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Abstract: Traditional trip generation forecasting methods use unified average trip generation rates to deter-

mine trip generation volumes in various traffic zones without considering the individual characteristics of 

each traffic zone. Therefore, the results can have significant errors. To reduce the forecasting error pro-

duced by uniform trip generation rates for different traffic zones, the behavior of each traveler was studied 

instead of the characteristics of the traffic zone. This paper gives a method for calculating the trip efficiency 

and the effect of traffic zones combined with a destination selection model based on disaggregate theory for 

trip generation. Beijing data is used with the trip generation method to predict trip volumes. The results show 

that the disaggregate model in this paper is more accurate than the traditional method. An analysis of the 

factors influencing traveler behavior and destination selection shows that the attractiveness of the traffic 

zone strongly affects the trip generation volume. 
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Introduction 

Trip generation predictions are the first step of the traf-
fic demand prediction process in the traditional four-
step prediction method. The reliability of forecasting 
results influences the following steps such as trip dis-
tribution, mode split, and traffic assignment. Therefore, 
improved trip generation models are needed to im-
prove forecasting precision[1]. 

Many have made studies of trip generation forecast-
ing[2,3]. Traditional methods forecast the trip generation 
volume according to the trip rate based on family type 
or land use[4]. In the forecasting method based on fam-
ily type, families were classified by the three character-
istics of population, income, and number of cars. The 
number of trips in a zone per unit time and the trip rate 

for the family are determined by sampling, with the 
trip generation volume calculated from the trip rate and 
the number of families in the future. In the land use-    
based method, the average trip rate per unit land area at 
present is determined by spot checks with the trip gen-
eration based on the species and the future land devel-
opment plans. 

Traditional forecasting methods have several prob-
lems. For example, trip rates for the same families or 
land use types in different zones are not the same be-
cause of the different economic levels and land use. 
The forecasting errors produced by different trip rates 
are then due to the attractiveness of the different traffic 
zones. The attractiveness of various traffic zones is 
based on the different utility values of the alternative 
of the travelers. The unit rate of trip generation is then 
different for different distributions of the zone center 
of gravities.  

Traditional forecasting methods do not consider the 
travel behavior, so the attractiveness of various traffic 
zones cannot be determined from behavior analysis. In 
this paper, the traffic zone attractiveness is calculated 
using a disaggregate model[5,6] that considers all the 
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factors influencing traveler behavior such as the trav-
eler characteristics, the trip characteristics, and the traf-
fic service level in a modified trip generation model[7]. 

1  Basic Method 

The trip rates in different traffic zones differ because 
the attractiveness of each traffic zone differs. The at-
tractiveness is reflected by the utility of the destination 
selection. Therefore, the attractiveness is influenced by 
the traveler characteristics (such as sex, age, occupa-
tion, and income), the trip characteristics (such as the 
trip objective, the distance, and the cost), and the traf-
fic service level (such as trip cost and time). 

The influence of these various factors on the trip 
generation can be reflected by adding a traveler utility 
dispersion into the trip generation forecasting model. 

In this paper, the area for the trip generation forecast 
is divided into several zones. The destination selection 
data was collected by investigations of the areas. Util-
ity theory[8] is used to develop a destination selection 
model with the traffic zone attractiveness and then to 
modify the traditional trip generation model. 

2  Trip Generation Model 
2.1  Calculation of traffic zone attractiveness 

For traffic demand forecasting, the areas for the traffic 
volume forecasts are divided into several zones. The 
traffic zones attractiveness differs in each zone because 
of different zone characteristics and traffic patterns. 
The trip rate for unit land area is high when the zone 
attractiveness is high. Assume that the zone attractive-
ness can be denoted by 

0( , , )i i i if S R A              (1) 
where i  is the attractiveness of traffic zone i, 0iS  is 
the distance from zone i to the center of the city, iR  is 
the traffic advantage index, and iA  is the acreage of 
each land use type.  

In practice, 0iS  is determined by the travel distance 
and iR  is determined from expert opinions. There are 
then errors produced by different public traffic modes 
and the subjective bias of the experts. Therefore, accu-
rate values of i  cannot be easily determined from  

Eq. (1). 
Some studies have tried to calculate traffic zone at-

tractiveness using an aggregate model. The traffic zone 
attractiveness can be calculated by regression analysis 
of the relationship between the forecasting error and 
the zone attractiveness. The trip generation model can 
then be modified, but the relationship between the at-
tractiveness and the trip generation rate needs exten-
sive historical data for the regression analysis and the 
zone advantage index needs to be estimated by experts, 
so the analysis is quite complex. 

This paper develops a method based on the disag-
gregate model to calculate the zone attractiveness. The 
relationships between the destination selection and the 
traveler characteristics, the trip characteristics and the 
traffic service level are found through investigations. 
The factors influencing the destination selection are ar-
ranged in a utility matrix, with the zone attractiveness 
then calculated from  

1 1

1ln exp ( )
M N

i jn in
j n

V V
N

        (2) 

where M is the number of possible destinations, N is 
the number of swatches, and jnV  is the fixed utility 

for individual n to select destination j, and inV  is the 
fixed utility for individual n to select destination i. jnV  

and inV  are obtained from the destination selection 
model as 

1

K

jn k jnk
k

V X              (3) 

where K is the number of variables, jnkX  is the value 

of variable k that influences whether individual n se-
lects destination j, and k  are the coefficients that 
correspond to variable k. 

