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Abstract  Travel demand forecasting models are a key analysis tool used in transportation planning and to support 
infrastructure investment decisions. Concerns for safety and need to avoid inconveniencing drivers have limited the use of 
traditional household surveys. Finding ways to reduce the time required and minimize the costs associated with developing 
these travel demand forecasting models would be beneficial to communities that maintain these models for forecasting and 
planning. The previous research evaluated the potential to estimate an accurate origin/destination matrix from existing traffic 
counts using entropy maximization method implemented in a study of a small community in Alabama, with minimal 
congestion. To extend this research to study a large congested network, traffic counts were removed from a larger and 
semi-congested network with a known O/D matrix, and a complete set of traffic counts were used to determine the 
methodology’s ability to reflect the estimation of the actual matrix. This paper provides a case study highlighting the issues 
regarding the necessity of a base/seed matrix, the number of available traffic counts/link flows and their impact on the quality 
of the generated origin-destination matrix. The paper presents the acceptable level traffic counts necessary to develop a 
statistically significant O/D matrix through estimation. The estimated O/D can be used to support the development of travel 
demand model inputs and parameters, reducing the dependency on expensive household surveys.  
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1. Introduction 
Travel demand forecasting models provide a 

representation of the traffic volumes on roadways within a 
transportation network. These models are a key analysis tool 
used in transportation planning and to support infrastructure 
investment decisions. These models can be used to represent 
current traffic volume, predict future traffic volumes, test 
alternative scenarios, and evaluate the transportation 
network [1]. Unfortunately, the money and time required for 
data collection and model development frequently result in 
only a little left over for the forecasting phase [2] [3]. Finding 
ways to reduce the time required and minimize the costs 
associated with developing these travel demand forecasting 
models would be beneficial to communities that maintain 
these models for forecasting and planning.  

Entropy maximization work was performed by Wilson [4] 
and applied by Van Zuylen and Willumsen [5] for 
origin/destination matrix estimation. The entropy 
maximization method was implemented in a study of a small  
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community in Alabama, with minimal congestion, was 
tested and analyzed [6]. The study by Wilson evaluated the 
potential to estimate an accurate origin/destination matrix 
from existing traffic counts. It also determined the 
relationship between the number of traffic counts required in 
a network and the number of origin/destination pairs to build 
an accurate origin/destination matrix, since existing traffic 
counts are relatively easy and inexpensive to obtain [6]. 

The application of the entropy maximization technique for 
estimating an origin/destination (O/D) matrix from traffic 
counts can be explored and extended to study a large 
congested network. To do so, traffic counts were removed 
from a larger and semi-congested network with a known O/D 
matrix, and a complete set of traffic counts were used to 
determine the methodology’s ability to reflect the estimation 
of an actual matrix accurately. Additionally, as several 
approaches for O/D estimation rely on a seed matrix to work 
properly, this paper tested the influence of the seed matrix on 
the O/D matrix estimation. Sensitivity analysis was 
performed by testing simplified scenarios using different 
seed matrices. The goal of this paper is to determine the 
acceptable level traffic counts necessary to develop a 
statistically significant O/D matrix through estimation. The 
estimated O/D can be used to support the development of 
travel demand model inputs and parameters, reducing the 
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dependency on expensive household surveys. 

2. Literature Review 
A brief review of relevant literature is provided to 

highlight the contribution of this paper.  
The difference between this work and the work by Wilson 

[6] is the inclusion of congestion in the network. Under 
congested conditions, trips are allowed to take paths other 
than the uncongested shortest travel path due to congestion 
time increases on the main roadways. To solve this 
congestion travel time concern, travel assignment procedures 
often use an iterative approach until the route choice 
proportions, and trip matrix are similarly consistent [2]. One 
way of implementing non-proportional assignment is 
through the use of incorporating equilibrium to the traffic 
flows that assigns link cost functions, link travel cost, and 
path travel cost to the network as a way to minimize travel 
costs [7], [8]. A target trip matrix is required to reproduce the 
observed traffic counts in the equilibrium approach [7], [9]. 
These models were developed on small test networks, and 
their applicability on a large network is not ensured [8]. For 
instance, path flow estimation was used in a study by Chen  
et al. [10] to estimate the number of trips between O/D pairs 
on a small freeway network using centroid connectors as 
well as freeway traffic counts in estimating the flows. 

