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Executive Summary

In the six years since the Chicago Metropolitan Agency for Planning (CMAP) last completed a
validation of its trip-based travel demand model, there have been significant changes made to
the model, as well as new observation datasets made available. Model validation involves
comparing modeled inputs and outputs to equivalent observed data, in order to answer the
question: “How well is the model able to represent real-world conditions?” The effort
documented in this report sought to answer that question for CMAP’s trip-based model, once
again.

CMAP’s trip-based travel demand model uses the traditional four-step method that consists of
trip generation, trip distribution, mode choice, and traffic assignment. Developed for each of
the four steps, validation tests compare modeled and observed data. Given the nature of
modeling, it is unrealistic to expect modeled and observed data to match perfectly. Therefore,
the basis for evaluation of the tests is whether the differences between the modeled and
observed data are “reasonable”.

Trip generation tests focused on households, trip generation rates, and employment. The
modeled distributions of household characteristics such as number of adults and children,
number of workers and number of vehicles match very closely with those of the observed data.
Some discrepancies may lead to slightly fewer trips and a few more transit trips substituted for
auto trips than expected. The analysis of household trip generation rates is acceptable. Modeled
rates are comparable to those of peer metropolitan planning organizations (MPOs). The ratio of
modeled work trip attractions to observed jobs indicates a favorable comparison of
employment. The number of work trip attractions per job for each county, the region, and the
City of Chicago all fall within a reasonable range cited in Federal Highway Administration
(FHWA) validation guidance.

Trip distribution tests looked at trip distances, work trip flows, and trip duration. Modeled
average work trip distance and average work trip distance to the central business district (CBD)
are within 5 percent of observed values at the regional level. Difference maps of average trip
distance at the Public Use Microdata Area (PUMA) level show generally small differences for
each trip purpose. Larger differences tend to occur in less important PUMAs where there are
not as many trips. Correlation coefficients for PUMA level average trip distances, especially for
work trips to the CBD, further confirm a good comparison to the observed trip distances. A test
of county-to-county work trip flows reveals that 81 percent of observed work trips are counted
at major county interchanges (15,000+ observed trips) where the model estimate is within 30
percent of the observed. Less than 3 percent of observed work trips occur at major interchanges
where the model estimate is off by 50 percent or more. Visualizations of the modeled and
observed work trip flows, along with a very strong correlation coefficient, further indicate that
the flows are very similar. Most importantly, the flows between Cook and DuPage counties,
which account for more than half of all observed work trips, are very similar. Results from a
trip duration test found that, on average, modeled trips are only half a minute shorter than
observed. Coincidence ratio statistics calculated from modeled and observed trip duration



frequency distributions for each trip purpose meet the recommendations from FHWA
guidance.

Mode choice tests compared transit mode share and home-based work trip modes. The model
does a good job of replicating transit trips. Overall transit share for the region shows a
difference of one percentage point between modeled and observed data. When broken down
by county and trip purpose, the difference in transit share is generally within a couple of
percentage points. There are some significant discrepancies with mode shares for home-based
work trips destined to the CBD. The model matches observed SOV trips, while overestimating
HOV trips and underestimating transit trips. When mapped there is a noticeable area in the
southwestern portion of the region where transit share to the CBD is being underestimated.

Traffic assignment includes two types of assignment — assignment on the highway network and
assignment on the transit network. Tests of the highway assignment examine vehicle miles
traveled (VMT) and link volumes. Transit assignment tests look at boardings, as well as origins
and destinations. Speed and travel time were also evaluated on the highway network. When
broken down by county, facility type, and volume range, modeled VMT compares well to
observed data, staying within general guideline ranges. Modeled link volumes show a very
strong relationship with the observed traffic counts, and results match standards used by the
Florida DOT. An analysis of volumes by time of day shows a reasonable comparison, with
slight overestimation of the AM peak and midday periods and underestimation of the
overnight period. Total modeled and observed transit boardings show a difference of less than
3 percent, with the model making small overestimations of Metra and bus boardings. Transit
boardings by trip purpose are also close, with a small underestimation of CTA commuters and
small overestimation of Metra commuters. A test of transit origins and destinations revealed
another strong relationship. Comparisons of travel speed in the AM peak, midday, and
overnight periods show that the model is doing a reasonably good job. In general, modeled
speeds are slightly lower than observed. Travel time has a very strong correlation, but modeled
times are a bit lower than observed, with more variability in longer trips during the AM peak.

The tests comprising this report have shown that CMAP’s trip-based travel demand model
provides results that are reasonably comparable to empirical data. They have also shed light on
some areas for further research. The greatest opportunities to improve the quality of modeling
results lie in county-level work flows, origins of transit work trips to the CBD, HOV mode
share, and roadway congestion.



