City. Commuters have 
hundreds of alternative paths to follow through the network to 
complete a trip from their origin to their destination, represent­
ing various paths through the LIRR system and alternative 
paths using non-LIRR modes of travel. Certain links represent 
facilities with a limited capacity (e.g., parking lots), and on 
these links the capacity limitation is modeled explicitly. 

The model evaluates the various paths available to travelers 
by estimating the total cost of each path. This cost is computed 
by summing the costs over all the individual links that make up 
that path. Based on the total cost of the available paths, the 
model assigns the demand between any two points in the 
network to appropriate paths. 

Because the model is an equilibrium model, the cost of 
traversing a link may depend on the volume of travelers using 
it. Therefore, the model reevaluates the costs of alternative 
paths on an iterative basis, and reassigns some portion of 
travelers based on the revised estimate of path costs. In addi­
tion, because the model is stochastic, the cost associated with 
traversing a link is represented as a sample from a distribution 
of costs. At each iteration, a random component is added to the 
cost of certain types of links to simulate the stochastic effect. 

Each link in the model may, therefore, have up to four types 
of costs associated with it, as follows: 

• Out-of-pocket cost (in dollars); 
• Time (in minutes); 
• Congestion penalties; and 
• A random cost element, which simulates the stochastic 

nature of link costs. 

All time costs are converted into dollar equivalents using the 
marginal rates of substitution presented earlier. Congestion 
penalties represent the decrease in level of service associated 
with higher demand levels. Congestion on LIRR service links 
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reflects lower levels of comfort and decreasing seat availability. 
Congestion on nomail links reflects increased highway conges­
tion and discomfort associated with increased subway crowd­
ing. The random-cost element represents the variation in link 
costs and commuter perceptions of link costs described earlier. 
It is the presence of this random cost element that distin­
guishes stochastic user equilibrium from deterministic user 
equilibrium. 

The network assignment procedure that was used as the basis 
for the forecasting model is the stochastic user equilibrium 
(SUE) assignment procedure described by Sheffi, which uses 
the method of successive averages (J). The mathematical ap­
proach presented in that paper is proved to converge at a true 
SUE solution. The variant used here assumes that the path 
flows are logit distributed based on the differences in path 
costs. This formulation leads to a Gumbel distribution of the 
stochastic link cost component. 

Initial implementation of the SUE algorithm identified sev­
eral practical complications. First and most significant, the 
original SUE algorithm did not lend itself well to networks in 
which a large number of links have fixed capacities. This was a 
severe problem in the LIRR network, because more than 400 
links represented parking facilities with fixed capacities. Sim­
ulation of fixed link capacities through exponentially increas­
ing congestion penalty functions yielded an unstable model that 
would require countless iterations before reaching equilibrium. 

As an alternative, an attempt was made to use a deterministic 
user equilibrium approach with fixed capacity constraints. This 
approach yielded a model that produced umealistic solutions, 
in which many of the possible paths through the network 
(which were known to be used by travelers on the real LIRR 
network) were not used. This undesirable characteristic of 
deterministic equilibrium solutions is well known and was, in 
fact, a principal motivation for the development of the stochas­
tic user equilibrium approach. Other ad hoc procedures for 
multipath assignment were also considered but rejected based 
on their unsound theoretical and empirical properties. 

As a result, the SUE algorithm was modified to accommo­
date links with absolute capacity constraints. The modified 
algorithm performed well, but resulted in an increased com­
putational burden in producing a network assignment. The 
slower speed of the forecasting model had a significant impact 
on the level of effort required to calibrate the model. 

Calibration was the final step in the development of the 
forecasting model. In this step, model parameters are adjusted 
so that the forecasting model accurately reproduces base case 
conditions. Conceptually, calibration may be thought of as 
tuning the model to reflect the contribution of variables that 
influence travel behavior but are not accounted for explicitly. 
Calibration of the model was greatly complicated by the multi­
plicity of travel choices and the high degree of interdependence 
among flows on alternative paths. The mathematical problem 
of directly solving for the constants is computationally intract­
able, and an enormous computational burden was involved in 
informed trial-and-error tests. Ultimately, a semiautomated ap­
proach was developed that was extremely effective, although 
time consuming. Calibration was ultimately achieved to within 
1 percent of the base case flows on most links. For links with 
very small flows, errors of less than one or two riders were 
achieved. This calibration was dramatically better than that 

TRANSPORTATION RESEARCH RECORD 1162 

typically achieved in large-scale urban transportation planning 
studies, in which link volumes may be off by more than 100 
percent. 

