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Abstract Traffic demand prediction result is a primary factor for decision making such as the traffic planning and
operation. The existing traffic demand prediction 4-stepmodel only covers the trip between the origin and the
destination, and not the demand followed by the accessibility improvement, due to the characteristic of this model.
Therefore, the purpose of this research is to improve the limitations of the existing model by developing the inter-city
trip generation and trip distribution model with more accessibility. After calculating of the trip generation and trip
distribution model with more accessibility, the sign of the accessibility coefficient was positive. Commuting was the
most insensitive indicator, affected by external factors among the other trip purposes. The leisure trip was the most
sensitive, affected by the trip fee. According to the result of comparison with each of estimated model and
observational data, it was certain that the reliability and assumption of the model have been improved by discovering
the reduced weighted average error rate, Root Mean Square Error (RMSE) and total error through the model with
more accessibility compared with the existing one.
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Fig. 1. 4-Step Traffic Demand Prediction Model
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Table 1. Definition of Independent Variables
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Table 2. Results of Calibration for Trip Production - Attraction Model
Trip Purpose Classification Explanatory Variable Coefficient T-value VIF Adjust- R 2
Population
(Commuting to 0.975 54.841" 5.052
Work or School)
. . Workers o
. Trip Production . 0.333 12.096 3.593 0.990
Commuting (The Tertiary Industry)
to Commuting to Work or School
Work or School Trip Production 0.141 3.090" 3.691
Trip Accessibility
Total Students 0.952 202517 2.599
Workers -
Trip Attraction (The Tertiary Industry) 1.634 40853 4.053 0.975
Commuting to Work or School -
Trip Attraction Accessibility 0272 8.057 2348
Population o
(12 Years & Older) 0.052 16.878 4.355
Trip Production Workers 0.149 21737" 3.645 0.962
P (The Tertiary Industry) : ’ ’ :
' ' Leisure TrlplPlr(A)ductlon 0.103 3.903" 3175
Leisure Trip Accessibility
Workers 0.239 24,500 2.141
(The Tertiary Industry) i ) )
. . Area o
Trip Attraction (Commercial Arcas) 0.021 4.436 2.171 0.901
Leisure Trlpl iAFtract]on 0175 7719" 1,688
Accessibility
Total Workers 0355 32.024" 2956
Trip Producti i i i . 0.965
rip Production Business Tnp Il’r.oductlon 0.767 1.977 2.956
. . Accessibility
Business Trip Work
(The Tem"; erlsn dusiry) 0437 29.182" 2421
Trip Attraction s T Areors 0.916
usiness Tp Sraction 0221 5305" 2421
Accessibility
Total Workers 1.416 40.059" 3.524
Total Students 0.519 6.747" 4315
Trip Production Area 0.702 3.506" 2.681 0.987
P (Commercial Areas) : ’ ’ ’
Return .Home Return Home T.np_Productlon 0234 3540" 3039
Trip Accessibility
Total Population 0.582 42,689 6.365
Workers -
Trip Attraction (The Tertiary Industry) 0.347 10.770 3481 0.986
Return Home Trip Attraction 0.179 595" 3,008

Accessibility

*: p-value<0.05, **: p-value<0.01
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Table 5. Results of Verification for Trip Production -

Attraction Model

Weighted Average

Trip Purpose Classification Explanatory Variable Error Factor(%)
Population (commuting to work or school)
This Study Workcrs (the tertiary mdlAlstry) : 9.78
. . Commuting to work or school trip Production
Trip Production e
c " Accessibility
ommuting ..
to Existing MOdCI Total workers 61.41
(Observation)
Work or School
Trip Total Students
This Study Workers (The Tertiary Indu'stry) : 12.59
. . Commuting to Work or School Trip Attraction
Trip Attraction .
Accessibility
Existing Model
(Observation) Total workers 67.21
Population (12 years & older)
This Study Workers (The Tertiary Industry) 18.95
Trip Production Leisure Trip Production Accessibility
‘ _ Existing Model Population (20 Years & Older) 41.70
Leisure Trip (Observation)
Workers (The Tertiary Industry)
This Study Area (Commercial Areas) 28.63
Trip Attraction Leisure Trip Production Accessibility
Existing MOdCI Total Workers 69.53
(Observation)
Total Work
This Study ‘ - ORI 2459
. . Business Trip Production Accessibility
Trip Production Fxisting Modl
xisting Mode
Total k 49.
Business Trip (Observation) otal Workers 978
Workers (The Tertiary Indi
This Study e T T R .14
. . Business Trip Production Accessibility
Trip Attraction Existing Model
ISUNS 40 N Total Workers 48.47
(Observation)
Total Workers
Total Student:
This Study o peear 13.04
. . Area (Commercial areas)
Trip Production - - P
Return Home Trip Production Accessibility
Return lHomc Existing Modcl Total Workers 7333
Trip (Observation)
Total Population
This Study Workers (The Tertiary Industry) 10.07
Trip Attraction Return Home Trip Attraction Accessibility
Existing Model Total Population 45.72

(Observation)
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Table 6. Results of Verification for Trip Distribution Model s

Classification Model Weighteliiag(\)/:(l:;)g)e Error RMSE Total Error
Commuting to (G G 7 40.62 191.28 8,157,511
Trip (Existing Model) 48.19 290.62 8,304,344
Doubly C9nst?aincd Gra\‘/ifyh Model 84.19 355.40 2.288.836
(Existing Model) 98.78 479.14 2,652,344
Doubly Constrained Gravity Model 66.70 355.40 2,654,042
(Existing Model) 74.29 364.54 2,782,582
Doubly Constrained Gravity Model 45.71 208.24 9,113,349
Return Home Trip Dout(alcymcs:)iz:;ign:ic‘:Ge::\l/l;;t}lglodel
(Existing Model) 50.60 294.39 9,995,947
it LAES 66.70%% YR viATo R Fi7ke F H2AE BgE BYe JeHd A (%),
Polde 71E EF@SAY 7HEEd 2AEo]  RMSE, ¥ A Tol S BEeA g2 VI B
50.60%¢<1 WHE, S G R g 22k d@SADel vl AA yebdel] we 2de] F49
2 4571%E YEsth BE FEAAA H24s 3 AEAo NSRS Saith
Hhg ek & ATte] mgo] V)& Byl Hls) idES &
153k 6.2 8% o7
B odTE g3 2 @AE YAskn gl
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