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Development of Advanced Gravity Model Using Accordance
Rate Of Observed O-D Value and Derived O-D Value from
Gravity Model

ABSTRACT : This paper developed advanced gravity model for higher estimation accuracy, that deals with residuals.
Previously studied paper using gravity model's residual, residual calculated that observed O-D value minus derived O-D value
from gravity model, and this residual added to the target year's estimated value from gravity model. In this paper, residuals
calculated on gravity model parameter estimation process, and this residual is revealed the same value that observed O-D value
devided by derived O-D value from gravity model. And case study resulted that developed new gravity model that applied
accordance rate of observed O-D value and derived O-D value from gravity model has higher estimation accuracy than other
gravity models as basic gravity model and residual plused gravity model.
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Fig. 1. Advanced Gravity Modelling Process
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Table 1. Gravity Model Parameters
0
Base K o 8 ~y R 0 20000 40000 60000 80000 100000
Year Observed 0-D (Trip/Day)
1988 1.1912x10° 0.753 0.973 0.443 55.7% : . X
5 Fig. 3. Correlation between Observed O-D and Estimated O-D
1992 | 2.39x10 1224 | 1339 | 0769 | 513% by Gravity Model (1992)
Table 2. Statistics of Base Year O-D
L 1988 1992
Statistics.
Observed O-D Estimated O-D Residuals Observed O-D Estimated O-D Residuals
arithmetic Mean 49940.48 48033.74 1906.736 48553.48 46300.38 2253.1
Standard Error 3410.29 2922.588 2332.801 3578.94 3545.382 2905.481
Medium Value 45484 41118.58 2221.109 48009.5 40410.53 3603.967
Standard Deviation 22101.21 18940.53 15118.28 23194.18 22976.7 18829.67
Variance 4 88E+08 3.59E+08 2.29E+08 5.38E+08 5.28E+08 3.55E+08
Max. Value 14611 25039.48 -26304.8 16518 24748.61 -46722.1
Min. Value 100335 106338.8 38113.71 83454 118057.1 42223.55
Sum 2097500 2017417 80082.9 2039246 1944616 94630.19
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Table 3. Correlation Coefficient of Residual and Model Derived O-D's Accordance Rate (1988)

Standardized Observed O-D

Standardized Residual Derived O-D's Accordance Rate

Standardized Observed O-D 1.000 0.536 0.587
Standardized Residual 0.536 1.000 0.953
Derived O-D's Accordance Rate 0.587 0.953 1.000

Table 4. Correlation Coefficient of Residual and Model Derived

O-D's Accordance Rate(1992)

Standardized Observed O-D

Standardized Residual Derived O-D's Accordance Rate

Standardized Observed O-D 1.000 0.417 0.627
Standardized Residual 0.417 1.000 0.929
Derived O-D's Accordance Rate 0.627 0.929 1.000
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Fig. 6. Estimation Accuracy Comparision Process

Table 5. Comparision statistics (Target Year: 1992, Base Year: 1988)

. Theil's Inequali Correlation
Gravity Model PRMSE PSD Coefﬁciclnt N Coefficient (r)
Basic Gravity Model 6.313 919.724 0.158 0.709
Residual Added Gravity Model 4.647 872.187 0.146 0.785
Gravity Model Using Derived O-D Accordance Rate 4410 908.239 0.150 0.785
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Table 6. Comparision statistics (Target Year: 2004, Base Year: 1988)

Gravity Model

PRMSE

Theil's Inequality Correlation

PSD . .
S Coefficient Coefficient (r)

Basic Gravity Model 6.482

1146.932 0.185 0.638

Residual Added Gravity Model 4.852

1062.284 0.167 0.766

Gravity Model Using Derived O-D Accordance Rate 4344

1041.969 0.162 0.796
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Table 7. Comparision statistics(Target Year: 2004, Base Year: 1992)

. Theil's Inequality Correlation
Model PRMSE PSD . .
Gravity Mode S S Coefficient Coefficient (r)
Basic Gravity Model 101.971 53.97 0.448 0.601
Residual Added Gravity Model 13.124 31.791 0.257 0.888
Gravity Model Using Derived O-D Accordance Rate 10.877 22.831 0.190 0.935
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