RAILRIDER FORECASTING SOFTWARE 

A key element of this study was the incorporation of the 
forecasting model into a microcomputer software package that 
made the sophisticated modeling capabilities directly and 
easily accessible to the LIRR. Many network equilibrium mod­
els must be applied by a specially trained analyst who manually 
develops and codes the transportation network. Changes in 
fares or in service must be implemented through the time­
consurning and laborious process of manually recoding the 
network representation of the system. Many of these systems 
produce results in a format that is not immediately accessible 
and requires considerable post-processing before it can be 
cnmprehenclecL Jn clevelnpine the software, the gnal was to 

eliminate these problems, thereby reducing the likelihood of 
errors and facilitating use of the system by individuals without 
specialized training. 

The product of the development effort was RailRider, a 
proprietary microcomputer software product that implements 
Caliper Corporation's network-based demand forecasting 
methodology. The RailRider software is a user-friendly, menu­
driven microcomputer package that was developed to the stan­
dards set by commercial microcomputer software. An on-line 
context-sensitive Help facility makes operating instructions 
and technical advice on producing forecasts immediately ac­
cessible to the user. No specialized technical knowledge of 
n1icrocon1puters or of the specific equilibrium algorith1TIS used 
by the model is required to make use of the system. The 
software runs under MS-DOS on 80286- or 80386-based 
microcomputers. 

The RailRider forecasting system has three major compo­
nents: a file editor, a forecasting module, and a report generator. 
Each of these is described as follows. A schematic of the 
RailRider model appears in Figure 1. 

File Editor 

The file editor allows the user to edit seven different types of 
files that contain information on LIRR service, fares, and park­
ing facilities and on overall commutation demand in the Long 
Island-New York City travel market. The file editor is designed 
to manage large numbers of input files effectively, and provides 
the user with the ability to give each file an alphanumeric label 
to assist in tracking scenario development and forecast genera­
tion. The editor fwictions in a fashion similar to a spreadsheet 
program, with special functions for adding and deleting records 
and for producing formatted printed copies of each file. Editing 
of alphanumeric fields is simplified by the incorporation of 
pop-up menus, and range checks are automatically performed 
on all numeric fields. 

Shown in Figure 2 is the RailRider software as it offers the 
user a choice of files to edit. Note that each file is accompanied 
by its descriptive label. The RailRider display is shown in 
Figure 3 in the process of editing the 1986 Base Case Fare 
Zone file. 
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INPUT FILES 
FARE ZONES 

RAILRIDER FILE EDITOR ~ - BRANCHES - - STATIONS 
LOCAL SERVICE 

EXPRESS SERVICE 
PARKING LOTS 

• 
DEMAND 

RAILRIDER FORECASTER 
NETWORK BUILDER 

NETWORK ASSIGNMENT 

I OUTPUT FILE 

- BUil T NETWORK - & RESULTING 

+ 
LINK FLOWS 

RAILRIDER REPORT - ON-SCREEN AND 

GENERATOR - PRINTED REPORTS 

FIGURE 1 Schematic of RaURider model. 

RailRider - LIRR Planning and Forecasting Syste• 

List of Local Seruice r i le(s) 

LIRRLOCL Lll\R Base Loe• I Seruicc !Syring l'lS&l 
LSCLP Loe.I Seruice - Country Lire Press Closed 
LSBEUOI Bellport, Ctr lloriches Closed - Loe.I Seruice 
LSllOLLIS Loe.I Seruice - Hollis Closed 
LSOBAY Loe.I Seruice - llo Oopter Bay 
LSIJILHJR Locust llanor, Laurelton CIDOed - Loe.I Seruice 
LSl~D Loe.I Seruice - f._.t Closed 
l.SllJLUIM Loe.I Seruice - "i II Meck Closod 
LNllJIP Loe.I Serulce - W """pstead Closing 
LSCAAL£ Loe.I Seruice - Carle Place Closed 
LSCLDIS Loe.I Serulce - Glen St, Glen Head, Sea Cl irr closed 

1, I ruu,11• 1 11r""'" • . • nuvl: unt~tn.• . (["h:r> .. ,clt:ct o ytio11. <Esc> lo t,;it 

FIGURE 2 Sample RallRlder file menu. 