The origin/destination matrix estimation procedure can be 
determined using the statistical inference techniques of 
maximum likelihood, generalized least squares, or Bayesian 
approach for estimating the origin/destination matrix [9]. 
These approaches are found to be sensitive to variations and 
accuracies in the traffic counts and the target 
origin/destination matrix and were tested on small and 
simple transportation network [9].  

The O/D Matrix Estimation (ODME) procedure in 
TransCAD (Caliper Corporation) is an iterative (or bi-level) 
process that switches back and forth between a traffic 
assignment stage and a matrix estimation stage, until 
convergence is reached [11] [12]. The single-path and 
multipath methods updates static O/D matrices by 
comparing assigned and observed link flows along the path(s) 
used by each O/D pair and by using updating factor as the 
ratios of observed to assigned flows for each O/D pair [13]. 
The procedure requires an initial estimate of the O/D matrix 
that can be a prior estimate based on survey measurements, 
or be synthetically generated (e.g., from a 
doubly-constrained trip distribution model). However, 
small-area with no prior estimate of the O-D matrix can be 
analyzed by TransCAD O/D Matrix Estimation procedure 
that provides several types of traffic assignments and 
estimates O/D trips where the link is missing traffic count as 
well [11]. Two new methods proposed can handle 
inconsistent and uncertain counts for any assignment model. 
And inconsistent counts will not affect the results as 
seriously as in many other matrix estimation methods [14]. 
Many computer models have been proposed and applied for 

O-D matrix estimation to investigate the relationship 
between traffic counts and O-D matrix, and TransCAD 
Model is one of the most widely-used models [15]. 

Most of the studies focused on optimization techniques 
where an old/target origin/destination matrix was updated by 
analyzing traffic counts using maximum likelihood, 
generalized least squares, or Bayesian inference techniques 
[9]. The estimation method implemented in TransCAD was 
chosen to determine an origin/destination matrix from traffic 
counts by following user equilibrium (UE) assignment. The 
focus of this study is to estimate origin-destination matrix by 
using limited counts and determine if a viable answer can be 
obtained. A seed matrix has been fed into the calculation 
process after understanding how it impacts the quality of the 
estimated origin/destination matrix. 

3. Study Motives 
The primary objective of this paper is to demonstrate how 

the network was setup, how the methodology was utilized 
and how many traffic counts are required to build a 
statistically significant origin/destination matrix for the 
region in question. The amount of links that can be removed 
and still yield a viable origin/destination matrix was 
documented at the end of this paper. 

4. Methodology 
As mentioned, the ODME procedure in TransCAD was 

followed for estimating the O/D matrix. Single Mode 
Highway O/D Matrix Estimation procedure requires several 
inputs to analyze the sample or real world networks 
throughout the study. The following data needed to be 
prepared/created to execute the O/D Matrix Estimation 
procedure [11] 

1. Base/initial/prior O/D matrix 
2. Geographic file with required link data: both a node and 

a line layer  
3. Network file from the line layer, including all the 

relevant attributes such as link flow (count), capacity, 
time, speed, etc. 

The O/D Matrix Estimation procedure/tool can be 
promptly used, once necessary input files are ready to run 
[11]. UE assignment method was chosen to test the 
sensitivity of estimated O/D over the proportion of traffic 
count that can be removed. After completing this procedure 
successfully, the outputs can be stored to do a further 
assessment, a matrix file containing the estimated O/D flows 
and a table file containing estimated link flow volume [11]. 

5. Case Study 
Huntsville, Alabama was used as the location for the case 

study. The study area for the Metropolitan Planning 
Organization includes all of Madison County and part of 
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Limestone County. The metro area is around 947 square 
miles and has a population of 363,210 people with 156,649 
households [16]. Population and household data are 
available as statewide block level shapefile for 2010 [16] and 
summarized in ArcGIS to know the required values at the 
TAZ level. 

