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Abstract

It is generally assumed about trip distribution estimation model that growth factor model's estimation accuracy
is higher than that of other models in short-term and that gravity model's estimation accuracy is higher than that
of other models in long-term. For validation of such assumptions, this study compares estimation accuracies of
each estimation model using 3year(1988, 1992, 2004) O-D tables from Daegu city. Each estimation model's
accuracy were compared by mid-size and large-size zone as well as short-term and long-term target years. The

results show that the trip distribution estimation model selection by usual assumption is not always right.
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A Study on Trip Distribution Estimation Model's Accuracy: Using Daegu City O-D Tables
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A Study on Trip Distribution Estimation Model's Accuracy: Using Daegu City O-D Tables

Table 2. Parameters of mid-size zone

B
YZZ;) Impedance K « i} ¥ R?
Shortest }
Road  [9.17x1077(0.977|0.958 | 0.655 |61.0%
1988 | Distance (km)
CTrip - 48x1070.957 0.977 | 0.537 |64.2%
Time (min)
Shortest
Road  |5.96x10°%[1.103|1.088 |0.954 |78.2%
1992 | Distance (km)
CTrip 395107 1,032 | 1.023 | 0.823 |75.2%
Time (min)
Table 3. Parameters of bigger-size zone
Base R 2
Year Impedance K a B y R
Shortest Road ; 191910\ 75310.973(0.443}55.7%
1988 Distance (kn)
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Figure 3. Percentage statistics(short-term target year, mid-size zone)
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Table 4. Estimation results(short-term target year, mid-size zone)

Estimation Model Estimated O-D and Observed O-D Correlation Stat.
25000
Correlation coefficient 0.831
E 20000
Impedance ‘E: 13000 . PRMSE 9.625
: Shortest E 10000 :
Road £
Distance & s PSD 70.112
0
0 5000 10000 15000 20000 25000 Theil’s Inequality
.. 0.236
Gravity Observed O-D(Trip/Day) Coefficient
Model 25000
N Correlation coefficient 0.827
,;,' 20000
E 15000
g PRMSE 3.543
Impedance 3 10000
* Trip Time £ <000
. PSD 72.215
0
0 5000 10000 15000 20000 25000 17 .
om0 01800 Theil's ngquahty 0.197
serve ip/ba Coefficient
25000
ﬁ Correlation coefficient 0.660
E 20000 .
s PRMSE 0.537
Fratar Model §
PSD 166.147
0 5000 10000 15000 20000 25000 Theﬂ/s Inequahty
Observed 0-D(Trip/Day) Coefficient 0.408
25000
_ Correlation coefficient 0.671
E 20000
£ o PRMSE 0.519
Growth Uniform Factor ; 10000 .:- - '
Factor g M K
Model Model £ ‘_
ode g s o8 PSD 158.907
0
0 5000 10000 15000 20000 25000 Theil’s Inequality
. 0.391
Observed 0-D(Trip/Day) Coefficient
25000
. Correlation coefficient 0.678
'E 20000 .
g R PRMSE 0.513
Average 3 10000 -._
Factor Model £ | .
g 3000 7o _, ’ PSD 155.819
0 LU
0 5000 10000 15000 20000 25000 Theil’s Inequality
) . 0.386
Observed 0-D(Trip/Day) Coefficient
st &sts| x| #3003 M55, 20124 10 49
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Table 5. Estimation results(short-term target year, bigger-size zone)

Estimation Model Estimated O-D and Observed O-D Correlation Stat.
120000
3 Correlation coefficient 0.709
§ 100000
ET 80000
Impedance © W PRMSE 6.313
¢ Shortest g om0 N
Road % 40000 &
Distance 20000 PSD 36.118
0 ’ .
0 20000 40000 BOOOO 80000 100000 120000 Theil s Inequahty 0.158
Gravity Observed O-D(Trip/Day) Coefficient :
Model 120000
s Correlation coefficient 0.624
§ 100000
% 80000
°© w000 . -2 PRMSE 5.734
Impedance § o i
© Trip Time G 40000 .
. PSD 40.912
0 ’ .
0 20000 40000 60000 80000 100000 120000 Theil s Inequahty
.. 0.177
Observed O-D(Trip/Day) Coefficient
120000 . .
- Correlation coefficient 0.806
g 100000
g 80000
& i PRMSE 6.038
Fratar g fomo .
Model £ 40000 .
g B PSD 30.879
20000 2
0 o .
0 20000 40000 60000 80000 100000 120000 Theil’s Inequality 0.134
Observed O-D(Trip/Day) Coefficient '
;20000 Correlation coefficient 0.759
5 100000
§ 80000
Growth | Uniform o0 PRMSE 6.693
Factor | Factor ‘E 000 -
Model Model g N PSD 35.928
20000
0 ’ .
0 20000 40000 60000 80000 100000 120000 Theil's Inequality 0.154
Observed O-D(Trip/Day) Coefficient '
120000 . .
5 Correlation coefficient 0.799
& 100000
§ 80000
Average = 0000 PRMSE 6.087
Factor =
Model g
. PSD 31.407
0 4 .
0 20000 40000 60000 80000 100000 120000 Theil's Inequality 0.136
Observed O-D(Trip/Day) Coefficient '
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Figure 4. Percentage statistics(short-term target year, bigger-size zone)
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Table 6. Estimation results(long-term target year, mid-size zone, 1988base year)

A Study on Trip Distribution Estimation Model's Accuracy: Using Daegu City O-D Tables

Estimation Model

Estimated O-D and Observed O-D Correlation

Stat.