Forecasting Module 

The forecasting module has two major components: a network 
builder, and the assignment routine. The network builder is a 
powerful program module that translates 19 types of input files 
into an internal representation of an appropriate network. The 
network builder by itself is an innovation in the application of 
network forecasting methods to transportation problems be­
cause it permits the user to specify the structure and parameters 
of a network by editing easily understandable files. The net­
work builder also saves time and reduces errors in developing 
analysis scenarios. 

Networks that are used in transportation analysis typically 
differ from the physical networks that they represent. Invaria­
bly, they include additional nodes and links that represent 
internal connectivity among system components but have no 
physical parallel. Individual LIRR stations, for example, must 
be represented in the internal network as two distinct nodes 
with a link between them. To model accurately the parking 
restrictions that apply to lots at LIRR stations, RailRider must 

Roi !Ri der - LIRR Plann i119 and Forecull ng s;r• 
ltl;l,..Z·li!••wmn•••it•M*iii!!fWjlbttldiWEiUG•PlitD 

ID IVtllE FARE 
1~ 82.88 
3 ZOHE 3 93 .88 
1 ZOHE 1 187 .88 
7 ZOHE 7 123 .88 
9 ZOHE 9 139 .88 

18 ZOHE 18 153 .88 
11 ZOHE 11 1&1 . 88 
12 ZOHE 12 181.88 
11 ZOHE 11 1911 .88 

(•rrrn.1 h.~1;4· no ut h 1'1 hl1yh t l')p t'u 1'1l1r }qq •, chf11141 J •l u1 

Us l <SPI)(£> fur '.. )ll'L 1,1I f111u l1011 11r lu I 1111 ~ 11 ~ · ,t1t111<1 

FIGURE 3 RallRlder file editor. 

construct an internal subnetwork of dummy nodes and links 
that connect origin zones with individual parking facilities. 

In traditional transportation network forecasting applica­
tions, users are required to manually construct the internal 
network. RailRider's network builder makes it possible for the 
user to edit a set of simple input files, each organized in. a 
manner familiar to the user, and to have these files automat­
ically converted into the complex internal representation re­
quired to produce an accurate forecast. 

The other major component of the forecasting module is the 
assignment routine itself. As described earlier, the assignment 
routine is a stochastic user equilibrium assignment algorithm 
that has been modified to accommodate fixed-capacity 
constraints. 

Report Generator 

The report generator takes the results of an assignment and 
produces a variety of on-screen and printed reports. The in­
formation that can be abstracted from a RailRider network 



12 

forecast is extensive, and the report generator is designed to 
allow the user to compile desired results efficiently and quickly, 
and with appropriate documentation. 

When the forecasting module completes an assignment, it 
produces an output file that contains all the information re­
quired to produce and fully document sets of on-screen and 
printed reports. 

The output file contains the names, dates, creation times, and 
descriptions of all the input files that were used to generate that 
particular forecast, the date and time that the output file was 
created, and a user-defined label that describes the run. The 
output file also contains a reproduction of the internal network 
representation, all of the text labels required for producing 
output reports, and the resulting network flows. As a result, 
reports can be produced from the output file without requiring 
that the original input files also be available. This alleviates a 
host of file-management problems. 

The following reports are produced by the report generator: 

• Sununary reports 
System summary report 
Origin zone summary report 
County and town sUmmary report 
Branch summary report 

• Branch detail reports 
Branch passenger loading reports 
Branch parking summary reports 

• Station detail reports 
Station parking detail reports 

All reports come in both on-screen and printed formats, with 
the printed versions supplying slightly more detail than their 
on-screen counterparts. On-screen reports are selected through 
a series of simple on-screen menus. For printed reports, the 
user can select any combination through on-screen menus, 
specifying the branches and stations for which detailed reports 
are required. All printed reports are automatically accompanied 
by a header page that describes the run and the input files that 
were used in preparing the forecast. Several of the on-screen 
reports produced by RailRider are shown in Figures 4, 5, and 6. 