The Huntsville TAZ and network data were obtainable 
from an existing travel demand model built in CUBE. The 
network shapefile was exported from CUBE and was 
examined in ArcGIS to identify how different attributes are 
linked with a two-way and one-way link. In TransCAD, 
values of many of fields (such as Capacity, Time) can vary 
by the direction along each link, and should be read as a pair 
of fields named "AB Time" and "BA Time" [11]. On the 
other hand, the exported shapefile has two rows to define the 
directional attributes in case of the two-way link. It means 
CUBE represents two-way link as duplicated polylines in 
two rows. Since ODME tool implemented in TransCAD was 
used in our study, the network needs to be compatible with 
TransCAD. Modification of the shapefile was carried out to 

represent directional attributes in one row with one polyline. 
Based on the start and end node of a two-way link, additional 
rows in CUBE network were added as columns, thus 
merging of two polylines into one was executed. The 
network attributes were formatted in TransCAD 
environment to specify the directional fields and the 
centroids to match the CUBE. The origin-destination table in 
CUBE contained intrazonal trips which had to be removed 
from the analysis because the ODME tool in TransCAD does 
not estimate trips intrazonal trips. The final Huntsville 
network as displayed in TransCAD can be shown in Figure 1 
where green lines are for one-way links, and purple lines are 
for centroid connectors. 

The model network in TransCAD contained many links 
representing the roadway system of Huntsville, AL. The 
number of bidirectional links in the network is 3097, and the 
number of one-way links is 1264. Also, there are 525 Traffic 
Analysis Zones in the network of which 508 are internal 
zones, and 17 are external zones. 

 

Figure 1.  Setup of Huntsville network in TransCAD 4.7 
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6. Data Formatting 
Our study involves two modeling platforms because of 

input data availability in CUBE and accessibility of ODME 
tool in TransCAD. A comparison of assigned flows 
performed by CUBE and that of TransCAD for Huntsville 
network was mentioned earlier. Furthermore, comparing the 
estimated O/D to the expected/existing O/D under simplified 
scenarios was included. The following sections demonstrate 
the procedure along with the results of statistical measures.  

The existing O/D table exported from CUBE is one of the 
inputs to run the ODME tool in TransCAD. Network link 
attributes including link volume, time, and speed were also 
gathered from CUBE where link volume was found after 
assigning the original or existing O/D matrix in CUBE 
following equilibrium assignment. Before, these link 
volumes can be used as traffic counts, the original O/D 
matrix was assigned in TransCAD by using equilibrium 
assignment.  

To understand the requirement of an initial matrix in this 
study was inspected through basic scenarios that are 
proportionate to the existing matrix. Link volumes or flows 
were given as traffic counts that can be gathered from CUBE 
by using UE assignment and from TransCAD itself.  

Prior matrix and counts are major inputs in O/D estimation 
by TransCAD. It has been found from previous studies that 
there is a need for a prior matrix for a larger network to 
minimize the gap between estimated O/D and actual O/D 
matrices. Link volumes were regarded as counts to 
determine O/D matrix in TransCAD that were collected from 

CUBE through the use of equilibrium assignment. Scenarios 
that are symmetrical to the original matrix are considered as 
best candidates to examine how likely the exact matrix can 
be estimated by TransCAD. Based on the results of these 
scenarios, further experimental scenarios can be developed 
and analyzed if needed. Hence, simplified scenarios were 
made just dividing the actual or existing O/D by 100, 10 and 
1.5 respectively that were treated as seed/base matrix to 
execute the TransCAD ODME tool following User 
Equilibrium assignment. Each scenario consists of two types 
of comparison such as  

1. Summarizing total attractions and productions by zone 
and determining the difference of zonal trips between 
the corresponding CUBE and TransCAD zones – 
macroscopic level 

2. Calculating the difference of each O/D pair trips 
between the corresponding CUBE and TransCAD O/D 
pairs – microscopic level 

Root mean square error (RMSE), mean-absolute-error 
(MAE), selected descriptive statistics and the Wilcoxon 
Signed Rank [17] [18] were performed in each case at two 
levels (stated above) to gather valuable insight of the nature 
of TransCAD O/D estimation tool in handling intricate 
network. Percent Dissimilarity is the ratio between the 
numbers of observation at a certain level (where differences 
are not zero) and the total ones. This study area has a total 
number of observations at O/D pair level of 275625 
(525x525), and a total of 1050-production & attraction 
values at zonal level. Results of the tests are in Table 1, Table 
2 and Table 3. 