2.2  Trip generation calculation  

The trip generation for land use attribute k in zone i is 
k k k
i i i iG N C          (4) 

where k is the trip rate for land use attribute k in zone 
i, k

iN  is the acreage of land use for attribute k in zone 
i, i  is a modulus of zone i which has the dimensions 
of traffic volume divided by the traffic zone attractive-
ness, C and  are coefficients to be determined.  
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The total trip generation for zone i can then be calcu-
lated as 

1

n
k

i i
k

G G                 (5) 

where n is the number of different land use attributes in 
zone i. i  can be calculated from Eqs. (2) and (3). 

3  Data and Results 

In practice, the investigated area is often divided into 
several traffic zones. In this study, the travel behavior 
was investigated for traffic in Beijing where the traffic  

can be divided based on the ring roads. Zone 1 was se-
lected as the area inside the second ring road, zone 2 
was the area between the second and fourth ring roads, 
and zone 3 was the area outside the fourth ring road.  

Based on relativity analysis of the variables and the 
results, a conclusion can be drawn that variables that 
influence the destination selection are age, income, ob-
jective, having a car or not, payment mode, time, and 
cost as listed in Table 1. 

Investigation data was used to establish a disaggre-
gate model with the destination selection model cali-
bration results in Table 2. 

Table 1  Destination selection model variables 

Fixed parameters Traveler characteristics Trip characteristics Public variables 

Age Car Income Objects Payment mode Time Cost Utility 
1inX  2inX  

3inX  4inX  5inX  6inX  7inX  8inX  9inX  

Zone 1 0 0 1 3nX  0 0 0 0 1 8nX  1 9nX  

Zone 2 1 0 0 0 2 5nX  0 2 7nX  2 8nX  2 9nX  

Zone 3 0 1 0 3 4nX  0 3 6nX  0 3 8nX  3 9nX  

Parameter 1  2  3  4  5  6  7  8  9  

Table 2  Destination selection multinomial logit model calibration results 

Zone 1 Zone 2 Zone 3 

Parameters Parameter 
value 

t-test value
Parameter 

value 
t-test value 

Parameter 
value 

t-test value

Fixed parameter 1 0.3915 0.8237 1.1059 1.3535 3.1634 0.2596 

Fixed parameter 2 0.7894 2.3381 0.4183 1.2818 0.2563 0.8738 

Less than 40 years  0.2546 0.8357 0.5349 1.7493 0.0316 0.1074 

Have a car  0.9506 2.5992 0.1916 0.3889 0.1551 0.5291 

Income less than 30 000 RMB 

per year 
0.1549 0.5365 0.0990 0.2190 0.5318 1.5169 

Going to work, study, business  0.0903 0.2734 0.1790 0.5033 0.1250 0.4763 

Discrete 
variables 

Paying by himself  0.0759 0.1695 1.2047 1.8427 9.1036 0.2579 

Time 0.0285 2.2939 0.0077 1.2484 0.0247 2.2372 Continuous 
variables Cost 0.0408 1.9902 0.0153 0.6501 0.0143 0.8223 

    

 

The precision test of the model is in Table 3. In Ta-
ble 3, (0)L  is the value of the likelihood function 
when all the estimated parameters equal zero. ( )L  is 
the value of the likelihood function when the final es-
timated values of the parameters are used in the func-
tion. 2( (0) ( ))L L  is a statistical value to test  

whether all the parameters equal zero. 2  is the fit ra-
tio. 2  is the fit ratio after regulation of the degrees 
of freedom. In practice, the model precision is accept-
able when 2  and 2  are between 0.2 and 0.4. In 
Table 3, 2  and 2  are between 0.1851 and 0.2085, 
so the model is acceptable. 
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Table 3  Destination selection model precision tests 

Parameters Zone 1 Zone 2 Zone 3 
(0)L  254.8645 235.6784 285.8477 
( )L  239.9465 220.3979 272.0013 

2 ( (0 ) ( ))L L  29.8360 30.5610 27.6927 
2  0.2085 0.1948 0.2084 
2  0.2013 0.1851 0.2040 

The model can be used to predict the travel utility of 
all travelers among the three zones and the attractive-
ness of each zone. The results can then be used in Eqs. 
(4) and (5) to calculate the trip generation volume in 
all traffic zones based on the forecasted land use acre-
age and trip generation rate. The results are compared 
with traditional results in Table 4. 

Table 4  Trip generation forecasting results 

Traditional method Disaggregate method  
Zone i  Actual value of Gi 

Gi Forecasting error (%) Gi Forecasting error (%) 

1 3.5064 526 467 11.2 506 3.8 

2 1.0876 775 720 7.1 752 2.9 

3 4.4521 854 761 10.9 807 5.5 

 
The results in Table 4 show that the forecasting error 

of the disaggregate model is much less than that of the 
traditional method and that the zone attractiveness is 
positively related to the forecasting error. That is, as 
the traffic zone attractiveness increases, the disaggre-
gate model gives a better result than the traditional 
method. 

4 Conclusions 

A destination selection model that considers the traffic 
zone attractiveness was developed using utility theory 
based on the disaggregate model.  

(1) The traffic zone attractiveness evidently influ-
ences the trip generation volume. Factors that affect 
the traffic zone attractiveness are age, income, objec-
tive, having a car or not, payment mode, time and cost.  

(2) The traffic zone attractiveness can be calculated 
for each zone with the final forecasting result showing 
that the accuracy of the disaggregate trip generation 
model is greatly improved considering the destination 
attractiveness. 

(3) The factors that influence the traffic zone attrac-
tiveness should be studied further to improve the 
model precision.  

(4) The Beijing road system was divided into three 
traffic zones since insufficient traffic data was avail-
able to further divide the area. Future studies should 
include more traffic data with smaller traffic zones to  

improve the accuracy of the trip generation model. 
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