RlllAlder - LIAR Pl•nnlng Syst.., Branch Suoo•ry Report 

lronch llHe 
PORT WASHlltCTOlt 
OYSTER lltY 
PORT JEFFERSOlt 
ROltKOllJ(OllA 
HEllPSTEAD 
WEST HEllPSTEAD 
llOltTAUX 
lltBYLOlt 
LOllG BEACH 
FAR ROCKAWAY 
CITY TERll IHAL 
LIAR Total 

-----Uoluoe by------
Tota I -----Access llade----

Uolu•e 
17 ,358 
2,544 

25,522 
6,398 
7 ,894 
1,729 
3,426 

32,836 
7,255 
9,568 

826 
112, 733 

Park Other 
4,471 12,973 
1,215 1,338 

16,428 9,894 
3,8'J6 2,494 
2,674 4,421 

478 1,259 
2,887 618 

16,738 15,386 
3,124 4,131 
3,482 5, 158 

B2 744 
55,385 57,428 

-----Parking Ut i l i2•ti on-- --
S lots Cars x 
4,592 3,731 81 .3% 
I, 687 I, 825 63 . Bx 

14,988 13,911 93.3% 
4,793 3,247 67 .7x 
3,873 2,228 72.Sx 

498 392 81.7% 
3,639 2,423 66 .6x 

14,995 13,942 93.0x 
3,839 2,683 85 .7x 
4,397 2,935 64 .6x 

69 69 180 .0% 
55,573 46 ,406 83. 5x 

FIGURE 4 Sample RallRlder branch summary report. 
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Ra i I Rider - LIAR P l•nning Syst .. Br•nch Lo•ding Report - PORT JEFFERSOlt Br•nch 
---Bo.rdings by---

-A .. iving Trains-- ---Access Plode---- -Departing Trains-
Station 
PORT JEFFERSOlt 
STOHY BROOK 
ST JAllES 
SlllTHTOllll 
KlllGS PARK 
NORTHPORT 
GREEllLAllll 
HUllTlllGTOll 
COLD SPA lllG HARBOR 
SYOSSET 
HICKS\llLLE 
WESTBURY 
CARLE PLACE 
lllllEOLA 
llER ILLOll AUE 
HEU HYDE PARK 

Seats 
8 

7,288 
7,288 
7,288 
7,288 
7,288 
7,288 
3.498 

13,928 
13,928 
14,169 
IS,948 
9,128 

17,288 
0,2ee 
9,298 

Riders 
8 

696 
I, 187 
1,564 
2,439 
3,579 
5,1149 

922 
4,229 
5,426 
3,439 
6,975 
3,584 
7 ,425 
2,856 
3,258 

Park Non-Park 
616 79 
479 13 
382 75 
761 114 
941 299 

1,893 399 
384 183 

3,989 644 
1,883 193 
1,826 947 
3,697 4,855 

946 645 
8 366 

632 795 
153 249 
612 58 

Seats 
7,288 
7,288 
7,288 
7,288 
7,288 
7,288 
7,288 

14,888 
13,928 
13,928 
28 ,488 
15,948 
9,128 

16,988 
8,288 
9,298 

FIGURE 5 Sample RallRider branch loading report. 

Riders 
696 

1,187 
1,564 
2,439 
3,579 
5,1149 
5,617 
5,375 
5,426 
7,399 

II, 191 
7,668 
3 ,958 
8,852 
3,258 
3,928 

RlilRlder - LIAR Planning Syst"" Branch Parking Report - PORT J~l't'~K~Olt Hranch 

-Al I Parking Lots- ---Unrestricted--- ----Restricted--- -
Sht ion Slots Cars x Slots Cars " Slots Cars x 
PORT JEFFERSOlt 637 597 92"1. 555 518 92x 82 77 94x 
STOltY BROOK 516 456 88"1. 516 456 99x 8 8 - - 1: 

ST JAllES 275 252 92"1. 128 122 95x 147 138 88x 
SlllTHIWll 761 725 95% 461 437 95x 308 288 %x 
KlllGS PARK 737 781 95x 125 119 95x 612 581 9Sz 
llORTllPORT 1,879 902 94x m 133 75x 981 770 85x 
GREEIOM 343 328 93z 38 38 108% 313 298 93x 
IUITlllGT°" 3,323 3,257 98z 1,365 1,364 108% 1.957 1.893 97x 
COLD SPRlllG HARBOR 83& 836 18Et1. 5Z 52 188% 784 784 108'1. 
SYOSSET 978 855 81'1. 8 8 --x 978 855 B7x 
HICKS\llLLE 3,345 3,873 92"1. 2,159 1,%5 9tx I, 185 1.107 93x 
UESTllJRY 823 793 95x 597 557 93x 226 226 100% 
CARLE PLACE 8 8 --x 8 8 --x 8 0 - -;t, 

ftlHEOLA 538 527 99"1. U2 222 188x 388 384 99'1. 
ft ER I LLOlt AVE 148 128 9tx 1115 183 99x 35 25 71% 
HEU HYDE PARK 584 518 81'1. 584 518 87x 8 0 --1: 