Table 1.  RMSE and MAE of the Difference between Estimated O/D and Original O/D by Scenario 

Scenario Level MAE RMSE 

Seed Matrix divided by 100 
Microscopic 0.767 5.75 

Macroscopic 123.012 403.54 

Seed Matrix divided by 10 
Microscopic 0.750 5.62 

Macroscopic 118.216 383.58 

Seed Matrix divided by 1.5 
Microscopic 0.807 6.76 

Macroscopic 136.909 479.86 

Seed Matrix 
Microscopic 0.876 7.58 

Macroscopic 142.403 516.72 

Table 2.  Wilcoxon Test Statistic of the Difference between Estimated O/D and Original O/D by Scenario 

Scenario Level Wilcoxon Statistic N for Test* P-Value 

Seed Matrix 
divided by 100 

By O/D Pair 1.46548E+10 227156 <0.001 

By Zone 236702.5 1050 <0.001 

Seed Matrix 
divided by 10 

By O/D Pair 1.46300E+10 225945 <0.001 

By Zone 259441.5 1050 0.094 

Seed Matrix 
divided by 1.5 

By O/D Pair 1.50410E+10 224828 <0.001 

By Zone 281970.5 1048 0.467 

Seed Matrix 
By O/D Pair 1.55654E+10 226014 <0.001 

By Zone 279299.0 1050 0.729 

* N for the test is the number of observation where the difference is not zero. 
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Table 3.  Descriptive Statistics of the Difference between Estimated O/D and Original O/D by Scenario 

Scenario Level Min Max Sum of Squares %Dissimilarity 
Seed Matrix 

divided by 100 
By O/D Pair -889.6 337.55 9104755.76 82.42% 

By Zone -7408.2 1908.4 170993553.20 100.00% 
Seed Matrix 

divided by 10 
By O/D Pair -868.25 335.77 8703657.97 81.98% 

By Zone -7099.8 1910.3 154492990.80 100.00% 
Seed Matrix 

divided by 1.5 
By O/D Pair -857.39 366.68 12600500.00 81.57% 

By Zone -9000.6 2176.2 241778507.70 99.81% 

Seed Matrix 
By O/D Pair -1143.05 332.86 15821881.51 82.00% 

By Zone -8699.7 2266 280350120.70 100.00% 

Table 4.  RMSE and MAE of the Difference between Estimated O/D and Original O/D by Scenario 

Scenario Level MAE RMSE 

Seed Matrix divided by 100 
Microscopic 0.681 4.46 

Macroscopic 80.906 196.61 

Seed Matrix divided by 10 
Microscopic 0.619 4.03 

Macroscopic 67.766 166.52 

Seed Matrix divided by 1.5 
Microscopic 0.440 5.15 

Macroscopic 51.29 179.29 

Seed Matrix divided by 1.3 
Microscopic 0.420 5.18 

Macroscopic 45.755 166.74 

Seed Matrix divided by 1.2 
Microscopic 0.457 5.78 

Macroscopic 54.001 201.18 

Seed Matrix divided by 1.1 
Microscopic 0.130 1.26 

Macroscopic 22.564 55.26 

 
Although zonal trips are the summation of rows and 

columns of the square matrix of O/D trips and include one 
cell twice while summarizing respective row and column, it 
can be useful to compare the scenarios at this level. It was 
found that flows assigned by CUBE are statistically different 
from flows assigned by TransCAD. And it cannot be 
expected that O/D estimation tool can reproduce the exact 
matrix when the original matrix was used as base one. As the 
seed matrix was impending to the exact one, none of the 
statistics can reflect the similar trend except the Wilcoxon 
Signed Rank test results at zonal level. Therefore, the similar 
sensitivity analysis can be conducted with assigned flows by 
TransCAD.  

6.1. Comparison between Estimated and Existing O/D 
with TransCAD Assigned Flows 

The above results reveal that the estimated O/D is 
significantly different from the existing O/D at the 
microscopic level. These findings led to initiate the 
following analysis and measure statistical parameters such as 
root mean square error, mean absolute error, and the 
Wilcoxon Signed Rank test value.  