40000

E 35000 Correlation coefficient 0.831
'E 30000
3 25000
Impedance % 20000 PRMSE 0.930
¢ Shortest g 15000 ..
Road 10000
Distance 5000 PSD 78.261
0
0 10000 20000 30000 40000 Theil s Inequality
. 0.257
Gravity Observed0-D(Trip/Day) Coefficient
Model 40000
35000 Correlation coefficient 0.800
E 30000
:E: 25000
g o000 PRMSE 1.128
Impedance 3 15000
* Trip Time £ 10000 '
= 5000 PSD 83.520
0
0 10000 20000 30000 40000 Theil s Inequality
. 0.188
ObservedO-D(Trip/Day) Coefficient
E Correlation coefficient 0.109
g
5
3 PRMSE 1.103
Fratar E
Model i
PSD 2612.586
o 10000 20000 30000 40000 Theil s Ingquallty 0932
Observed O-D(Trip/Day) Coefficient
40000
35000 Correlation coefficient 0.524
E 30000
'E 25000 "‘
Growth Uniform & 20000 PRMSE 0.604
Factor Factor g o0 "
Model | Model g 1o
EI 3 PSD 182.473
0
0 10000 20000 20000 40000 Theil’s Inequality
. 0.439
Obserbed O-D(Trip/Day) Coefficient
40000
35000 Correlation coefficient 0.649
g 30000
E 25000 |,
Average g 20000 PRMSE 0.622
Factor g 150001, 2 ,
Model £ 10000 _:_ .
SR PSD 187.260
0
0 10000 20000 30000 40000 Theil s Ingquallty 0499
Obserbed O-D[Trip/Day) Coefficient
52 Journal of Korean Society of Transportation Vol.30 No.5 October 2012



Table 7. Estimation results(long-term target year, mid-size zone, 1992base year)
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Estimation Model Estimated O-D and Observed O-D Correlation Stat.
25000
Correlation coefficient 0.832
T 20000
<
Impedance § 15000 PRMSE 0.921
¢ Shortest % 10000 .
Road £ -
Distance & soo0 PSD 78.467
0 :
0 5000 10000 15000 20000 25000 Theil s Inequality 0.958
Gravity Observed O-D(Trip/Day) Coefficient '
Model 25000
Correlation coefficient 0.799
T 20000
L
g B ' PRMSE 1.119
o
Impedance 3 10000 .
¢ Trip Time| £
& 5000 by . PSD 83.722
0 ;
0 5000 10000 15000 20000 25000 Theil’s Inequality 0.974
Observed O-D(Trip/Day) Coefficient ’
160000
140000 Correlation coefficient 0.988
E 120000
£ 100000
5 PRMSE 21.205
Fratar g wme
Model I
oo PSD 514.476
20000
0 ’ ’ ’ ’ ’ ’ ’ ! 7 .
0 20000 40000 60000 80000 100000 120000 140000 160000 Theil's Inequality 0.193
Observed 0-D(Trip/Day) Coefficient ’
160000
140000 Correlation coefficient 0.739
—E 120000
E 100000
Growth | Uniform 2 so000 PRMSE 1.246
Factor Factor T oo
E .
Model Model #0000 : PSD 528.105
20000 | G
0 diﬁ . . . . . . :
0 20000 40000 60000 80000 100000 120000 140000 160000 Theil s Inequality 0.968
Observed 0-D(Trip/Day) Coefficient :
160000
140000 Correlation coefficient 0.968
E 120000
E 100000 4160
Average 2 50000 PRMSE 1
Factor 2 60000
£
Model g oo PSD 410.185
20000 .
0 T T T T T T T 1
0 20000 40000 60000 80000 100000 120000 140000 160000 Theil's Inequality 0.167
Observed 0-D(Trip/Day) Coefficient ’

thetw S ets x| 30 5%, 20124 10

53




A Study on Trip Distribution Estimation Model's Accuracy: Using Daegu City O-D Tables

% 120
100100
100 -
84 81
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20 -
o — |
Model Gravity Gravity Growth F. Growth F. Growth F.
(Dist.) (Time) Fratar Uniform Average
Corr. Coe. 1 2 5 4 3
PRMSE 3 5 4 1 2
Priority Ranking PSD 1 2 5 3 4
Theil 2 1 5 4 3
Total 1 2 5 3 3
Figure 5. Percentage statistics(longt-term target year, mid-size zone, 1988base year)
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O -
Model Gravity Gravity Growth F. Growth F. Growth F.
(Dist.) (Time) Fratar Uniform Average
Corr. Coe. 3 4 1 5 2
PRMSE 1 2 5 3 4
Priority | Ranking PSD 1 2 4 5 3
Theil 3 5 2 4 1
Total 1 4 3 5 2

