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Development and Implementation of a 2-Phase Calibration Method for
Gravity Model Considering Accessibility
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Abstract

Gravity model has had the major problem that the model explains the characteristics of travel behavior with only
deterrence factors such as travel time or cost. In modern society, travel behavior can be affected not only deterrence factors
but also zonal characteristics or transportation service. Therefore, those features have to be considered to estimate the future
travel demand accurately. In this regard, there are two primary aims of this study: 1. to identify the characteristics of
inter-zonal travel, 2. to develop the new type of calibration method. By employing accessibility variable which can explain
the manifold pattern of trip, we define the zonal travel behavior newly. Furthermore, we suggest 2-phase calibration
method, since existing calibration method cannot find the optimum solution when organizing the deterrence function with
the new variables. The new method proceeds with 2 steps; step 1.estimating deterrence parameter, step 2. finding balancing
factors. The validation results with RMSE, E-norm, C.R show that this study model explains the inter-zonal travel pattern
adequately and estimate the O/D pairs precisely than existing gravity model. Especially, the problem with estimation of
short distance trip is overcomed. In conclusion, it is possible to draw the conclusion that this study suggests the possibility
of improvement for trip distribution model.
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Literature review &
drawing the limitation of previous study

1) Absence of the variable for travel characteristics

2) Weakness of the attempt to improve the deterrence function

Development of 2—phase calibration
method for gravity model

Step 1. Estimation of the deterrence parameter
Step 2. Finding value of balancing factor
Step 3. Validation

Development of 2-phase gravity model
considering accessibility

Steip 1. Definition of the inter-zonal travel characteristics
Step 1. Estimation of the deterrence parameter

Step 2. Finding value of balancing factor

Step 3. Validation

‘ Conclusion ‘

Figure 1. Flowchart of study
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Figure 2. Coincidence ratio (business trip)

03 —— Observed
— Existing method
0.25 2-Phase method
0.2
0.15
0.1
0.05
0 5 10 15 20 25 30

Trip distance class

Figure 3. Coincidence ratio (leisure trip)
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Figure 4. Coincidence ratio (commuting trip)
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Table 3. Results of paired t-test
Purpose Average S.td'. ) t-value
difference  deviation error
Business 0.000 46.070 0.474 0.000
Leisure 0.000 94.945 1.079 0.000

Commuting 0.000 285.488 3.272 0.000
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