Traffic can be assigned by TransCAD to the roadway 
network, and the assigned flows can be used to estimate the 
O/D which can be compared with the existing O/D. And 
scenarios can be generated based on varying the base/prior 
O/D in an anticipated manner.   

User Equilibrium and All or Nothing assignment methods 
were applied respectively to assign the existing CUBE O/D 

in TransCAD. Assigned link flows were regarded as counts 
to determine O/D in TransCAD. In the same way, scenarios 
were created just dividing the actual or existing O/D by 100, 
10, 1.5, 1.3, and 1.1 respectively that were fed into O/D 
estimation tool as seed/initial matrix. It can be noted that 
when All or Nothing (AON) assigned flows were selected in 
defining the network, O/D estimation tool was run following 
the AON assignment and likewise, O/D estimation was 
carried out with User Equilibrium assigned flows. 

Root mean square error (RMSE), mean absolute error 
(MAE), selected descriptive statistics and the Wilcoxon 
Signed Rank were performed in each case. It was observed 
that the estimated O/D matrices under the scenarios for 
All-or-Nothing assignment do not deviate from the original 
O/D matrix. The following tables show the results of stated 
statistics for assessing the differences when equilibrium 
assignment was employed. See Table 4, Table 5, and Table 
6. 

As the seed matrix was close to the exact one, most of the 
statistics do not follow any trend except %Dissimilarity at 
cellular/O/D pair level and the Wilcoxon Signed Rank test 
results at zonal level. It has been observed that O/D 
estimation tool can reproduce the exact matrix when the 
original matrix was used as seed one for UE Assignment 
since TransCAD assigned flows were considered as count 
rather than using any random flows. Therefore, it is required 
to have background knowledge of initial matrix to perform 
O/D estimation in TransCAD for a larger network. At this 
point, our assumption is to use the existing/current matrix as 
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an initial matrix in our future estimation. The following 
section covers further sensitivity analysis by removing link 
volumes from the study network that can help to explore how 
it can affect the difference between the existing and 
estimated matrices. 

7. Link Removal Scenarios 
User Equilibrium assignment method was applied to 

assign the existing CUBE O/D in TransCAD and assigned 
link flows were regarded as counts to determine O/D in 
TransCAD. Factitious scenarios were formulated by 
removing 10%, 20%, 30%, 50%, 60%, 80%, and 90% of low 
volume links respectively after ordering those from high to 
low. It can be noted that link with zero volume was kept 
unchanged. The existing CUBE O/D was fed into TransCAD 
as seed/initial matrix and O/D estimation was carried out 
with User Equilibrium assigned flows. 

Root mean square error (RMSE), mean absolute error 
(MAE), selected descriptive statistics and the Wilcoxon 

Signed Rank were performed in each case. See Table 7, 
Table 8 and Table 9.  

Our interest is mostly to look at the statistics at its cellular 
level rather than at its zonal level since zonal row, and 
column summations include one cell twice. There is a clear 
increasing trend of above statistics as the percentage of 
removal increases except for the Wilcoxon Statistic. It has 
been observed that if the difference column contains all zeros, 
Wilcoxon Statistic cannot be run. A p-value of Wilcoxon 
Signed Rank test states that there is evidence of a significant 
median difference in two trip matrices (existing vs. estimated) 
for all scenarios at a significance level of alpha of five 
percent. However, top two scenarios have only 8 to 16 
different cells out of 275625 cells and still fail to accept the 
null hypothesis of Wilcoxon test. Thus, it can justify looking 
at other measures of statistics. As expected Minimum value 
is always zero, and Sum of differences can be incorporated 
while Sum of Squares was included in previous analyses. 
The following table presents the percent O/D trips that are 
absent across the scenarios. See Table 10. 