Figure 6. Percentage statistics(longt-term target year, mid-size zone, 1992base year)
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Table 8. Estimation results(long-term target year, bigger-size zone, 1988base year)
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Estimation Model Estimated O-D and Observed O-D Correlation Stat.
. 120000
a Correlation coefficient 0.638
3 100000
% 80000
Impedance ° PRMSE 6.482
¢ Shortest Lo .
Road :% 40000 .
Distance - . PSD 43.595
0 o7 .
0 20000 40000 60000 80000 100000 120000 Theil’s Inequality 0.85
Gravity Observed O-D(Trip/Day) Coefficient '
Model 120000
3 Correlation coefficient 0.524
?} 100000
% 80000
° PRMSE 5.502
Impedance g oo
: Trip Time u% 40000 . "
o : PSD 64.852
E 20000 il
© 0 20000 40000 80000 80000 100000 120000 Thel] s Inequahty O 27’7
Observed O-D(Trip/Day) Coefficient ’
120000
2 Correlation coefficient 0.860
100000 '
E 50000 A "
e Ry PRMSE 4.437
o om0 . .
Fratar Model 2 . .
£ 0o .
& 00 i PSD 28.890
0 20000 40000  BODO0 80000 100000 120000 Theil's Inequality 0.123
Observed O-D(Trio/Day) Coefficient ’
~ 120000 ) .
= Correlation coefficient 0.476
2100000 f
E 80000
Growth 3 PRMSE 6.998
Factor Uniform g :
Model Factor Model T . .
ode PSD 53.967
20000
0 : : : : . 7 .
0 20000 40000 60000 80000 100000 120000 Theil's Inequality 0.925
Observed 0-D(Trip/Day) Coefficient '
120000 . L
3 Correlation coefficient 0.854
= 100000
2
] 80000
o PRMSE 4.470
Average E 60000
Factor Model 7 20000
PSD 29.320
20000 -
0 e .
0 20000 40000 60000 80000 100000 120000 Theil’s Inequality 0.125
Observed O-D(Trip/Day) Coefficient '
st &sts| x| #3003 M55, 20124 10 55




A Study on Trip Distribution Estimation Model's Accuracy: Using Daegu City O-D Tables

% 120
100
100 - o7
80 1 B Corr.Coe.
64
DO PRMSE
60 -
DO PSD
40 - B Theil
Gravity Growth F. Growth F.
20 -~ (Dist.) Uniform Average
H | ] |
. = g
Model Gravity Gravity Growth F. Growth F. Growth F.
(Dist.) (Time) Fratar Uniform Average
Corr. Coe. 3 4 1 5 2
PRMSE 4 3 1 5 2
Priority Ranking PSD 3 5 1 4 2
Theil 3 5 1 4 2
Total 3 4 1 5 2

Figure 7. Percentage statistics(longt-term target year, bigger-size

7} 5& A22 BT, Theild FEALE
2 galdel $A% B3 A9
/‘JXJ"JZ} ol 410.155-528.1052
B AEH0 w2 W, FYRIME T78.467,
83.7225 AEH%ic)

27 24 §AYe o
veR g,

FEAA 19929 O-DEZE 2004 O-DE &3+
23}, F4uys YPAngel a3 JHue 2 A
o7} glE Aow At

e

29 ¥ wE Figure 694

2) CHE SAHZ

1) 12 $AI%
oA 1988 S 7IEd=Rsla, 20049S B8%

RN 2 437 6. 998f—i }‘]'EQ ljr PSD=
YR o] 43.595, 64.852% A= oH, AU}
3L 28.89-53.96THAZ A=At Theild]

zone, 1988base year)

R
i

oX o
S
R
e
oflt
rlo

go] 0.185, 0.277Z At==HAx, A
1123-0.225¢] W9l ﬂgﬂcﬂq

Al W B EA O Figure 7oA YERAITE
A3 AARIARY S dE HEerl FErge]
= 83 & A0RE Uehdth 79 440
2Eo Afe dFE YT @A vehgEd, ol &
FA YR "o, F5dEe] Sypevs 285

ofy
15
=] Pn
oflt

e

K-y
=
i
po)
o
ot
el
AU
LU
Bu/gps

(2) 22} sA%

gEo® 199238 VAR R siA 2004139 53
BXFS dEsiled, diAse $ERY<] 0.601,
0.54322 2=Ha, AAAJMARFAE 0.749-
0.975% At&5 9l
2 o] 101.962, 21.345% AH=H
AL, AR L 7.662-59.569 MAE AEH A
8 3o] 54.659, 67.349% A=EH UL,
AR YL Fratar2@olA 11.108% 718 A 4+

FH, FL ARAIARG L 34.602, B A
e

[e}

1665& W AEE I

ﬁé%_ '_\EL?——; /HX]—O ].D’Gé]_‘%_
1

56 Journal of Korean Society of Transportation Vol.30 No.5 October 2012



Table 9. Estimation results(long-term target year, bigger-size zone, 1992base year)
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