!raftcll Tota! H ,91l9 13 ,911 H t. 7.878 6.598 93% 7 ,938 7 ,331 94x 

I ·OYSTER S~V l · ROHMOHKOlln " · Lo•~iny Revorl <Sv•ce)-8rM>ch List 

FIGURE 6 Sample RailRider branch parking report. 

The practical benefit of the report generator lies in the fact 
that a user can produce a forecast and examine some of the 
"top-line" results on the screen, and then return to that forecast 
several days (or weeks or months) later and generate more 
detailed reports. Even if the input files used to generate the 
forecast have been edited or deleted, the complete forecast 
results are still accessible. 

RailRider also generates graphic output of forecast results, 
showing bar charts of demand-by-access mode at each station 
along each branch. A reproduction of the RailRider graphic 
display appears in Figure 7. 

RailRider User Interface 

The RailRider software is designed with a sophisticated user 
interface that simplifies the use of the various program mod­
ules. The entire system is menu driven, with on-screen menus 
and prompts to help the user select an appropriate course of 
action. All user keystrokes are automatically screened to pre­
vent illegal entries, and all numeric inputs are checked to 
ensure that they are within a valid numeric range. 

RailRider has an integrated, context-sensitive Help facility, 
similar to that provided in many microcomputer software prod­
ucts. At any point in Lhe program, pressing the Help key 
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Rai lRider - LIRR Planning and Forecasting S~steM 
Boardings by Access Mode - PORT JEFFERSON Branch 
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FIGURE 7 Sample RallRlder graphic display. 

accesses the on-line Help Manual, which contains over 50 
screens of information on how to use the RailRider system. The 
on-line Help facility can be used, for example, while editing a 
file to clarify the definition of a particular data file, or while in 
the report generator to remind the user of the contents of a 
particular type of report. Shown in Figures 8 and 9 are various 
screens from the RailRider help system. 

Because of this advanced interface, model users do not need 
to have extensive microcomputer experience to use the Rail­
Rider forecasting models, although rudimentary familiarity 
with MS-DOS and the microcomputer keyboard can be helpful. 

Using RailRlder 

The RailRider forecasting software produces demand forecasts 
based on a particular scenario, which consists of a designated 
set of seven input files. These files are as follows: 

• Fare zone files, which contain monthly ticket prices in 
each fare zone; 

• Branch files, which provide information about service on 
LIRR branches; 

• Station files, which provide information about the charac­
teristics of individual stations; 

• Parking lot files, which contain data on parking capacities, 
restrictions, and prices; 

• Local service files, which indicate local service connec­
tions on each branch; 

• Express service files, which indicate skip-stop, express, or 
flyer connections between nonadjacent stations; and 

• Demand files, which contain information on the total size 
of the Long Island to New York travel market. 

There may be several files of each of these types available to 
the user. For example, there may be a base fare file and two 
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RailRider - LIRR Planning and forecasting Syste• 
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other fare files that represent fare increases of 3.5 and 7.0 
percent. Additional input files of each type can be created by 
the user using the RailRider file editor module. 

To create a scenario, the user must specify one file of each 
type to be used as input to the model. Because the input files 
can be used in a variety of combinations, a large number of 
scenarios can be generated from a limited number of input file 
types. With two files of each type, for example, 93 different 
scenarios can be created by mixing and matching the files in all 
their possible combinations. 

After the user specifies a single file of each type, RailRider 
processes the input files, generates the appropriate internal 
representation of the network, produces the demand forecast, 
and creates the output file. All of these actions are performed 
automatically, without requiring user intervention. 

After a forecast is complete, the user has complete freedom 
to access the results using only the RailRider report generator 
module. 