Table 5.  Wilcoxon Test Statistic of the Difference between Estimated O/D and Original O/D by Scenario 

Scenario Level Wilcoxon Statistic N for Test P-Value 

Seed Matrix divided by 100 
By O/D Pair 1.19174E+10 218570 0.380 

By Zone 208608.0 1049 <0.001 

Seed Matrix divided by 10 
By O/D Pair 1.14396E+10 216692 <0.001 

By Zone 208213.5 1049 <0.001 

Seed Matrix divided by 1.5 
By O/D Pair 9.75048E+09 200926 <0.001 

By Zone 235549.5 1049 <0.001 

Seed Matrix divided by 1.3 
By O/D Pair 9.80223E+09 201099 <0.001 

By Zone 264878.0 1044 0.420 

Seed Matrix divided by 1.2 
By O/D Pair 1.02812E+10 194779 <0.001 

By Zone 280327.0 1047 0.539 

Seed Matrix divided by 1.1 
By O/D Pair 6.55629E+09 160133 <0.001 

By Zone 268988.0 1046 0.623 

* N for the test is the number of observation where the difference is not zero. 

Table 6.  Descriptive Statistics of the Difference between Estimated O/D and Original O/D by Scenario 

Scenario Level Min Max Sum of Squares %Dissimilarity 

Seed Matrix 
divided by 100 

By O/D Pair -540.22 189.51 5481634.958 79.30% 

By Zone -1999.89 1247.66 40588216.84 99.91% 

Seed Matrix 
divided by 10 

By O/D Pair -477.92 185.11 4469507.192 78.62% 

By Zone -1450.6 891.1 29115106.14 99.91% 

Seed Matrix 
divided by 1.5 

By O/D Pair -1748.45 144.61 7314082.23 72.90% 

By Zone -4100.59 930.41 33751551.1 99.91% 

Seed Matrix 
divided by 1.3 

By O/D Pair -1819.7 156.06 7391096.12 72.96% 

By Zone -3957.76 856.28 29191296.05 99.43% 

Seed Matrix 
divided by 1.2 

By O/D Pair -1901.44 172.62 9211818.97 70.67% 

By Zone -4251.41 832.3 42495722.73 99.71% 

Seed Matrix 
divided by 1.1 

By O/D Pair -373.92 94.85 437637.579 58.10% 

By Zone -701.47 418.22 3206252.23 99.62% 
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Table 7.  RMSE and MAE of the Difference between Estimated O/D and Original O/D by Scenario 

Scenario Level MAE RMSE 

10% removal of Link Volume 
Microscopic 0.000059 0.015 

Macroscopic 0.031 0.35 

20% removal of Link Volume 
Microscopic 0.0025 0.16 

Macroscopic 1.29 4.98 

40% removal of Link Volume 
Microscopic 0.02 0.47 

Macroscopic 10.66 28.31 

50% removal of Link Volume 
Microscopic 0.042 0.79 

Macroscopic 22.28 50.47 

70% removal of Link Volume 
Microscopic 0.17 1.78 

Macroscopic 90.58 139.67 

80% removal of Link Volume 
Microscopic 0.34 2.67 

Macroscopic 180.69 270.41 

90% removal of Link Volume 
Microscopic 0.86 5.73 

Macroscopic 452.72 702.65 

Table 8.  Wilcoxon Test Statistic of the Difference between Estimated O/D and Original O/D by Scenario 

Scenario Level Wilcoxon Statistic N for Test P-Value 

10% removal of 
Link Volume 

By O/D Pair 36.0 8 0.014 

By Zone 136.0 16 <0.001 

20% removal of 
Link Volume 

By O/D Pair 7503.0 122 <0.001 

By Zone 11628.0 152 <0.001 

40% removal of 
Link Volume 

By O/D Pair 549676.0 1048 <0.001 

By Zone 98790.0 444 <0.001 

50% removal of 
Link Volume 

By O/D Pair 2609470.0 2284 <0.001 

By Zone 168490.0 580 <0.001 

70% removal of 
Link Volume 

By O/D Pair 81990415.0 12805 <0.001 

By Zone 350703.0 837 <0.001 

80% removal of 
Link Volume 

By O/D Pair 297375078.0 24387 <0.001 

By Zone 426426.0 923 <0.001 

90% removal of 
Link Volume 

By O/D Pair 1.94591E+09 62384 <0.001 

By Zone 498501.0 998 <0.001 

* N for the test is the number of observation where the difference is not zero. 

