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Absolute and relative frequency

The number of

Total datasets validation estimation educational trips
datasets datasets
1709 (36.1) 247 (34.8) 1462 (36.32) 0
1308 (27.63) 184 (26) 1124 (27.93) 1
1238 (26.15) 192 (27.1) 1046 (25.99) 2
394 (8.32) 72 (10.15) 322 (8) 3
70 (1.48) 11 (1.55) 59 (1.47) 4
15 (0.32) 3(04) 12 (0.3) 5
4734 (100) 709 (100) 4025 (100) Total

“The relative frequency of household trips is shown in brackets.
Table 1: Results of frequency analysis of houshold educational trips by estimation and
validation datasets
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Standard

Max  min deviation Mean Definition Symbol
5 0 1.06 1.12 Number of daily educational trips Edutrip
3 0 0.45 0.24 Number of children under 6 years Child 0-6
3 0 0.44 0.22 Number of children 7 - 11 years old Child 7-11
4 0 0.77 0.72 Number of children 12 - 18 years old Child 12-18
11 1 1.12 3.72 Dimen of household Dimen
4 0 0.59 0.69 Number of car ownership auto
6 0 1.02 1.20 Number of students Educate
7 0 0.99 0.89 Number of adults 19 - 30 years old adult 19-30
3 0 0.85 1 Number of adults 31 - 45 years old adult 31-45
3 0 0.72 0.49 Number of adults 46 - 60 years old adult 46-60
3 0 0.5 0.17 Number of adults over 60 years old adult 60
5 0 0.65 0.51 Numer of bicycle Bicycle
4 0 0.91 0.92 Number of school students Daneshamoz
5 0 0.56 0.28 Number of college students Daneshjo

Table 2: Results of statistics analysis of household variables in the research sample
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Ordered Logit Poisson Tobit Regression
t t Variable
coefficient statistic Coefficient statistic coefficient sta::isti coefficient
3.59 49.29 0.78 76.18 1.25 91.98 0.92 Daneshamoz
2.43 23.26 0.49 37.62 0.89 38.07 0.63 Daneshjo
0.24 453 0.11 483 0.11 4.89 0.08 Auto
-30.41 -1.11 -21.09 -0.64 231 0.04 Cons
221 Cutl
5.36 Cut2
8.75 Cut3
11.71 Cut4
14.34 Cutb
MLE MLE MLE OLS Estimator
0.45 0.24 0.38 p’
0.70 R?
-3001.78 -4215.06 -3722.41 LL(B)
4908.77 2664.58 4634.46 LR chi2(3)
0.00 0.00 0.00 Prob> chi2
3159.78 F statistic
4025 N

observation

Table 3: Estimation results of different trip production models including linear regression, Tobit, Poisson and ordered

2 Width from Slop fitted line (a)
R o) origin (b) @
0.51 -34.72 -1.12 64.92 0.27

Table 4: Results of linear regression analysis of Cameron and Trivedi tests
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Fig 1. Predicted and observed aggregate trip shares for
estimation dataset
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R’ t(b) Width from Slop fitted 1 lute Model
origin (b) line (a)
error
0.70 29.99 0.33 97.39 0.70 0.33 Linear
Regression
0.67 19.49 0.24 90.28 0.74 0.39 Tobit
0.51 21.82 0.35 64.34 0.68 0.53 Poisson
0.69 27.65 0.32 94.89 0.72 0.34 Ordered Logit

Table 5: Results of estimated-observed linear regression analysis and mean absolute error measures in prediction of

estimation dataset
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R? t(b) a (@) P absolute Model
origin (b) line (a)
error
0.73 12.43 0.32 43.47 0.70 0.32 Linear
Regression
0.70 8.05 0.24 40.60 0.74 0.38 Tobit
0.58 10.73 0.36 3152 0.65 052 Poisson
0.72 11.55 0.31 42.69 0.72 0.34 Ordered Logit

Table 6: Results of estimated-observed linear regression analysis and mean absolute error measures in prediction of

validation dataset
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Figure 2: Predicted and observed aggregate trip shares for
validation dataset
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Abstract:

Trip generation is the first stage of the conventional four-step travel forecasting framework that estimates the
number of trips to and from a traffic analysis zone. Using linear regression model is common in this step and
generates an acceptable level of performance from the perspective of transport planning, however this model
does not incorporate traveler behavior, integer and non-negative nature of trips. To overcome these
limitation, several models have been suggested: censored model such as Tobit for deleting negative values;
count data models such as negative binomial and Poisson for deleting continuous and negative values; and
discrete choice models such as ordered logit and probit for incorporating traveler behavior and preventing
continuous and negative values. Given the importance of trip generation stage and lack of sufficient and
guantitative attention to various trip production models, this paper develops alternative trip production
models. The purpose of this paper is a structural analysis for various trip production models and comparison
of their performance in prediction. Four representative models (regression, Tobit, Poisson and ordered logit)
are applied to the educational trips in Qazvin city. The modeling unit employed in this study is the
household. Research sample includes socio-economic attributes of 4734 households. 85 percent of the data is
used for estimation and the rest for validation. The models are assessed by how closely they are able to
replicate trips made by each household in the estimation and validation dataset. In order to compare the
performance of models in prediction, each of the models is developed on estimation dataset, and used to
predict the trips made by each household. Measures assessing how well the predicted number of trips made
daily by each household by each of the models compared to the observed number of trip made by the
household are evaluated and compared. The four measures for assessing performance are the mean absolute
error, regression of the predicted number of household trips against the observed number of household trips
in terms of goodness of fit and coefficient of determination, and plot of observed and predicted aggregate
trip shares. Results of model building in Stata show that in all four models, number of school students,
number of university students, and household car ownership are statistically significant. The performance of
each of the models are different in terms of various measures (mean absolute error, regression of the
predicted number of household trips against the observed number of household trips in terms of goodness of
fit and coefficient of determination, and compare plot of observed and predicted aggregate trip shares).
From mean absolute error perspective, ordered Logit and linear regression models have the best
performance, but from goodness of fit regression of the predicted number of household trips against the
observed number of household trips, Tobit models have the best performance. Ordered Logit models have
the best performance in terms of coefficient of determination of the predicted number of household trips
against the observed number of household trips and comparison of predicted share of every trip rate level
with observed share. The performance of each of the models are similar in prediction of validation and
estimation dataset.

Keywords: trip production, linear regression, Tobit, Poisson, ordered Logit
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