TESTING AND APPLICATION OF RAILRIDER 

Test runs of the RailRider model in its final calibrated form 
provide substantial evidence that the model performs well. It 
yields results that are consistent with expectations and external 
measurements. The fare elasticity exhibited by the model is 
between -0.13 and -0.18, depending on the level of fare 
change. These values are consistent with previous measure­
ments. The model exhibits a travel time elasticity of -0.20 for 
changes of 10 percent or less. This is lower than normal for the 
transit industry but reasonable based on the LIRR's large mode 
share and the relatively long travel times experienced by Long 
Island commuters. 

To test the capabilities of the RailRider model, forecasts 
were developed for 15 different scenarios specified by the 
LIRR. Most of these were hypothetical and did not represent 
actual service changes currently being considered by the LIRR. 
One of these scenarios, however, was a simulation of the 
electrification of the LIRR 's Main Line, an ongoing capital 
improvement project scheduled for completion in the fall of 
1987. Application of the RailRider model to this major system 
change was considered 11 critical test of the model's ability to 
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produce reasonable, consistent, and internally valid forecasts of 
demand Under this and all other tests, the RailRider model 
produced forecasts that were consistent with prior expectations 
and rational in light of the LIRR 's understanding of the com­
position and behavioral characteristics of its ridership. 

External validation, however, is a much more appropriate 
test for a forecasting model. The ongoing capital program 
projects and related changes to the LIRR system will in the 
future provide ample opportunity to validate the RailRider 
model forecasts against real-world behavior. 

CONCLUSIONS 

The RailRider forecasting model breaks ground in the imple­
mentation of a new generation of travel-demand forecasting 
procedures based on theoretical advances of the last decade. 
From a methodological perspective, the project demonstrates 
the feasibility of applying demand models within a stochastic 

complexity to warrant consideration of this approach for solv­
ing significant transportation planning problems. 

Based on experience in this project, very different and inher­
ently more plausible forecasts come from a modeling frame­
work that deals explicitly with capacity constraints, flow­
dependent costs, and supply-demand equilibration than from 
traditional four-step planning models. 

The computer implementation of the model differs from 
other urban transportation planning models in that whereas the 
model itself is more complicated, the forecasting system is 
easier to use, largely because the software was customized for 
the LIRR system. Although the conceptual approach is trans­
ferable and could be applied to other urban transportation 
properties, the network structure and the behavioral models 
that are embedded in the model are specific to the LIRR. As a 
result, the model does not require a large amount of set-up 
work for a given application, and there is no need for specially 
trained analysts who are familiar with the arcane set-up pro­
cedures of the Urban Transportation Planning System (UTPS) 
and similar packages. 

Significant automation and simplification of the application 
process was an essential design goal of the project that is 
believed have been successfully achieved. It is hoped that, 
through the on-line Help system, the automatic error checking, 
and the network builder, RailRider will have made progress in 
reducing or eliminating user errors in the forecasting process. 

A concern at the outset of the project was the size of the 
network equilibrium problem that could be solved on a micro­
computer within reasonable running time. Although RailRider 
strains the limits of current microcomputer performance, taking 
an hour to run on a fast microcomputer, the performance is still 
more than competitive with mainframe models, and the micro­
computer implementation permits the use of many sophisti­
cated software features that would not otherwise be possible. 
Also, the continuing speed increases available in low-cost 
hardware suggest that current limitations on problem size and 
performance will be short-lived. 

Further development activities could increase still more the 
accuracy and usefulness of RailRider. Better base ridership 
data could support improved model calibration. Imegrarion of 
the model with ticket type of choice models would yield a more 
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flexible forecasting capability. Finally, a more explicit repre­
sentation of alternative commutation modes and incorporation 
of a more sophisticated mode choice model would improve the 
quality of the forecasts and expand the capabilities of the model 
to determine the impact on the LIRR of changes in service or 
capacity on competing modes. 

REFERENCES 

1. Y. Sheffi. Urban Transportation Networks. Prentice-Hall, En­
glewood Cliffs, N.J., 1985. 

15 

2. C. F. Daganzo and Y. Sheffi. On Stochastic Models of Traffic 
Assignment. Transportalion Science 11 (4), 1977, pp. 338-358. 

3. East Side Access Study-Final Report. Caliper Corporation, June 
1986. 

4. H. L. Slavin et al. Long island Rail Road Consumer Preference 
Analysis. Charles River Associates, Boston, Mass., 1983. 

Publication of this paper sponsored by Committee on Rail Transit 
Systems. 