Table 9.  Descriptive Statistics of the Difference between Estimated O/D and Original O/D by Scenario 

Scenario Level Min Max Sum of Differences %Dissimilarity 

10% removal of Link 
Volume 

By O/D Pair 0.00 5.36 16.26 0.003% 
By Zone 0.00 5.36 32.52 1.524% 

20% removal of Link 
Volume 

By O/D Pair 0.00 25.00 678.25 0.044% 
By Zone 0.00 40.90 1356.50 14.476% 

40% removal of Link 
Volume 

By O/D Pair 0.00 44.84 5593.76 0.380% 
By Zone 0.00 230.65 11187.52 42.286% 

50% removal of Link 
Volume 

By O/D Pair 0.00 103.30 11698.61 0.829% 
By Zone 0.00 405.00 23397.22 55.238% 

70% removal of Link 
Volume 

By O/D Pair 0.00 193.83 47553.26 4.646% 
By Zone 0.00 806.13 95106.52 79.714% 

80% removal of Link 
Volume 

By O/D Pair 0.00 237.67 94862.49 8.848% 
By Zone 0.00 1967.99 189724.98 87.905% 

90% removal of Link 
Volume 

By O/D Pair 0.00 726.20 237679.02 22.634% 
By Zone 0.00 5979.10 475358.00 95.048% 
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Table 10.  Percent Missing by Scenario 

Scenario Sum of Differences Total Original O/D Trips %Missing 

10% removal of Link Volume 16.260 1028459.28 0.002% 

    

20% removal of Link Volume 678.250 1028459.28 0.066% 

    

40% removal of Link Volume 5593.760 1028459.28 0.544% 

    

50% removal of Link Volume 11698.610 1028459.28 1.137% 

    

70% removal of Link Volume 47553.260 1028459.28 4.624% 

    

80% removal of Link Volume 94862.490 1028459.28 9.224% 

    

90% removal of Link Volume 237679.020 1028459.28 23.110% 

 

Statistical measures like %Dissimilarity, %Missing and 
Maximum can be checked to decide at what level of removal 
is appropriate for a particular network. In this case, 50% 
removal of network link volume after ordering those from 
high to low could be a proper option if maximum deviation 
of 100 trips and 1% of mismatch or sacrificing of actual trips 
are satisfactory. 

8. Conclusions 
This paper provides a case study highlighting the issues 

regarding the necessity of a base/seed matrix, the number of 
available traffic counts/ link flows and their impact on the 
quality of the generated origin-destination matrix. 

It was our concern to determine whether a prior matrix in 
TransCAD for the case network is essential or not. At first, 
the original/existing matrix obtained from CUBE was 
assigned in CUBE and TransCAD. While testing the 
sensitivity of seed matrix, no pattern was examined in most 
of the statistical parameters. However, it can be concluded 
that an existing matrix is a must for a larger network to 
perform O/D estimation in TransCAD, and original matrix 
can be reproduced only if the link volumes used as count are 
similar to the flows assigned by TransCAD following a 
specific assignment. At last, a further sensitivity analysis was 
conducted by removing link volumes from the study network 
that helps to focus on the results of few statistical measures 
such as %Dissimilarity, %Missing and Maximum, and 
decide the level of removal of link volumes could be 
applicable for a larger network. 

Traffic Demand model parameters can often be estimated 
more conveniently and cheaply through the use of ODME 
than by the sequential four-step which demands costly traffic 
surveys, and extensive amount of land use, socioeconomic, 
and demographic data for trip generation. Moreover, traffic 
counts are much easier to obtain and are often already 
available for other traffic related purposes that make this 

method be a very good option in low-budget analyzes, where 
an existing (often old) matrix needs to be updated for 
estimating a new traffic model.  

The case study required 50 percent of the traffic counts to 
be present if sacrificing of one percent trip is acceptable. 
Thus, a decision maker needs to examine their percentage of 
traffic counts for estimating an origin-destination matrix. 
Considering that most communities only model the major 
roadways in their network and these roads almost always 
have traffic count data available, it is entirely probable that a 
sufficient amount of traffic counts may already be on hand. 
The findings revealed in this paper will assist large 
communities that want to estimate an origin-destination 
matrix without using the traditional travel demand model. 
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